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Editor-in-chief’s Welcome message

A great part of successful research process is the dissemination of its outcomes and findings to colleagues, peers, agencies and institutions that may find the outcomes useful for different purposes which may include applications, references, etc.

Dear authors, reviewers and readers of Journal of Orthopaedics and Manual Therapy (JOMT), it is with great pleasure that I welcome you to the first edition of this journal. 

I am excited to see the Journal of Orthopaedic and Manual Therapy, a specialized journal for publication of profound scientific findings in the specialty area of Orthopaedic and Manual Therapy specifically and physiotherapy in general.

It is a peer-reviewed journal proposed to publish high quality research findings to meet the continuing needs of research in Nigeria and the international communities with major interest in Orthopaedic and Manual Therapy area of science of Physiotherapy. I am clearly aware of what the responsibilities of the editor-in-chief role entails, and I approach my new role with both excitement and readiness to kick start the journal on behalf of the Association of Clinical and Academic Physiotherapists of Nigeria (ACAPN). The journal will continue to publish high quality clinical and epidemiological research within its scope and will endeavor to make its publications follow its regularity/ frequency.  

JOMT features a distinguished Editorial Board, which brings together a team of highly experienced specialists in the aspects of Orthopeadics, Sports and Manual Therapy. In addition to the advice and support provided by them and the International Adviser, I am also ably assisted by dedicated and hardworking Editorial Secretary and Assistant. I take this opportunity to thank them most sincerely for their unlimited support and timely processing of the manuscripts which has made the dream of the journal to be realizable.  

The success of this maiden edition of JOMT is also attributed to our talented authors and their scholarly contributions, our expert reviewers for devoting valuable time to review manuscripts, the Associate Editors for the care taken in the timely processing of the articles.  

It is truly an honor to be the Editor-in-Chief of JOMT, and with my team of highly qualified and dedicated colleagues, we look forward to serving you and making JOMT your journal of choice for publication of research findings in this specialty area. 

I welcome you to the JOMT and wish you a happy reading.

Professor Kayode I. Oke

Editor-in-Chief
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Position Paper

Role of Physiotherapy in Immunity

CHIDOZIE EMMANUEL MBADA

Department of Health Professions, Faculty of Health and Education, Manchester Metropolitan University, United Kingdom

Introduction 

A

t the invitation of the University of Benin (UNIBEN) Physiotherapy Students’ Association, as the Guest Speaker for the Second Edition of the Annual Health Week (2021), I am glad to share with you my insights and findings on this very pertinent topic - Role of Physiotherapy in Immunity. The advent of the COVID-19 pandemic seems to have made the term ‘immunity’ to be very topical among clinical, research and lay communities. There is a quest to understand how to improve human immunity, fight infections and the dreaded coronavirus. Since the COVID-19 pandemic, the lay public has been exposed to a gamut of information on how to boost immunity; most of the information representing a vacillation between science and myths. Cassa Macedo and his colleagues (2019) analysed publications and write-ups on science and myths about boosting the immune system infosphere. The authors found 37 approaches to boosting immunity; the top ones being through diet (77%), fruit (69%), vitamins (67%), antioxidants (52%), probiotics (51%), minerals (50%), and vitamin C (49%). Certain indigenous immune boosting practices such as urophagia (act of drinking urine for health benefits), ingestion of terrestrial molluscs (slugs and snails) water, and drinking of concoctions were not listed in the paper. It was concerning for me, as a physiotherapist, that exercise, which is the mainstay of physiotherapy on immunity, was not listed or ranked. The Chairperson [Vice Chancellor, University of Benin (UNIBEN)], it is apparent that less is known about exercise and immunity, especially in peer reviewed literature. Thus, making this presentation very apposite. Before I continue, I would like to acknowledge that there is a handful of information on the role of exercise in immunity in grey literature and blogs, however, they are largely speculative and with little or no evidence.  

The Chairperson, as you may be very much aware, “physiotherapists provide services that develop, maintain and restore people’s maximum movement and functional ability. Physiotherapists can help people at any stage of life, when movement and function are threatened by ageing, injury, diseases, disorders, conditions or environmental factors. Also, physiotherapists help people maximise their quality of life, looking at physical, psychological, emotional and social wellbeing. They work in the health spheres of promotion, prevention, treatment/intervention, and rehabilitation” (WCPT, 2023).  What then is the role of physiotherapy in immunity? In providing answers to this question, permit me, to lay a foundation by bringing to mind the basic terminologies and concepts on the subject matter. 

What is immune system and immunity?

The immune system is a complex network of biological processes (cells and proteins) that protect or defend the body against infections (viruses, bacteria, and foreign bodies) or diseases (See figure 1).  The Latin term “immunis” means exempt, referring to protection against foreign agents

. 
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Figure 1: Cells of the immune system (Source – Physiopedia (2021). Immune system. https://www.physio-pedia.com/Immune_System)

Immunity refers to the capability of the body’s multicellular system to prevent the invasion of pathogens or resist harmful micro-organisms through both specific and nonspecific components. Whereas the nonspecific components defend the body against a wide range of pathogens, regardless of their antigenic composition by acting as barriers or eliminators, the pathogen-specific components of the immune system adapt themselves to each new disease encountered and can generate immunity.
The immune system is majorly composed of the white blood cells (also known as leucocytes; comprising of neutrophils (acts against bacterial and fungal infections), monocytes (acts against bacterial infections), eosinophils (acts against parasitic infections), basophils (acts against allergens) and lymphocytes (acts against viral infections). Also included are antibodies; the complement system or complement cascade (this is part of the innate immune system and it consists of a number of small proteins that are synthesized by the liver); the lymphatic system; the spleen; the thymus (which produces T-lymphocytes); and the bone marrow (where the leucocytes are derived). Basically, the immune system is classified as adaptive and innate immunity (See figure 2). 
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Figure 2: Classification of the immune system (Source - Immunity and Its Type. 

https://unacademy.com/lesson/immunity-and-its-type/RJ6ZAI7E).

The innate immunity is the first line of defense against non-self-pathogens, also known as the non-specific, immune response (this prevents the spread of foreign pathogens throughout the body) (See figure 3).  
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Figure 3: Innate immunity (Source – https://www.slideshare.net/doctorrao/immune-system-structure-and-functions).

The second line of defense against non-self-pathogens is called adaptive immune response, also known as acquired immunity or specific immunity (typically found in vertebrates). Adaptive immunity includes a “memory” that makes future responses against a specific antigen more efficient (See figure 4). 
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Figure 4: Adaptive immunity (Source - Adaptive immune response (cellular players, phases and mechanism - https://www.youtube.com/watch?v=Kd-cTfVYwf8).

The immune system consists of both the cellular and molecular components that work together to destroy foreign bodies or micro-organisms.  The main cellular components of the immune system are – lymphocytes, phagocytes, granulocytes etc. Figure 5 shows a schematic diagram of the cellular components of the immune system. 
The molecular components, as a class are referred to as immunoglobulins, (Ig), and the antigen receptor of B lymphocytes are also known as membrane immunoglobulin (mIg).
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Figure 5: Cellular components of the immune system (Source - https://www.slideshare.net/doctorrao/immune-system-structure-and-functions).

The immune system defends and protects the body from potentially harmful substances by recognizing and responding to antigens. These antigens are molecules (usually proteins) on the surface of the foreign bodies (cells, viruses, fungi, or bacteria).  Thus, the ability of micro-organisms to cause disease, depends upon their degree of pathogenicity and the integrity of the immune response.

An impaired immune system cannot properly and effectively protect the body against infection or disease. Having a weakened or impaired immune system can be as a result of medical condition such as AIDS, cancer, certain genetic disorders, diabetes, high intensity exercise participation and malnutrition, or as a response to drug use, leading to immunocompromisation (which means to have a weakened immune system).  Immunocompromisation can be in the form of immunodeficiency; which is a state in which the immune system's ability to fight infectious diseases are entirely absent. Also, it can be in the form of immunosupprerssion, which is a reduction of the efficacy of the immune system.  

 There is substantial literature on factors associated with an impaired immune system. The following factors, in no particular order, seem recurrent. These are:  

 • Stress 

• Poor nutrition 
• Fatigue and lack of sleep 

• Cigarette smoking 

• Older age -  

• Overtraining syndrome

 The Chairperson, it seems logical to posit that a way to boost immunity or prevent impairment of the immune system is to limit the factors associated with an impaired immune system. So, permit, me to represent the factors in a positive direction as – 

· Reduced stress

· Good  nutrition 

· Reduced fatigue and adequate sleep 

· Avoid cigarette smoking 

· Healthy aging -  

· Moderate Exercise

Physiotherapy in immunity 

From the above, the primary means by which physiotherapy strengthens or boosts the immune system is by getting individuals/clients/patients to engage in moderate regular exercise/physical activity, which in turn promotes cardiovascular health. The secondary effect of exercise on the cardiovascular system is that it contributes to a healthy immune system. By way of definition, exercise is considered a planned, structured and purposeful movement intended to improve or maintain physical fitness. On the other hand, physical activity is movement that is carried out by the skeletal muscles that requires energy. Thus, any movement one does is actually physical activity, and exercise is a subset of physical activity. 

It has been hypothesized that exercise/physical activity benefits the immune system by helping to flush bacteria out of the lungs and airways, and in the process helping to reduce the chance of getting a cold or other illnesses. Also, the momentary rise in body temperature during and post exercise is conjectured to help stem or prevent bacteria from increasing. 

In addition to the foregoing, exercise/physical activity have mediating/moderating effects on almost all the factors listed as immune boosters. Specifically –

· Effect on hormones: Cortisol, which is the primary stress hormone, increases sugars (glucose) in the bloodstream and by what is known as cushing syndrome, it predisposes the body to rapid weight gain, muscle weakness, diabetes, and many other health problems. There is evidence that exercise/physical activity increases serotonin and dopamine as well as helps to decrease cortisol levels, all of which have an effect on the body’s immune system response. As well, exercise enhances the brain's use of glucose and increases the availability of substances that repair tissues. Also, moderate intensity exercise causes a downregulation of the hypothalamic-pituitary-adrenal through the neurobiological mechanism. In the process, exercise/physical activity slows down the release of the stress hormones, and thus reduces the chance of immunosuppression (Russell & Lightman, 2019; Daniela et al, 2021).  

· Effect on diet/nutrition: There are reports in literature on the interactions that exist among exercise, nutrition and immune function. However, the mechanism explaining the interactions is still poorly understood. It is believed that state of the art studies, especially relating to metabolomics, lipidomics, and proteomics may help in unraveling the interactions. Notwithstanding the effect of exercise on appetite-related hormone responses, digestion and absorption of nutrients remains undisputable (Cox, 2017; Elliot, & Hamlin, 2018).

· Effect on sleep and fatiguability: Low-intensity exercise has been reported to reduce fatigue symptoms by 65% and decrease sleep complaints and insomnia among patients’ populations. Exercise/physical activity has a physiological and psychological calming effect which may help to help promote sleep. The mechanisms through which exercise promotes sleep remains to be clarified. However, the nexus between exercise and cytokines production has been implicated. Cytokines are a type of protein that defends the body against infection and targets inflammation, thus improving the body’s immune response. Exercise induces increased levels of cytokines in the blood. Also, exercise precipitates the release of endorphins, which in turn improves quality sleep and reduces symptoms of fatigue. Therefore, exercise/physical activity reduces easy fatigability and improves sleeps (Kline, 2014; Dolezal et al, 2017).

· Effect on antioxidant and combat free-radical caused by cigarette smoking: Acute bouts of exercise is reported to have a positive effect in the reduction of nicotine withdrawal symptoms and smoking craving, which are important factors leading to smoking relapse. Exercise intervention seems to be an interesting treatment for smoking cessation. It is explained that “exercise training exerts immune-regulating effects by activating anti-inflammatory signaling pathways. In this regard, the release of myokines from contracting skeletal muscle, the elevations of cortisol and adrenalin, the reduced expression of Toll-like receptors, and the increased mobilization of immune-regulating leukocyte subtypes might be of vital importance” (Madani et al. 2018). Furthermore, regular exercise training seems to protect long-term smokers against some important negative local and systemic consequences of smoking.  

· Effect on healthy aging: Exercise/physical activity slows down immunosenescence process in older adults. Immunosenescence is defined as immune dysregulation that is associated with aging and when present, predisposes individuals to increased susceptibility to infections, autoimmune diseases, neoplasias, metabolic diseases, osteoporosis, and neurologic disorders. Emerging evidence supports that immunity can be remodeled during the aging process as a result of interactions with the environment and lifestyle.  Immune system interactions with pathogens, the host microbiome, nutritional and exercise influences, mental stress, and many other extrinsic factors, are considered as crucial modulators of the immunosenescence process (Eckstrom et al, 2020; Moreno-Agostino et al, 2020).

NB: Decreased immune function is associated with overtraining and excessive exercise (Lakier Smith, 2003; Chung et al, 2021). Overtraining syndrome is a neuroendocrine disorder characterized by poor performance in competition, inability to maintain training loads, persistent fatigue, reduced catecholamine excretion, frequent illness, disturbed sleep and alterations in mood state (MacKinnon, 2000).  

Reports of some studies that help strengthen the role of physiotherapy in immunity 

Rasova et al., (2012) found that physiotherapy influence the psycho-neuro-endocrine-immune response in patients with multiple sclerosis.

Kurabayashi et al., (1996) found that physical exercise may activate the immune system, especially the T-cell function, for possible prevention of infectious diseases that are often complicated in patients with cerebrovascular diseases.

Rapaport et al, (2010) found that Swedish massage had a positive effect on hypothalamic-pituitary-adrenal and immune function in normal individuals.

Ibeneme et al., (2019) submit that moderate intensity aerobic exercises (55–85% maximum heart rate- MHR), for 30 to 60 minutes, two to five times per week have no significant effects on immune function (CD4+ cell count) in HIV patients.

An important caution is to avoid high intensity exercise because it leads to reduced immunity and makes an individual susceptible to illness for up to 72 hours after the exercise session. High intensity training leads to increased production of cortisol and adrenaline, which causes high blood pressure and increased cholesterol levels, as well as immunosuppression.  

Figure 6 shows examples of moderate and high intensity exercise.
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Figure 6: Examples of moderate and high intensity exercises/physical activity. (Source - Ainsworth et al, 1993; Guset, 2015, USDHHS, 1999)
The Chairperson, as I bring this lecture to a close, I feel there is still a void, until my esteemed audience are able to come to terms with what moderate intensity exercise/physical activity is. 

Moderate activity will raise the heart rate, and make breathing faster. A simple way to tell if an activity or exercise of moderate intensity level, is if the one doing the task can still talk, but not sing. My first and most preferred type of moderate intensity exercise/physical activity is walking.

Walking in the original form or variants (e.g., briskwalking), is an immune booster. From a biblical point of view, walking was God’s method and example for humanity. My opinion is derived from Genesis 3:8, the scripture says “And they heard the voice of the LORD God walking in the garden in the cool of the day:...”. By way of exegesis, when God came walking, He did so in the cool of the day. It means, walking will only be right in the right environment (i.e. cool of the day - like in the morning or evening time, or under an artificial cool environment). Further, when God walked in the garden, His voice was heard. In an age that has largely evolved, it is amazing how the modern realities of exercise/physical activity engagement still timelessly lends itself to illustrative adaptations of biblical lessons.  Mbada et al., in a 2021 study compared a treadmill walk only and a treadmill walk-talk. Less oxygen consumption and myocardial oxygen demand were associated with treadmill walk-talk. In line with the findings of our study, I recommend walk-talk as a moderate intensity aerobic program that may lead to improved cardiopulmonary functions. With talking, breathing is enhanced during walking. Breathing has positive effects on the body by lowering the cortisol levels, lowering blood system, and also by activating the autonomic nervous system, which influences the immune system, as well as improves arterial blood flow. Also, if a client or patient starts to pant while attempting to talk during walking, it suggests shortness of breath (dyspnoea) which signals a more serious underlying medical condition. Hence, walk-talk may help as a screening test for better care. 

Aside walking, other forms of moderate intensity exercise/physical activity that may help boost the immune system include water aerobics, riding a bike or cycling (stationary or mobile), dancing, doubles tennis, pushing a lawn mower, hiking and rollerblading (See figure 6).

The Chairperson, permit to close this lecture with this observation that I have made over time. You will agree with me, that it is almost a usual practice for institutions/colleges/schools and faculties to organise “Health Week” programmes, with “walk for health” as one of the main attractions. We have observed that faculty members and students often honour invitations to walk; and often enjoying the fun and feeling of togetherness that the walk programme brings. Yes, we cannot deny the social and health benefits of these programmes. However, I get concern about these annual health walk events for the potential risks of mortality that may or have accompanied such walk events in the past that are not just reported. This is because, more often than not, people that participate in the walk events largely do not know their health status. Many students and staff that participate in these walk events have no idea of their health vitals nor their eligibility for the seasonal health walks. Thus, the need for caution, as occasional prolonged walking, race walking or even aerobic walking that exceeds the target heart rate of an individual depletes rather than boosts the immune system and may expose individuals to the risk of illness or even sudden death. I therefore humbly recommend a shift from the seasonal to routine walk event. A daily walk of 15-30 minutes is better than the 2-3 hour walk from the university to the city centre. I recommend a moderate intensity walk-talk exercise in the workplace as an immune system booster. Moderate physical activity or exercise causes a temporary boost in the production of macrophages (that is the cells that attack bacteria) and causes the immune cells to circulate through the body more quickly (Nieman & Wentz, 2019; da Silveira et al, 2021).   

The Chairperson, it is good that the lay public know how to determine what their moderate intensity physical activity or exercise is. One way of doing this is by using the target heart rate (THR). The THR for moderate exercise intensity is generally expressed as a percentage (usually between 50 percent and 70 percent) of maximum safe heart rate. Where maximum heart rate is calculated by subtracting one’s age from 220. For example, a 50-year-old, maximum heart rate is 170 beats per minute. Then, the THR is a proportion of the maximum heart rate. Alternatively, a subjective method to determine moderate activity is to take note whether breathing quickens (but one is not out of breath), whether the individual can talk but not sing, and whether the individual sweats lightly after about 10 minutes of activity. It is important to note that, when breathing is deep and rapid, talking is laboured and sweating occurs after only a few minutes of activity, it is vigorous intensity.

The Chairperson, I may not have covered every aspect on the role of physiotherapy in immunity, But I recommend exercise/physical activity as the cheapest and most accessible form of immune booster. An Igbo proverb says “When one is an invited guest, one does not tread the chicken to death [I hope I have not over flogged this important matter].  

Doxology 

The Vice Chancellor; University of Benin, and the Chairperson of today’s occasion, Prof Prof. Lilian Salami, the Deputy Vice Chancellors – Administration (Prof. Adesuwa Osahon), Academics (Prof. David Izekor) and Ekehuan Campus (Prof. John Ogene), the Provost, College of Medical Sciences, the Chief Medical Director; University of Benin Teaching Hospital (UBTH), the Deans - School of Basic Medical Sciences, Faculty of Medicine and Faculty of Dentistry, Head, Department of Physiotherapy; Dr. Kayode I. Oke, my academic colleagues in the Department of Physiotherapy, UNIBEN, clinicians in the Department of Physiotherapy, UBTH, the executives and members of the UNIBEN Physiotherapy Students’ Association, ladies and gentlemen, I thank you ALL for your attention.

God bless!
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Prevalence of Shoulder Pain among Undergraduates Bag Carriers in a Nigerian University.
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ABSTRACT
Background: Inappropriate school bags put students at risk of musculoskeletal problems and early fatigue. The study examined the prevalence of shoulder pain among undergraduates’ bag carriers in Obafemi Awolowo University (OAU), Ile-Ife, Nigeria.

Material and Methods:  A total of 383 undergraduates who had carried bags within the last 6 months were administered a Shoulder Pain and Disability Index (SPADI) questionnaire. The shoulder pain and disability index (SPADI) questionnaire contains 13 items and assesses two domains; a 5-item likert pain scale and an 8-item likert disability scale. Each subscale is summed and transformed to a score out of 100. A mean is taken of the two subscales to give a total score out of 100. The data was analyzed using descriptive statistics, Chi square test of association was used to examine the association between the prevalence and sex, Spearman Rho was used to examine the relationship between prevalence of shoulder pain and each of duration of carriage, period, age and gender.

Results: The results showed that 49.6% of the participants had pain from carrying bags. There was significant association between prevalence of shoulder pain and sex (x²=24.768, p=0.000) alongside a significant relationship between prevalence of shoulder pain and age (r=0.172, p=0.001).

Conclusion: It can be concluded that an average undergraduates bag carriers have shoulder pain as a result of carrying bags and that females are more vulnerable to pain from carrying bags than males.
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Introduction

S

houlder pain is a common musculoskeletal condition that is recognized as a disabling problem that is associated with a substantial economic burden (Linaker et al., 2015). The pain and disability associated with shoulder pain can have large impact on individuals families, communities, and healthcare systems, daily functioning and ability to work being the first third most common musculoskeletal complaint presenting to physiotherapy (Kooijman et al, 2012; Barrett et al, 2016).

      Among the social institution, school is the one of the most important formally organized institution that provides a healthy environment which give the children body and spirit ability to flourish (Pulemro et al., 2020).  The most common way by which students take books, notebooks and other materials to school is through bags, back packs, commonly hanged on the back . Back packs are always with the student throughout the school years as a mean of conveying books from the hostels to classrooms (Matlabi et al., 2014) 

Heavy purses or bags do not usually create problems with the rotator cuff or shoulder joint but they can cause compression on the shoulder blades or neck pain related to exercise and fatigue of the muscles around the shoulder blade (Herbenick, 2013). Carrying a heavy shoulder bag or purse can cause an uneven weight distribution straining the back muscles and affecting blood flow to the shoulder. They could also place extra pressure on the nerves leading to the shoulder which may lead to tingling sensations, numbness and stiffness (Marik et al 2017).    A study conducted in Netherland revealed the shoulder as the second most commonly   affected site for musculoskeletal pain following the low back (Picavet et al, 2003). 

Chronic shoulder pain is a common condition in Nigeria (Adelowo et al, 2009).  The prevalence of shoulder pain in adults is estimated to be between 15% and 30% with an estimated incidence of 24 episodes for every 1000 patients in general practice (Pope et al, 1997). About 50% of the population will present to primary care physicians with at least an episode of shoulder pain syndrome annually. More often than not, injury is the most easily diagnosed cause of shoulder pain. Other possible causes of shoulder pain include degenerative disease affecting the glenohumeral and acromioclavicular joints, supporting soft tissue structures, and inflammatory diseases such as rheumatoid arthritis (Artus 2014).

Shoulder bags and handheld bags are an almost indispensable utility among students and may cause stress and strain. This could lead to pain and progressive postural scoliosis. Although Voll et al., (1997) proposed a general guidline of 10% body weight when carrying a school bag. However findings from studies seems to have challenged this guidelines (Hong et al., 2005). Studies have showed that many students were carrying bags that weighed significantly more that 10% of their body weight, especially in primary school and a number of these students were actually carrying excess of 20% of their body weight (Pascoe et al., 1997, Shamsmoddini et al., 2020, Al-Hazzaa 2006) 

Pain perception among undergratuates will definitely lead to poor or lack of concentration both during the lecture and private studies of an undergraduates. Among other causes of musculoskeletal pain in undergraduates, reports of bag carriage in relation to shoulder pain was under-reported. The study was designed to examine the prevalence of shoulder pain among undergraduate’s bag carriers at the Obafemi Awolowo University, Ile Ife. 

Materials and Methods: 

The cross sectional study recruited 384 undergraduates of Obafemi Awolowo University Ile Ife using a consecutive sampling techniques. Participants were students who carried hand or shoulder held bag for a period of 6 months before the commencement of the study. Ethica approval was obtained from the Health Research and Ethics Committee (HREC) of the Institute of Public Health, Obafemi Awolowo University, Ile Ife, Osun State, Nigeria before the commencement of the study (IPHOAU/12/1414) 

Sample size was determined using N= (Z2 pq)/e2 according to Cochran, (1977). Where, N= desired sample size, Z = normal deviate, set at 1.96 which correspond to 95% confidence ratio, p= proportion in the target population estimate to have particular characteristics (50%). Q=1.0-p, e= degree of accuracy desired, (set at 5%). N = (1.96)2(0.05)(1.0-0.05)/(0.05)2 N= 384.16. This was approximated to 384. Three hundred and eighty four questionnaire were admitted but 383 were accessible. 

Respondents were approached individually and their consent were obtained after the procedure for data collection were explained to them. Data for the study were obtained using a self-administered shoulder pain and disability index (SPADI). The SPADI is a questionnaire that contains 13 items and assesses two domains; a 5-items Likert subscale that measuring pain and an 8-item likert subscale that measuring disability. Each subscale is summed and transformed to a score out of 100. A mean is taken of the two subscale to give a total score of 100. A high score indicates great impairment or disability and low score less impairment. 

SPADI takes 5-10 minutes to complete and is the only reliable and valid region-specific measure for the shoulder (Roach et al., 1991). Consenting respondents were given a copy of the questionnaire to complete which was collected shortly after respondents had answered the questionnaire. 

Data Analysis: Data obtained were analyzed using descriptive statistics. Chi square test of association was used to examine the association between occurrence of shoulder pain and each of the duration of bag, carriage, period age of the participants and gender.  Spearman Rho was also used to examine the association between the disability and pain intensity. 

Results 

Physical Characteristics and sociodemographic of Participants   

Presented in table 1 are the physical characteristics of participants. It was observed that the mean age was 20.07+ 2.43 years, mean duration of bag carriage was 4.76 + 3.31 hours and average period was 9.73+ 5.52 years. It was observed that there were 140 (36.6%) males, 243 (63.4%) female, 3 (0.8%) married and 380 (99.2%) singles

Table 1: Physical Characteristics of Participants  N= 383

	Variables
	Minimum
	Maximum
	Mean + SD 

	Age/Yrs
	15.00
	28.00
	20.07+ 2.43

	Level
	1.00
	5.00
	2.44+ 1.37

	DurC (Hrs)
	.33
	24.00
	4.76 + 3.31

	Pcar (yrs)
	1.00
	20.00
	9.73+ 5.52

	Sociodemographic Variables 
	Frequency
	Percentage 
	

	Gender
	
	
	

	Male
	140
	36.6
	

	Female
	243
	63.4
	

	Marital Status 
	
	
	

	Single 
	380
	99.2
	

	Married 
	3
	0.8
	


Key: DurC= duration of carriage, Pcar= period of carriage, Yrs = years, hrs = hours, SD = Standard deviation 

Prevalence of shoulder pain and side of bag carriage

Revealed in table 2 is the representation of the side of the shoulder for bag carriage and prevalence of shoulder pain. It was observed that 286 (74.7%) undergraduates carried bags on both shoulder, 63 (16.4%) on the right and 34 (8.9%) undergraduates on the left. Also 193 (50.4%) undergraduates presented with no pain while 190 (49.6%) presented with pain.

Table 2: Prevalence of shoulder pain and side of bag carriage  N= 383

	Variables
	Frequency
	Percentage

	Shoulder of Carriage
	
	

	Both
	286
	74.7

	Left
	34
	8.9

	Right
	63
	16.4

	Pain on carriage
	
	

	Yes
	190
	49.6

	No
	193
	50.4


Association between Prevalence of Shoulder Pain and gender 

It was observed that there was a significant association between prevalence of shoulder pain and sex ( X2  = 24.768, p=0.000). This is shown in table 3

Table 3: Association between Prevalence of shoulder pain and Gender

	Variables
	Prev
	Frequency
	Percentage
	X2
	P

	Sex
	
	
	
	
	

	Male     
	Yes
	46
	12.0
	24.768
	0.000*

	
	No
	94
	24.5
	
	

	Female
	Yes
	144
	37.6
	24.768
	0.000*

	
	No
	99
	25.8
	
	


Key: Prev = Prevalence of pain 

Association between Prevalence of Shoulder pain and Side of Carriage

It was observed that there was no significant association between the prevalence of shoulder pain and side of carriage ( X2= 0.0006, p = 1.000)

Table 4: Association Between Prevalence of Shoulder Pain and side of carriage  N= 383

	Variables
	Prevalence
	Frequency
	Percentage
	X2
	P

	Side of Carriage
	
	
	
	
	

	Both
	Yes
	142
	37.1
	.006
	1.000

	
	No
	144
	37.6
	
	

	Left
	Yes
	17
	4.4
	.006
	1.000

	
	No
	17
	4.4
	
	

	Right
	Yes
	31
	8.1
	.006
	1.000

	
	No
	32
	8.4
	
	


Relationship between the Prevalence of shoulder pain and each of age, period of carriage , duration of carriage 

It was observed that there was a weak and inverse significant relationship between the prevalence of shoulder pain and age (r=-0.172, p=0.001). There was also a weak and inverse but significant relationship between the prevalence of shoulder pain and students level, (r= -0.141, p= 0.006). In addition, there was a weak and direct significant relationship between prevalence and duration of carriage (r= 0.080, p=0.119). 

Table 4: Relationship between prevalence of shoulder pain and each of age, period of carriage, and duration of carriage

	Variables
	R
	P

	Age/Yrs
	-0.172
	.001*

	Level
	-0.141
	.006*

	DurC (Hrs)
	0.139
	.0006

	PCar (Yrs)
	0.080
	0.119


 Key: DurC= duration of carriage, Pcar = Period of carriage, yrs = years, Hrs= hours 

Discussion

This study was designed to examine the prevalence of shoulder pain among undergraduates’ bag carriers in Obafemi Awolowo University. It was observed that the minimum age and the maximum age were 15 and 28 years and the mean age was 20 years respectively. The mean age recorded in our study was similar to the one found among undergraduates of the University of Ilorin according to Fawibe et al., (2011). It can be inferred that undergraduates of Nigerian University can be admitted at the early age of 15 years. Meanwhile some students have obtained a degree or have engaged in another institution before coming afresh to the University for another programme; which has enabled them to be older than their peers in the University.  In addition to this, it was observed that there were a lot of breakages in the academic sessions in the recent years due to COVID 19 pandemic and strikes of University staff.  This would have contributed to a prolonged stays on a University programme which would have contributed to increase in age of many candidates. The number of female respondents were more than that of male in our study. Adeyemi and Akpotu (2004) reported that male outnumbered female enrollment in Nigerian Universities which was more prominent among sciences courses and in Northern Universities Nigeria. Some of the respondents were married according to the study. It was also observed that some respondents were of marriageable age. Ladies can get married anytime once they reach the adult age of 18 years (Ebetürk 2021). Some of the respondents reported carrying bags for a whole day. This may be possible bearing in mind the nature of some students, who will go from the class to the clinic and for practical and to reading room and for study.  This may be associated with high prevalence of shoulder pain among the respondents. Marital engagement is by no means a hindrance to the attainment of an academic degree. This is affirmed by Thomas et al., (2012) in a study on marital status and gender as predictors of undergraduates academic performance conducted at the United Arab Emirate. 

It was discovered that out of two students carrying a bag, one of them will have pain constituting 50 % prevalence. This cannot be unconnected with the weight of the bag being carried for many hours. This will create extra stress on the shoulder musculature which will precipitate strain to the muscle and sprain to the ligament of the shoulder joint. The observation was similar to a study conducted by Arghavani et al., (2014)   on investigation of the relationship between carrying school bags (handbags and backpacks) and the prevalence of musculoskeletal pains, though the percentage of prevalence was not mentioned in their study.  Some exposure especially in the working place have been incriminated in the causes and promotion of shoulder pain (Mayer et al, 2012). These exposure may include handling things manually, which entails lifting heavy objects, pushing and pulling holding and carrying, lifting up the shoulder to carry objects above the shoulder height and  repetitive work among others (Beach et al., 2012, Andersen et al., 2007, Harkness et al, 2003, Leclerc et al., 2004, Descatha et al., 2008). Similarly, a study also reported some risk factors such as frequently handling with great forces, highly repetitive work, and work in awkward posture ( van Rijn et al,.2010). It will be observed that some of the activities above were features of carriage of bags among the undergraduates in Universities. The reasons while there is high prevalence of shoulder pain among undergraduates. 

         It was also discovered that students carried their bags for an average of 10 years, indicating that the majority of the respondents must have been carrying their bags before admission into the university, since the maximum number of years for which and academic degree can be awarded is 6 years. The import of this information is that respondents from the students have been carrying the bag as early as 10 years old, possibly from the primary school days. This would have created accumulative stress on the shoulder girdle which can generate shoulder pain. This may be an indication for a significant relationship observed between the prevalence and age of respondents. More students carried their bags on both shoulder in comparison to the right or left. 

 Furthermore, it was revealed that there was a significant association between prevalence of shoulder pain and sex. One may not be able to lay much emphasis on this because the number of male respondents cannot be compared with that of female respondents. The association observed in the study between gender and prevalence can be explained based on the fact that more female carry different utilities as in their bags as compared with males.  Keillis et al., (2010) conducted a similar study in Greece on the effects of age and gender on the weight and use of school bags. He reported that the relative schoolbags weight was heavier in females compared with males and males were 50% less likely to carry heavy schoolbags compared with females.  

Consequently, the study revealed a weak and inverse significant relationship between prevalence of shoulder pain and student age. This may imply that as students advance in age, the prevalence reduces. It can be inferred from this that as someone is growing older, the muscle of the shoulder may be getting stronger to face more challenges of carrying something which may reduce the chances of repetitive injury, which will ultimately lead to less shoulder pain from carriage. Observations also revealed that there was a weak, inverse and significant relationship between prevalence of shoulder pain and student level. It can be inferred that the higher the class of the students the less the pain. The possibility of this is that as an undergraduate is increasing in class, the less vulnerable he is to repetitive injury. More so, the weight of the bag and duration of carriage may be reducing, hence reduced number of undergraduates that have shoulder pain. Furthermore, the study revealed that shoulder pain from bag carriage was by no means related to the duration or period of carriage. This was contrary to findings in the study conducted by Kellie et al (2010). It could be inferred that shoulder pain is solely influenced by repetitiveness in usage (Arghavani et al., 2014) 

Conclusion: It can be concluded from the study that prevalence of shoulder pain among bag carrier undergraduates is high, and there was a significant relationship between the prevalence and duration of carriage but negative relationship with age.  
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ABSTRACT
Introduction: Identification, precaution and control of occupational hazards in the workplace are imperatives to the health and well-being of physiotherapists. The awareness and level of precautions taken with regards to exposure to occupational hazards among physiotherapists have not been widely reported in Nigeria, hence this study. 
Materials and methods: A cross-sectional analytical survey involving 112 physiotherapists from 17 health institutions in Lagos State selected purposively for the study. Participants completed a 52-item questionnaire which sought information on socio-demographic parameters, job content, and health hazard identification. Data were analysed using descriptive and inferential statistics. 

Results: Fifty percent of the respondents were able to identify hazardous working conditions. Forty-nine (43.8%) of the respondents agreed that they suffered musculoskeletal symptoms, while 33% respondents agreed that they were often exposed to communicable diseases. Less than half of the respondents disagreed on influence of occupational hazards on their job content. Only 33% of the respondents agreed that they had a pre-employment training when newly employed. A significant association (p =0.02) was found between the duration of time spent at work a day and level of precaution. 

Conclusions: Physiotherapists in Lagos State Nigeria are averagely aware of occupational health hazards in their work place. Low level of precaution for occupational hazards was observed among physiotherapists in this study regardless of year of qualification, highest educational qualification obtained and job contents. Prevention of exposure to communicable diseases is important in ensuring a safe working environment for physiotherapists which in addition will complement healthcare system, patient’ safety and infection control efforts.
Keywords: Occupational hazard, Awareness, Precautions, Physiotherapist, Nigeria.
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Introduction

T

he burden of occupational injuries and work-related disorders and diseases are of major importance at workplaces given the various occupational hazards workers are exposed to and the economic cost associated with it (Tompa et al. 2021). Occupational hazard is the risk, harm, or danger that an individual is exposed to at the workplace with concomitant occupational diseases from such exposures (Awodele et al. 2014). Exposure to occupational hazards can be very detrimental to the health of workers (Tompa et al. 2021). Yet workers must work because work has its positive health-promoting effects, as the financial dividend provides the worker with the basic necessities of life (Awodele et al. 2014).  There is the belief that a reciprocal and interactive relationship exists between workers and their work environment (Eyayo, 2014). The knowledge of these interactions between work and health is fundamental in understanding and practicing occupational health and safety which is often overlooked (Eyayo, 2014). Hence, the World physiotherapy advocates for the right of physiotherapists to a safe and healthy practice environment that assures their own health and safety and that of their patients/clients (World Physiotherapy, 2019).
Physiotherapists are healthcare professionals with immense burden to deliver on musculoskeletal and other aspects of health of patients and clients. Exposure to occupational hazards can affect the discharge of their duties and negatively affect the quality of healthcare delivery. Physiotherapists are known to be prone to work-related musculoskeletal disorders (WMSDs) due to the nature of their work which is often repetitive, labour intensive and involving direct contact with patients (Anyfantis and Biska, 2018; Mondal and Mehedi, 2019). Previous studies have reported the life-time prevalence of WMSDs among physiotherapists in different populations as; 89% in Greece (Anyfantis and Biska, 2018), 68% in the United Kingdom (Glover et al., 2005; Mondal and Mehedi, 2019), 91% in Australia (Mondal and Mehedi, 2019), and 85% in Turkey (Mondal and Mehedi, 2019). Low back pain is adduced to be the most common WMSD among physiotherapists in the United Kingdom, Canada, Greece, and Kuwait (Anyfantis and Biska, 2018; Mondal and Mehedi, 2019).

Several factors such as age, years of work experience and cultural values have been attributed to WMSDs among physiotherapists (Ganiyu et al., 2015; Anyfantis and Biska, 2018; Mondal and Mehedi, 2019). Notably among these factors is the suggestion that the cultural values of physiotherapists may make it difficult for practitioners to avoid the risks of WMSDS during their work (Ganiyu et al. 2015). This is because these cultural values such as posturing adopted while carrying out therapy is generic and unique to physiotherapy practice. Despite the wealth of information on WMSDs among physiotherapists around the world, little is known about the occupational hazards associated with physiotherapy practice in Nigeria. Identification, precaution and control of occupational hazards in the workplace are imperative to the health and well-being of Nigerian physiotherapists as applicable to their counterparts globally. Therefore, this study sought to know the influence of occupational hazards and level of precautions among physiotherapists in selected health institutions in Lagos, Nigeria.

Materials and Methods
Research Design and Study Location: This cross-sectional survey recruited one hundred and thirty (130) respondents who are physiotherapists from various secondary and tertiary health institutions within Lagos metropolis. These institutions included Lagos University Teaching Hospital, Idi-Araba, Lagos; Lagos State University Teaching Hospital, Ikeja, Lagos; National Orthopaedic Hospital, Igbobi, Lagos; Federal Medical Centre, Ebute-Metta, Lagos; General Hospital, Marina, Lagos; General Hospital, Ikorodu, Lagos; General Hospital, Alimosho, Lagos; General Hospital, Isolo, Lagos; General Hospital, Apapa, Lagos; General Hospital, Gbagada, Lagos; Nigerian Army Reference Hospital, Yaba, Lagos; Nigerian Airforce Hospital, Ikeja, Lagos; Havana Specialist Hospital, Surulere, Lagos; Eko Hospital, Ikeja, Lagos; Euro Physiotherapy and wellness center, Apapa, Lagos; Lagoon Hospital, Apapa, Lagos; and Children Development Center, Surulere, Lagos. The health institutions were purposively selected from sixteen public hospitals with physiotherapy departments and various private hospitals with an average of at least five physiotherapists out of the thirty-two Government hospitals and several private hospitals in Lagos metropolis.  

Inclusion and Exclusion Criteria: Physiotherapists with minimum of one year working experience post-internship training were included in this study while non-practicing physiotherapists and physiotherapists on internship were excluded from the study. 

Sample Size Determination: Sample size estimate involved calculating the minimum required sample size (n= (Z2pq / d2)) in a population less than 1000 (n1= n / [1+n/N]) adjusted for non-response (ns=20% of n1+n1) through the number of registered practicing physiotherapists (N=500) with the Medical Rehabilitation Therapists Board of Nigeria (MRTB) in Lagos state. Given that n= (Z2pq / d2), where Z is 1.96, the value for standard normal deviate; p is 0.5, the expected prevalent rate for the population for which the sample is been taken; q is 0.5, that is 1-p; and d=0.05, the level of accuracy desired. Thus, n= (1.96)2 x 0.5 x 0.5 / 0.052=384.16. Also, n1= n / [1+n/N] = 384.16 / 1+384.16/500=217.3. Therefore, ns=20% of n1+n1 = 20 / 100 (217.3 + 217.3) = 86.92=87. Hence a total of 130 questionnaires were distributed among physiotherapists in the health institutions. 

Ethical Approval and Informed Consent: Ethical approval was sought and obtained from the Health Research and Ethics Committee of the Lagos University Teaching Hospital (LUTH) (ADM/DCST/HREC/APP/787) and afterwards from the appropriate authorities in the selected health institutions, prior to the commencement of the study. Informed consent was also sought from all respondents prior to questionnaire distribution. 

Data Collection Procedure: The study utilized a self-administered questionnaire instrument titled; ‘Occupational Hazards: Awareness and Level of Precautions among Physiotherapists in Selected Health Institutions in Lagos, Nigeria (Appendix). The questionnaire was adapted from a validated questionnaire on the knowledge, attitude and perception among Doctors, Nurses and Nursing assistants on occupational hazards in a tertiary healthcare facility in Nigeria (Aluko et al. 2018). The original instrument was modified to suit varying environmental factors and subjected to content validity by a five-man focus group comprising physiotherapy lecturers and clinicians. The self-administered questionnaire consists of three sections, A, B and C (Appendix). Section A asked open ended questions, while sections B and C asked closed ended questions coded in a five-point likert scale of strongly agree, agree, disagree, strongly disagree, and no idea, respectively. Section A captured information relating to socio-demographic data such as age, gender, highest educational attainment, marital status, religion, tribe, year qualified as a physiotherapist, nature of job, area of specialization, when current job began and duration of work per day;  Section B had questions on the job content while Section C was on health hazard identification such as physical health hazards, ergonomic health hazards, psychosocial health hazards, physiotherapy specific hazards, the influence of occupational hazards and the precautionary measures taken. The questions in  sections B and C were on a five-point Likert scale as strongly agree, agree, disagree, strongly disagree and no idea.

The objective of the study was explained briefly to the participants on each of the copies of the questionnaire after which participants were required to append their consent. Copies of the self-administer questionnaire were then distributed to willing participants and retrieved from the participants within 72 hours of administration. Participants were assured of the confidentiality of their response. 
Data Analysis: Data was analyzed using the Statistical Package for Social Sciences version 20 and summarized using descriptive statistics of bar charts, pie charts, mean, and standard deviation. Chi Square test was used to test the association between variables such as duration of time spent at work per day and level of precaution, the level of influence of occupational hazard and level of precaution, job content and level of precaution and between the level of precaution and each of year of qualification and highest educational attainment.

Results

Out of the 130 questionnaires administered, twelve respondents did not return theirs, six questionnaires were found invalid for analysis while 112 were analyzed (response rate of 86.15%). The socio-demographic distribution of respondents is presented in Table 1. There were more male than female respondents and respondents’ area of specialization are highest in the descending order of orthopaedics, orthopaedics and sports, neurology, cardiopulmonary and paediatrics, respectively. More than half of the respondents have more than 5 years of clinical experience and majority of the respondents were clinical physiotherapists.
The result revealed divergent views of respondents on identification of health hazards (Table 2). While 44.6% disagreed that the noise level in their workplace is relatively high, 46.4% strongly agreed that loss of hearing could result from exposure to loud noise, 47.3% respondents agreed that their job function have to do with working with machineries that have high temperature, 42% agreed that extreme heat could cause muscle cramp, 49.1% strongly disagreed that their work place shakes as a result of vibration from workplace, 50% agreed that vibration could cause disorder and fatigue in the spine, 56.3% agreed that their work place is adequately illuminated, as 47.3% agreed that inadequate illumination could affect the eyes, 50% agreed that radiations could be emitted as they perform their job function, and 52.7% agreed that radiation can cause cancer and premature skin ageing.
On ergonomic health hazards, respondents equally expressed divergent views. Whereas 52.7%  agreed that they sometimes took awkward postures when working, 31.3% disagreed that they sometimes work at height, 46.4% agreed that they stand for a long time while performing their job function, 29.5% disagreed that they lift heavy objects manually, 53.6% stated that they sat most times when they are on duty, 36.6% agreed that their work is repetitive and monotonous, 41% strongly agreed that ergonomic hazards could cause deformity of one’s body, and 59.8% strongly agreed that ergonomic hazards could cause musculoskeletal problems.

Respondents also showed divergent views on psychological health hazards. Whereas 43.8% agreed that their workload is very challenging, 42.9% disagreed that they would like to be transferred to another unit or department, 46.4% disagreed that they work in isolation, 39.3% strongly disagreed that they are constantly talked down by their supervisors, 41.1% strongly disagreed that they are faced by some kind of aggression and harassment in their place of work, and 43.8%) agreed that psychological hazard could cause hypertension, anxiety or boredom.

Our findings further showed that one third of respondents either agreed or disagreed on precautionary measures. Whereas 33% agreed that they had a pre-employment training when newly employed, 35.7% strongly agreed that they had a pre-employment entrance health examination when newly employed, 35.7% disagreed that their employer periodically calls for a health examination monitoring or surveillance on their employees, 38.4% disagreed that Personal Protective Equipment (PPE) provided by management is adequate and appropriate, 34.8%  disagreed that their employers periodically sent the employees for training to update and upgrade their efficiency and effectiveness, 33.9% disagreed that there is a first aid box in their workplace, 25.9% strongly disagreed that there is a Health Safety and Environment (HSE) Policy that is duly signed by the Managing Director in their work station, 28.6%  strongly disagreed that implementation of the HSE policy is taken seriously by management, 32.1% agreed that the management is completely committed to the health and well-being of their workers, 33% disagreed that there is a very functional and active Occupational Health Safety System in their place of work. 

Respondents equally expressed divergent views on physiotherapy specific hazards in their work places. Whereas 50% agreed that their job involves a lot of lifting during patient care, 49.1% agreed that their job involves a lot of musculoskeletal maneuvers or manual therapy, 43.8% agreed that they suffer musculoskeletal symptoms during their work, 61.6% agreed that they are often tired at the end of the day’s job, 47.3% agreed that their job involves gymnasium exercise activities, 42% agreed that they spend many hours engaging in physical exercises with their patients, 48.2% agreed that they engage in private practice physiotherapy outside their routine hospital work, 42% agreed that their work surfaces in private practice physiotherapy settings are usually smooth and adequate, 59.8% agreed that they are experienced in the clinical skills of manual handling.

Half of the respondents disagreed on the influence of occupational hazards on job content (Table 3). While 42% disagreed that their job output is reduced as a result of occupational hazards, 40.2% disagreed that their motivation is dwindled as a result of occupational hazards, 48.2% disagreed that occupational hazards led to their frequent days off work, 50% disagreed that occupational hazards caused them to be assigned to a particular duty specification, 38.4% disagreed that occupational hazards led to their frequent musculoskeletal symptoms, 43.8% disagreed that occupational hazards led to their permanent injury or disability. However, 33% respondents agreed that they are often exposed to communicable diseases such as Tuberculosis, HIV and Hepatitis.

The study found significant association (p<0.05) between duration of time spent at work per day and level of precaution whereas no significant association was found between the level of influence of occupational hazard and level of precaution; between job content and level of precaution (Table 4) and between the level of precaution and each of year of qualification and highest educational attainment (Table 5). A significant association (p<0.05) was found between job content and each of duration of time a day and highest educational attainment (Table 6). However, no significant association was found between job content and each of years of qualification and year respondent started current job (Table 6).

Discussion

The study respondents involved more male physiotherapists than female. This is a reflection of the population from which the sample was drawn and is consistent with previous report of more male physiotherapists than females in Nigeria (Balogun et al. 2017; Odole et al. 2018). The study also found that majority of the respondents practiced orthopaedic, sport, and neurology physiotherapy. This finding of respondents practice is consistent with previous reports of professional practice patterns and area of specialization of physiotherapists in Nigeria (Oyeyemi and Oyeyemi, 2011). Despite the high prevalence of occupational hazards, limited knowledge was found among physiotherapists in Lagos, Nigeria. Only half of the study population were able to identify the hazardous working conditions. This finding of average knowledge of occupational health hazard in this study among physiotherapists in Lagos Nigeria may be adduced to the report of United States Department of Labour occupational health and safety administration (USDLOSHA) that the ability of workers to identify health hazard is more complex to that of identifying physical hazards in the work place (USDLOSHA, 2023). However, this finding is in contrast to previous reports among physiotherapists in Ghana and nurses in Nigeria (Aluko et al. 2016; Bello et al. 2021). Bello and colleagues reported that physiotherapists in Ghana had high knowledge of physical hazards and health hazards, while Aluko and colleagues reported high knowledge of health hazards among nurses and health professionals in Nigeria (Aluko et al. 2016; Bello et al. 2021). As an interesting evidence in support of the findings of this present study, Aluko et al (2016) reported that the high knowledge of health hazards observed among health professions is at variance with their practice.  Overall, this present study observed that physiotherapists did not adequately recognize the serious health and safety implications of occupational exposures as a reflection of their precautionary measures towards work place hazards. This finding is in agreement with previous reports of non-compliance by health care workers to standard health precautions and general lack of awareness about occupational safety (Osungbemiro et al. 2016). 

Also, the finding of this study revealed that only one third of respondents agreed to have undergone pre-employment training when newly employed, and one third respondents also disagreed to have been periodically examined by their employers on health examination surveillance. This highlights the need for management of various institutions to examine physiotherapists by carrying out both pre-employment assessment, regular screening and also to periodically call for examination of their employees. This is important to improve the standard of physiotherapy practice. Similarly, the Personal Protective Equipment provided by management is inadequate and not appropriate according to one third of the respondents. The gross non-adherence to occupational safety measures could be as a result of lack of awareness of the importance of essential equipment on prevention of occupational diseases (Senthil et al. 2015) Use of personal protective equipment is reported to reduce the risk of occupational hazards (Ndejjo et al., 2015). 

Furthermore, this study found that less than half of the respondents disagreed on influence of occupational hazards on their job content. Half of the respondents disagreed that occupational hazards caused them to be assigned to a particular duty specification. These findings of impact of occupational hazards on respondents’ job are unique to physiotherapists in Lagos as evidence in their self-report. Reports from literature showed that the effect of occupational hazards on job rotations among different professions has mixed reports (Padula et al., 2017). Padula et al., (2017) found that there is a positive correlation between job rotation and job satisfaction. Lutovska et al. (2021) posit and affirmed the regulations of occupational health and safety that “The employer must ensure that working conditions and all work equipment provided are suitable for the intended work and used only for the intended purpose”. Reviewing the tendency of developing occupational hazards among organizational workers following routine assessments with consequent fitting of workers into job contents based on the report from their routine assessment may help reduce the prevalence of occupational hazards.

Again, one third of the respondents agreed that they are often exposed to communicable diseases such as hepatitis and tuberculosis. Awodele et al., (2014) reported that 90% of their respondents have symptoms relating to occupational hazard.  Prevention of exposure to communicable diseases is important in ensuring a safe working environment for physiotherapists which in addition will complement healthcare system, patient’ safety and infection control efforts. Thus, it is important that physiotherapists are safe in patient care and health care delivery and should be aware of the practices that promote patient and workers safety. There was no significant association between year of qualification and level of precaution as all respondents who qualified between 1983 and 2015 reported low level of precaution. Same findings were obtained between highest educational attainment and level of precaution, level of influence of occupational hazard and level of precaution and also job content and level of precaution. While these findings corroborate the report of a previous study (Osungbemiro et al., 2016), it is in contrast to the report of another study (Aluko et al., 2016). Only between duration of time spent a day and level of precaution was significant association found. The level of precaution is an indication of level of compliance with the Occupational Health and Safety Management System (Aluko et al., 2016). Thus respondents with low level of precaution have low level of compliance with the Occupational Health and Safety Management System.

However, the lack of impact of age and gender on the influence of occupational hazards and level of precaution of participants are limitations of this study. Future studies should explore these knowledge gaps on awareness and level of precaution of physiotherapists to occupational hazards. 

Conclusion: Physiotherapists in Lagos State Nigeria are averagely aware of occupational health hazards in their work place. Low level of precaution for occupational hazards was observed among physiotherapists in this study regardless of year of qualification, highest educational qualification obtained and job contents. Prevention of exposure to communicable diseases is important in ensuring a safe working environment for physiotherapists which in addition will complement healthcare system, patient’ safety and infection control efforts. 

Thus, there is need for management of various institutions to holistically engage in health promotion on occupational health awareness and practice among physiotherapists. Occupational Health and Safety Management System is an integral part of workers’ management policy and therefore should be integrated in the practice of physiotherapists in Lagos State.
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Table 1: Socio-demographic Characteristics of Respondents

	Variables
	Frequency (n)
	Percentage (%)

	Age (Mean ± SD)
	(35.86 ± 8.157)
	

	Gender
Female

Male
	47

65
	42.0

58.0



	Tribe

Igbo

Yoruba

Others
	21

85

6
	18.5

75.9

5.4



	Area of Specialization
Burns and Trauma

Cardiopulmonary

Ergonomics

Medicine

Neurology

Neurology and Orthopaedics

Orthopaedics

Orthopaedics and Sport

Paediatrics

Public Health

Sports and Rehabilitation

Women’s Health

Not Indicated
	1

7

1

1

18

1

39

16

7

1

1

1

18
	0.9

6.3

0.9

0.9

16.1

0.9

34.9

14.3

6.3

0.9

0.9

0.9

16.



	Year Qualified as Physiotherapist

1-5

6-10

>10
	29

28

55
	25.9

25.0

49.1



	Nature of Job

Clinical Practice Physiotherapist

Academic Physiotherapist
	104

8
	92.9

17.1



	Duration on your Current Job

1-5

6-10

>10

No response
	36

31

28

17
	32.1

27.7

25.0

15.2

	Total
	112
	100.0


Table 2: Respondents Identification of Health Hazards

___________________________________________________________________________
Occupational Hazards                                                            SA    Agree   Disagree   SD     NI    Total

                                                                                                  (%)      (%)        (%)        (%)    (%)    (%)

___________________________________________________________________________________
Physical Health Hazards

The noise level in my workplace is relatively high                      7.1      24.1     44.6     21.4    2.7    100.0

Loss of hearing could result from exposure to loud noise          46.4      35.7       7.1       8.0    2.7    100.0

My job has to do with objects that have high temperature          22.3     47.3     12.5     11.6    6.3    100.0    

Extreme heat could cause muscle cramp                                     15.2     42.0     22.3       8.0   12.5   100.0

My work place shakes as a result of vibration                              4.5       8.0      26.8     49.1   11.6   100.0  

Vibration could disorder the spine and cause fatigue                  22.3    50.0      11.6       4.5   11.6   100.0 

My workplace is adequately lighted                                            25.9    56.3        6.3       8.0    3.6    100.0

Inadequate illumination could affect the eyes                     45.5    47.3        0.9       0.9    5.4    100.0   

Radiations could be emitted as I perform my job function         21.4    50.0       15.2      8.0    5.4    100.0

Radiation could cause cancer and premature skin aging            33.9    52.7         3.6       3.6    6.3    100.0

Mechanical/Ergonomic Health Hazards

I sometimes take an awkward posture while working                26.8    52.7        8.9        8.9    2.7    100.0           

I sometimes work at heights                                                        15.2   22.3       31.3      20.5   10.7  100.0  

When performing my job functions I stand for a long while      33.9   46.4       14.3        2.7    2.7   100.0

The work material at my duty post is obsolete                           19.6    26.8       29.5      17.9   5.4    100.0

I lift heavy objects manually                                                        8.0     28.6      29.5       24.1   9.8    100.0

I sit most times when I am on duty                                              7.1       8.9      53.6       27.7   2.7    100.0      

My work is repetitive and monotonous                                      11.6     36.6     35.7       13.4   2.7    100.0

Ergonomic hazards could cause deformity of one’s body         49.1     44.6       0.9         0.9   4.5     100.0

Mechanical hazards cause musculoskeletal problems               59.8     37.5       0.9         0.0   1.8     100.0

Psychosocial Health Hazards

My workload is very challenging                                              25.9     43.8       24.1       3.6    2.7    100.0    

I would like to be transferred to another unit/department           5.4     11.6       42.9      30.4   9.8    100.0

I work in isolation                                                                        5.4      5.4       46.4      38.4    4.5    100.0  

I am constantly talked down by my supervisor(s)                       2.7      9.8       37.5      39.3   10.7   100.0

I am faced with some kind of aggression/harassment at work    7.1      7.1       36.6      41.1     8.0   100.0

Psychosocial hazard cause hypertension, anxiety, boredom      42.0    43.8        5.4        4.5     4.5   100.0

Precautionary Measure

I had a pre-employment training                                                14.3    33.0      22.3      23.2     7.1   100.0

I had a pre-employment health examination                              35.7    32.1      17.9        8.9     5.4   100.0

My employer periodically calls for a health examination            7.1    24.1      35.7      25.0     8.0   100.0

Personal Protective Equipment is adequate and appropriate       8.0     16.1     38.4       29.5     8.0   100.0

My employer periodically sends employees for trainings           5.4     27.7     34.8       26.8     5.4   100.0  

There is a First Aid Box in my workplace                                   8.9    14.3      33.9       28.6    14.3  100.0

There is Health Safety and Environment (HSE) Policy               9.8    14.3      25.0       25.9   25.0   100.0

Implementation of the HSE Policy is taken seriously                  9.8    17.9      25.0       28.6   18.8  100.0

Management is committed to workers’ health and well-being    9.8    32.1      28.6       22.3     7.1   100.0

Occupational Health Safety System is active & functional         9.8      8.9      33.0       29.5    18.8  100.0 

Physiotherapy Specific Hazards

My work surfaces in clinic are smooth and adequate                 14.3    36.6     33.0       12.5     3.6   100.0

My job involves a lot of lifting during patient care                    20.5    50.0     18.8         8.0     2.7   100.0

My job involves musculoskeletal manouvres/Manual therapy   38.4   49.1       7.1          3.6    1.8    100.0

I suffer musculoskeletal symptoms during my work                  22.3    43.8      22.3        8.0     3.6   100.0

I am often tired at the end of the day’s job                                 24.1    61.6       7.1         4.5     2.7   100.0

My job involves gym exercise activities                                    23.2     47.3      17.9        7.1    4.5    100.0

I spend many hours in physical exercises with my patients       18.8    42.0       27.7        8.9    2.7   100.0

I engage in private practice outside my routine hospital work   22.3    48.2       16.1        6.3    7.1   100.0  

My work surfaces in private practice are smooth and adequate 13.4    42.0       17.0       13.4  14.3  100.0

I am experienced in the clinical skills of manual handling        28.6    59.8         7.1         0.0    4.5   100.0

____________________________________________________________________________

KEY: SA=Strongly Agree; SD=Strongly Disagree; NI=No Idea

Table 3: Respondents Response on Influence of Occupational Hazards

__________________________________________________________________________
Occupational Hazards                                                                    SA   Agree   Disagree   SD    NI   Total

                                                                                                        (%)    (%)       (%)        (%)    (%)   (%)

___________________________________________________________________________________

My job output is reduced as a result of occupational hazard         11.6   26.8      42.0       17.0   2.7  100.0   

My motivation is dwindled as a result of occupational hazards    11.6   30.4      40.2       12.5   5.4  100.0

Occupational hazard led to my frequent days off work                   6.3     9.8      48.2       27.7   8.0  100.0

Occupational hazard caused me duty specification                         3.6     4.5      50.0       33.0   8.9  100.0

Occupational hazard led to frequent musculoskeletal symptoms    9.8    26.8     38.4       18.8   6.3  100.0

Occupational hazard led to my permanent injury or disability        2.7     5.4      43.8       38.4   9.8  100.0

I am often exposed to communicable diseases                               22.3    33.0     24.1      15.2   5.4  100.0

____________________________________________________________________________KEY: SA=Strongly Agree; SD=Strongly Disagree; NI=No Idea
Table 4: Chi-square Analysis for Duration of Time Spent, Level of Influence of Occupational Hazard a Day, Job Content and Level of Precaution

Variables                                              Level of Precaution

                                                        Low n (%)          High n (%)       Total n (%)       X2       p

Duration of Time a Day

1-8                                             80(84.2)             15(15.8)                 95(100.0)          5.88     0.02

>8                                              10(58.8)               7(41.2)                   17(100.0)

LOI of Occupational Hazard

Low Influence                           54(48.2)             16(14.3)                70(62.5)            1.22     0.27

High Influence                          36(32.1)               6(5.4)                   42(37.5)

Job Content

Low                                           7(7.8)                  83(92.2)                90(100.0)          2.16    0.14

High                                         4(18.2)                  18(81.8)                22(100.0)

____________________________________________________________________________

*Significance set at p≤0.05. Key: n= frequency; %= percentage; X2 = Chi-square; p= p value; LOI=Level of Influence

Table 5: Chi-square Analysis for Year of Qualification, Highest Educational Attainment, and Level of Precaution

Variables                                  Level of Precaution

                                            Low n (%)              High n (%)           Total n (%)           X2         p

Year of Qualification

1-5                                       23(79.3)                   6(20.7)                 29(100.0)            0.15     0.93

6-10                                     22(78.6)                   6(21.4)                  28(100.0)

>10                                      49(81.8)                  10(18.2)                 55(100.0)

Highest Educational Attainment

B.PT                                 54(79.5)                   14(20.5)                 68(100.0)           10.34     0.07

DPT                                   0(0.0)                        1(100.0)                 1(100.0)

MSc                                  31(81.6)                    7(18.4)                   38(100)

PhD                                   5(100.0)                    0(100.0)                  5(100.0)

____________________________________________________________________________

*Significance set at p≤0.05. Key: n= frequency; %= percentage; X2 = Chi-square; p= p value
Table 6: Chi-square Analysis for Duration of Time a Day, Year of Qualification, Highest Educational Attainment, Year Respondent Started Current Job, and Job Content
Variables                                           Job Content

                                            Low n (%)              High n (%)            Total n (%)          X2       p

Duration of Time a Day

1-8                                         6(6.4)                   89(93.7)                 95(100.0)          8.68     0.00

>8                                        5(29.4)                   12(70.6)                   17(100.0)

Year of Qualification

1-5                                        3(10.3)                   26(89.7)               29(100.0)           0.067     0.97

6-10                                      3(11.1                    25(89.3)               28(100.0)

>10                                       5(9.1)                      50(90.9)              5(100.0)

Highest Educational Attainment

B.PT                                   4(4.8)                     63(95.2)                 67(100.0)           11.82     0.04

DPT                                   1(100.0)                    0(0.0)                   1(100.0)

M.Sc                                  5(13.2)                   33(86.8)                   38(100)

PhD                                   1(20.0)                    4(80.0)                    5(100.0)

Year Respondent Started Current Job

1-5                                       4(11.1)                   32(88.9)                36(100.0)           0.54     0.76

6-10                                    4(12.9)                    27(87.1)                31(100.0)

>10                                     2(7.1)                      26(92.9)                28(100.0)

____________________________________________________________________________

*Significance set at p≤0.05. Key: n= frequency; %= percentage; X2 = Chi-square; p= p value
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                                                                  ABSTRACT
The correct adoption of proper ergonomic position reduces the risk of injury by adapting workstations to fit individuals. However, there is dearth of adequate data on work settings of most Nigerian workers despite the increasing usage of computers and reports of high prevalence of work related musculoskeletal disorders. This study aimed at evaluating and investigating opinion on workstation ergonomics. It also determined the prevalence of pain at neck and low back of computer users among non-academic workers in a Nigeria university community. Furthermore, it determined the relationship among ergonomic parameters and spinal pain intensity. 

Two hundred non-academic staff of a Nigeria university institution were recruited for the cross-sectional survey study using purposive sampling technique. Data on chair ergonomic parameters, sitting time, and pain intensity were obtained using the modified versions of the Boston University Computer Health Survey and Office ergonomics questionnaires and a 10-point pain rating scale respectively. The data obtained were analyzed using descriptive statistics, percentage, Pearson’s and Spearman rho correlation co-efficiencies.

The prevalence of low back pain was 66.0% while that of neck pain was 54.5%. Neck and low back pain were found to be more prevalent in females (57% and 70% respectively) than in males (52% and 63% respectively). The mean pain intensity experienced at the neck and low back were 2.88 (SD = 3.01) and 4.73 (SD = 3.44) on a 10-point pain rating scale. Most of the non-academic staff (71.5%) used to sit for between 30 minutes and 3 hours without getting out of the chair for a break. Over a typical week, 114 respondents (57%) were found to spend 1 – 4 hour per day using the computer for work. Majority of respondents (112) usually stand or walk to take a break from their seat for 30 minutes. The result showed that 133 (66.5%) opined that the seat and table heights were appropriate for use in the workstations, 130 (65%) reported that the height, seat and back of their chair could not be adjusted. The mean seat height (33.09 ± 5.90cm), seat back and arm angles (95.38 ± 8.74 and 106.05 ± 9.16 degrees respectively) were outside the considered normal ranges. There was significant relationship between keyboard height and intensity of pain experienced at the low back (r = 0.15, p = 0.04). There was also significant relationship between duration of sitting without getting out of chair for a break and intensity of pain experienced at the neck (r = 0.15, p = 0.04) and number of hours of using the computer for work or recreation (r = 0.39, p = 0.001).

It was concluded that most of the workers in the university community have positive opinions about the workstations and surfaces despite the high prevalence of musculoskeletal pains observed among non-academic computer users. It was also concluded that pain intensity had significant relationship with durations of sitting and usage of computers. Furthermore, the seat height, seat back and arm angles were not within normal ranges.  
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Introduction
E

rgonomics is a multidisciplinary field that focuses on the study of the physical, cognitive, and organizational aspects of work environments, tools, and tasks to improve human performance and well-being (Boatca and Cirjaliu, 2015; Scafà et al., 2019). Ergonomists use scientific methods and data to design work systems, products, and processes that minimize the risk of injury or discomfort and enhance productivity, comfort, and satisfaction (Guimarães et al., 2015; Purnomo et al., 2017). According to Rudakewtch et al. (2006), ergonomic intervention reduces the prevalence of musculoskeletal symptoms by an average of 40%, and (Richardson et al., 2017) reported that the design of a workstation can have a significant impact on physical health by improving one's posture.

Posture refers to the position and alignment of the body or its parts in relation to each other and to the surrounding environment (Franklin, 2022). It provides the basis for movement, which is determined by the activity of the muscles and the distribution of weight and mass in the body (Adolph and Franchak, 2016). The posture adopted should require a minimum expenditure of energy and minimal stress and strain for maximum efficiency of the body (Adegoke et al., 2019). The types of posture that can be assumed include standing, sitting, kneeling, lying, and hanging, which are the fundamental starting positions (Mujalin, 2013).

As regards sitting, Mbada et al., (2016) identified three basic types of sitting posture based on the body parts used for support. These are the ischial (anterior), ischiofemoral (middle), and sacroischial (posterior) supports for sitting posture. One of the most common causes of musculoskeletal discomfort in the upper body is poor sitting posture. Poor sitting posture can lead to increased stress and strain on the muscles, tendons, and ligaments in the upper body, which can result in pain and discomfort over time (Madhan, 2015).  Work-related musculoskeletal dysfunctions (MSD) as a result of prolonged poor sitting posture account for 51% of reported occupational illnesses in the United States (RGUHS, 2009). It is work-related musculoskeletal dysfunction (MSD) because the musculoskeletal complaints may have been induced by work and also worsen during working hours and days (Belinda, 2015). When work-related musculoskeletal dysfunctions are left untreated, these complaints can turn into chronic pain and have devastating impacts on the quality of life and a decrease in work productivity (Belinda, 2015).

Office workers, because of their long sitting posture, are exposed to a number of work-related musculoskeletal dysfunction risk factors (Rahman et al., 2017). Extensive studies have been conducted regarding the association between long sitting posture and work-related musculoskeletal dysfunctions in developed nations around the world (Das et al., 2018), but there still appears to be a paucity of knowledge in this field in Nigeria. It appears that most previous studies in Nigeria on sitting time and musculoskeletal pain focused primarily on low back pain. The ergonomic parameters were also limited to seat height, monitor height, keyboard height, seat back angle, and arm angle, with little emphasis on seat width, seat length, back rest length, and back rest width, as recommended by the Business and Institutional Furniture Manufacturers Association (BIFMA) and Allsteel guidelines as reported by (Openshaw and Erin , 2006). Therefore, the primary aims of this study were to evaluate workstation ergonomic parameters and work related musculoskeletal dysfunction (pain) at the neck and low back of computer users among non-academic workers at Obafemi Awolowo University, Ile Ife, Osun State, Nigeria

Materials and Methods

Two hundred non-academic staff participated in the study. The participants included administrators, clerks, accountants, secretaries and assistant secretaries using computer at Obafemi Awolowo University, Ile-ife, Osun State, Nigeria.

Inclusion and Exclusion Criteria

The major inclusion criteria were that the office workers must have official tables and chairs with a desktop computer, and must have been working for at least 1 year. Excluded from the study were academic staff and office workers who are strictly runners. Also excluded are staffs with primary vertebral anomaly and other previous injuries that could cause neck and back pain.

Instrument 

The questionnaire used for this study was a modified Boston University Computer Health Survey questionnaire and Office ergonomics Questionnaire to extract information from required staff on ergonomic workstations. It was a researcher – administered questionnaire, consisting of five domains.

Section A sought information from participants about their age, sex, weight, and height.

Section B assessed the ergonomic workstation.

Section C sought information on the administrators’ sitting time.

Section D sought information on the opinion of administrators on ergonomic workstations.

Section E asked questions on participants’ experience of pain from their workstations.

Prior to main data collection, a pilot study was conducted to assess the content validity of the modified questionnaire. Five physiotherapists were asked to complete the questionnaire in order to determine the clarity and correctness of the questions. Changes were then made to the questions design, content and intent based on the responses. 

The tape measure was used to measure the distance between the monitor and the floor, height of the chair relative to the floor and other ergonomic parameters. The goniometer was used to measure the angle of the seat back and arm while bathroom weighing scale and height meter were used to measure the weight and height respectively. A 10-point pain rating scale was used to rate the pain.

Sampling technique

The minimum sample size was determined to be 173 using the sample size equation of Pourhoseinghoti (2013). However, 200 participants were selected using purposive sampling technique to permit attrition which may arise from inconsistent filling of questionnaires by some respondents but eventually, all the questionnaires were fit for data analyses.

Research design

The design of this study was a cross-sectional survey.

Procedure

The approval of the Research and ethics committee of the Institute of Public Health, Obafemi Awolowo University, Ile-Ife was sought for this study. The purpose and procedures of the research work were explained to each of the participants before they took part in the research and their consent was also sought. The ages, socio-demographic, data, marital status and occupational status were documented for each participant. At the computer workstation or office, the following were measured using the procedures of Johnson et al, (2008), Jackson (1999) and Allsteel et al, (2006). 

Monitor height: This was measured as distance from the floor to the edge of the monitor using the tape measure. 

Keyboard height: This was measured as distance from the floor to the keyboard tray using the tape measure.

Seat Height: This was measured as distance from the floor to the top seat surface using the tape measure.

Seat Back angle: This was measured as the angle between the horizontal and vertical bars of the chair using the goniometer. 

Arm angle: This was measured as the angle of the elbow joint while working on the computer using the goniometer. 

Back rest length was measured from the upper edge of the back rest to the lower edge vertically.

Back rest width was measured from one edge of the back rest to the other edge, horizontally.

Seat length was also measured from the back edge of the seat to the front edge

Seat width: was measured from one side edge of the chair to the other outermost edge 

Data Analyses

The data were analyzed using descriptive statistics of mean and standard deviation, range, percentage and frequency distribution. Inferential statistics of Pearson’s product moment correlation and spearman rho correlations were used to determine the relationship between pain intensity and seat height, keyboard height, monitor height, seat back angle, arm angle, seat width, seat length, back rest length and back rest width. Data analysis was carried out using statistical package for social sciences software (SPSS version 23 Inc., Chicago, IL, USA). 

Results

The respondents were 104 males (52.0%) and 96 females (48.0%). The majority of the respondents were between the ages of 51-60 (38.5%) and the least between the ages of 20-30 (5%). Those who have spent four (4) years at current job formed the bulk of the sampled population (9.5%). The mean Body weight for the non-academic staff was found to be 71.87 ± 3.2 kg, the mean height was approximately 1.66 ± 0.6m and the mean Body Mass Index (BMI) was 26.23 ± 6.4 kg/m². Table 1 shows the full socio-demographic characteristic of the respondents, and Table 2 provides the results of the occupation and work settings.

One hundred and nine (54.5%) respondents have experienced neck pain while 132 (66%) reported that they usually experienced back pain during or after working hours (Table 3). The prevalence of neck pain found for male was 52 (50%) while that of female was 57 (59.4%). Similarly, the prevalence of low back pain for male and female were 65 (60.6%) and 70 (72.9%) respectively (Table 3). On a 10-point pain rating scale, the mean pain intensity at the neck was found to be 2.88 (SD = 3.01) while at the back it was 4.73 (SD = 3.44) (Table 4). The median value for the duration of onset of pain was 8 months. There were significant differences in the mean pain intensities experienced by male and female at the neck and low back (Table 4). 

The mean values of the chair ergonomic parameters are presented in Table 5. It was found that 143 respondents (71.5%) used to sit for between 30 minutes and 3 hours without getting out of the chair for a break while 57 (28.5%) sat for 4 - 8 hours. Over a typical week, 114 respondents (57%) were found to spend 1 – 4 hour per day using the computer for work and 21 (10.5%) were not. Majority of respondents (112) usually stand or walk to take a break from their seat for 30 minutes (Table 6). The result showed that 133 (66.5%) opined that the seat and table heights were appropriate for use in the workstations, 130 (65%) reported that the height, seat and back of their chair could not be adjusted. Other opinions are in table 7 and 8.

The result of the Pearson’s product moment correlation showed that there was significant relationship between keyboard height and intensity of pain experienced at the low back (r = 0.15, p = 0.04), (Table 9). There was also significant relationship between duration of sitting without getting out of chair for a break and intensity of pain experienced at the neck (r = 0.15, p = 0.04). There was also significant relationship between number of hours of using the computer for work or recreation and duration of sitting without getting out of chair for a break (r = 0.39, p = 0.001), (Table 10). Similarly, there was significant relationship between the number of respondents who opined that seat and table heights were appropriate for use at workstation and pain intensity experienced at the back (r = 0.26, p = 0.001). 

Discussion

There has been an increase in long term usage of computers by non-academic staff in various departments of the university system, and this is seen to pose a major health risk to workers in terms of developing musculoskeletal symptoms (Borhany et al., 2018). Back pain and other musculoskeletal pain have been observed to be common among computer users in Nigeria (Adedoyin et al., 2005; Ayanniyi et al., 2010). The increased prevalence has also been linked to factors such as poor workstation design, duration of daily keyboard and mouse usage, and assumed posture during computer work.

 It is essential to ensure that office furniture and equipment meet the recommended ergonomic guidelines to reduce the risk of injury and increase comfort. The findings of this study suggest that the current ergonomic parameters of office furniture may not be adequate to prevent Musculoskeletal Disorders (MSDs) among office workers. The results also indicated that the ergonomic parameters of furniture in the office setting need improvement to meet the BIFMA and Allsteel guidelines, as reported by (Openshaw and Erin, 2006).  The mean keyboard height was slightly higher than the BIFMA guidelines. Typing on a keyboard that is too high can result in shoulder elevation, which can lead to shoulder and neck pain as well as headaches. Likewise, when the keyboard is too high, the wrist can also be hyperextended, leading to wrist pain and carpal tunnel syndrome. The backrest length and width are higher than the BIFMA guideline but lower than the Allsteel guideline, which means it is between the range of the gold standard. The seat length was within the Allsteel guideline as well, but greater than the BIFMA guideline, which is acceptable. The seat width was within the Allsteel guideline but higher than the BIFMA guideline, which is also acceptable. Further, in contrast to the typical range of 38 cm to 45 cm, as described by Cho et al. (2014), the mean seat height (33.09cm) measured at the workstation of the non-academic computer users in the current study was lower. When the seat is too low, as observed in the current study, the knees are positioned higher than the hips, which can cause pressure on the lower back and restrict blood flow to the legs. The above might be responsible for the significantly high low back pain observed among the participants.

In the current study, although not statistically significant, the prevalence of low back and neck pain was higher among the females compared to the males. This outcome supported earlier findings that MSDs are more prevalent in women than in men (Ståhl et al., 2004).  Furthermore, 54.5% of university non-academic staff members in this study reported neck pain, while 66% reported low back pain. These prevalence values are lower than those reported by Adedoyin et al., (2005), which found a prevalence of 78% for low back pain and 67% for neck pain. This showed that the current study participants reported experiencing less severe neck pain compared to the low back pain. The finding is consistent with the report by Yavuz Ucar, (2012) that the low back is the most common region for musculoskeletal pain, followed by the neck. The above can be attributed to the fact that neck pain is typically milder, whereas low back pain can result from more severe conditions, leading to intense and debilitating pain.  Neck pain can be caused by tilting the head forward while looking at a low-lying monitor, leading to various issues, as stated by Dubey et al., (2019), ranging from brief discomfort to mild muscular strains that cause mild discomfort rather than severe pain. However, in contrast, low back pain can be caused by more severe and persistent conditions such as herniated discs, spinal stenosis, or degenerative disc disease (Khan et al., 2017). Also, the reported high prevalence of low back pain may be attributed to the increased lumbar curvature while sitting for a prolonged period of time, which puts more stress on the lumbar musculature (Norton et al., 2004). However, the study found that the intensity of low back pain was lower than what was reported by Johnson et al., (2009). This difference in intensity could be due to the positive opinions expressed by non-academic staff about their workstations and surfaces. Unlike in Johnson et al., (2009), where only a few participants believed that their pain was caused by poor office workstations and surfaces.

On sitting time at workstations, a larger proportion (71.5%) of the non-academic staff sit continuously for between 30 minutes and 3 hours without getting out of the chair for a break, and in a typical week, more than half were observed to spend 1–4 hours per day using the computer for work.  Office work typically involves keyboarding while looking at visual display units, often in a seated position. Technological advancements have made life and work more sedentary, resulting in long hours of sitting. The findings from this study supported the report of a high prevalence of low back musculoskeletal disorders among office users in recent years. Evidence also suggests that the availability and use of computer technology in universities promote prolonged sitting(Village et al., 2006; Lin et al., 2015; Cowgill et al., 2020). This calls for concern as research has shown that prolonged sitting, even among individuals who exercise regularly, is detrimental to health, as noted by Dunstan et al., (2021). During prolonged sitting, there is a continuous static load on the back muscles; ligaments and muscles of the back are shortened, and with time, fatigue sets in, resulting in back pain (Howarth et al., 2009; Bae et al., 2017). This negative effect can also impact the nutrition of the intervertebral disc, especially if the workplace is not ergonomically designed for the worker. Research has also found that disc aging can be facilitated by excessive mechanical loading of the lumbar spine seen in prolonged sitting, which can also increase the risk of disc herniation (Wilder et al., 1988; Zielinska et al., 2021). Disc herniation in an aged lumber disk can cause sciatic pain, which is characterized by radiating pain that extends below the knee in one or both legs (Bendszus et al., 2003). Therefore, sitting is not an entirely relaxed position for humans; the natural curvatures of the spine are challenged in this position more than in any other posture (Drzaƚ-Grabiec et al., 2016). 

 Adeodu et al., (2014) recommended that workstations should be designed according to the anthropometric measurements of the users. In addition, Rodrigues et al., (2017) suggested that if the computer workstation and the anthropometrics of the worker are not compatible, it may result in awkward posture that put pressure on the musculoskeletal system, increasing the likelihood of developing musculoskeletal disorders, as also noted by Adeodu et al., (2014). To promote the flow of fluid and nutrition to the discs, it is recommended that individuals frequently change their positions, stand up, and take breaks from their desks (Wilke et al., 1999). In the current study, there was a significant relationship between keyboard height and low back pain intensity, which emphasizes the need for proper keyboard placement to avoid low back pain. However, the keyboard height for this study was found not to be too far from the normal range, but as a result of the seat height being less than the standard values, the keyboard height tends to be high for non-academic staff. (Krechman, 2015). Krechman, (2015) further stated that consistent neuromuscular strain due to an nonadjustable workspace can result in musculoskeletal disorders and lead to a decrease in work productivity and an increase in employee absenteeism. The most cost effective solution may involve providing adjustable chairs and desks to ensure that workers can adjust their workstation to fit their body dimensions, particularly for non-academic staff who spend long hours sitting at a desk.  The above recommendation is important because almost 65% of the participants in the current study claimed to have non-adjustable seats and tables. Furthermore, Jeong et al., (2001) recommended that workstations be made adjustable for height and that chairs be equipped with seat pan height control, enough sitting surface for depth and width, adjustable backrest height, and angle control. 

The median duration from the onset of pain was 8 months. This implied that most non-academic staff in this study were experiencing mild to moderate chronic spinal pain. The findings of this study, also showed significant clinical implications for individuals who experience neck pain and spend prolonged periods sitting in a chair. The observed weak negative relationship between pain intensity at the neck and taking breaks to walk suggests that individuals who take more breaks to walk experience less neck pain. Conversely, a weak positive correlation between pain intensity at the neck and sitting without getting out of the chair for a break was observed among the participants. Previous reports have reported a relationship between sitting posture, sitting time, and neck pain (Hallman et al., 2016; Kallings et al., 2021). One reason is that prolonged static loading of the neck muscles during sitting induces biomechanical strain that leads to neck pain (Lascurain-Aguirrebeña et al., 2018). Likewise, a non-compliant ergonomic workstation for computer usage predisposes users to repetitive and cumulative traumatic injury during prolonged sitting. These findings highlight the importance of taking intermittent breaks from prolonged sitting to reduce the risk of developing or exacerbating neck pain. However, low back pain intensity has no significant relationship with sitting in the chair without getting up for a break, the number of hours of computer usage per day, or walking to take a break in the current study. A significant positive correlation between pain intensity at the low back and pain intensity at the neck was also observed. This suggests that individuals who experience greater pain intensity at the neck are also more likely to experience greater pain intensity at the low back.

The implication of this study is high as it highlights some deficiencies in some ergonomic workstation parameters and this might be the cause of high prevalence of neck and low back pain. Employers of staffs should know the importance of office furniture and equipment by meeting recommended ergonomic guidelines in order to reduce the risk of musculoskeletal disorders. Also, in order to prevent musculoskeletal pain, office workers should take breaks and engage in physical activity during working hours. 

Conclusion:
In conclusion, most of the workers have positive opinions about the workstations and surfaces despite the high prevalence of musculoskeletal pains observed among non-academic computer users in the university community. It was also concluded that pain intensity had significant relationship with durations of sitting and usage of computers. Furthermore, the seat height, seat back and arm angles were not within normal ranges.  
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Table 1: Socio-demographic parameters of the respondents

	
	Frequency (n)
	Percentage (%)

	Age (years)
	
	

	20-30
	10
	5.0

	31-40
	41
	20.5

	41-50
	60
	30.0

	51-60
	77
	38.5

	Above 60
	12
	6.0

	
	
	

	Gender
	
	

	Female
	96
	48.0

	Male
	104
	52.0

	
	
	

	Marital Status
	
	

	Single
	13
	6.5

	Married
	181
	90.5

	Divorced
	1
	.5

	Widowed
	5
	2.5


Table 2: Occupation and Work settings



	
	Frequency (n)
	Percentage (%)

	Rank/Positions
	
	

	Registrar
	3
	1.5

	Secretary
	24
	12.0

	Assistant Secretary
	25
	12.5

	Auditor
	34
	17.0

	Accountant
	27
	13.5

	Clerk
	41
	20.5

	
	
	

	Others (Administrative staff)
	46
	23.0

	 Work settings
	
	

	Office based
	161
	80.5

	Shuttle between offices
	39
	19.5

	
	
	


Table 3: Prevalence of Neck and Low Back Pain
	Variables
	
	Frequency
	Percentage (%)

	Site of pain
                Neck
	Yes

No
	109

91
	54.5

45.5

	                 Back
	Yes

No
	132

68
	66.0

34.0

	
	
	
	

	Prevalence

	       Neck Pain
	
	
	

	                  Male (n = 104)
	Yes

No
	52

52
	50.0

50.0

	                   Female (n = 96)
	Yes

No
	57

39
	59.4

40.6

	      Low Back Pain
	
	
	

	                     Male (n = 104)
	Yes

No
	63

41
	60.6

39.4

	                     Female (n = 96)
	Yes

No
	70

26
	72.9

27.1


Table 4: Comparison of Pain experienced by Male and Female Respondents

	
	
	
	

	Pain sites
	Mean Pain 
	SD
	t-value
	p-value

	Neck                                    Male

                                            Female
	2.51

3.27
	2.76

3.20
	1.80
	0.07

	Low back                           Male

                                            Female
	4.59

4.89
	3.48

3.40
	0.61
	0.50


Table 5: Ergonomic Parameters at Work stations

	


Ergonomics (cm)         Minimum           Maximum             Mean                     SD
	Monitor Height
	77
	128
	99.13
	11.44

	Keyboard Height
	67
	81
	76.40
	2.30

	Seat Height 
	23
	49
	33.09
	5.90

	Seat Back Angle (degrees)
	65
	135
	95.38
	8.74

	Arm Angle
	80
	140
	106.05
	9.16

	Back Rest Length
	16
	80
	47.40
	17.93

	Back Rest Width
	33
	68
	46.64
	4.87

	Seat length
	26
	70
	48.20
	6.28

	Seat width
	35
	61
	47.84
	4.40


Table 6: Sitting Time at Work stations of Respondents 
	Variables
	Duration
	f 
	%

	Sitting without getting out of chair for a break 
	30min– 3hrs
	143
	71.5

	
	4 – 8 hours
	57
	28.5

	Hours per day using computer for work (N = 179)
	1 – 4 hours
	114
	57.0

	
	5 - 8 hours
	65
	32.5

	
	*Missing data
	2
	10.5

	Duration of break (stand or take a walk)
	Never
	1
	0.5

	
	30 minutes
	112
	56.0

	
	1 hour
	52
	26.0

	
	2 hours
	23
	11.5

	
	3 hours
	12
	6.0


*21 participants did not indicate the duration of using computers

Table 7: Opinion of Respondents on ergonomic parameters at work stations
	Variables
	
	Frequency
	 (%)

	Appropriate workstation
	Yes
	133
	66.5

	
	No
	67
	33.5

	Adjustable seat height and back
	Yes
	70
	35.0

	
	No
	130
	65.0

	Feet fully supported by floor
	Yes
	165
	82.5

	
	No
	35
	17.5

	Sit without pressure on back of knee
	Yes
	124
	62.0

	
	No
	76
	38.0

	Chair support Low back
	Yes
	106
	53.0

	
	NO
	94
	47.0

	Forearm rested on any support
	Yes
	122
	61.0

	
	No
	78
	39.0


	Table 8: Opinion on Arm Rests and Work Surfaces
	
	

	Variables
	
	Frequency
	Percentage (%)

	Arm Rests
Arm Rests supports forearm without hunching
	Yes

No
	108

92
	54.0

46.0


	Padded arm rest
	Yes

No
	78

112
	39.0

61.0

	Armrest height adjustable
	Yes

No
	33

167
	16.5

83.5

	Work Surfaces



	Adequate space for knee & Leg
	Yes

No
	162

38
	81.0

19.0

	Monitor positioned directly
	Yes

No


	132

49


	72.9

27.1

	Monitor position at Arm’s length
	Yes

No


	120

61


	66.3

33.7

	Monitor Screen too bright
	Yes

No


	63

118


	34.8

65.2

	Monitor height slightly below eye level
	Yes

No


	81

101


	44.5

55.5

	Wrist straight & Upper arms relaxed
	Yes

No
	129

71
	64.5

35.5

	Work surface at elbow height when seated
	Yes

No
	124

76
	62.0

38.0


Table 9: Relationship among BMI, Pain Intensity at the Neck and Low Back and Chair Ergonomic Parameters
	
	Weight
	Height
	BMI
	Monitor
	Keyboard
	Seat
	Angle
	Arm
	Rest
	Width
	Seat length
	Seat width
	NPI
	LBPI

	NPI
	(r)
	0.05
	-0.00
	0.05
	-0.02
	0.07
	-0.00
	-0.04
	0.06
	-0.01
	0.03
	0.05
	0.05
	

	
	(p)
	0.48
	0.99
	0.46
	0.80
	0.30
	0.99
	0.57
	0.44
	0.88
	0.73
	0.46
	0.46
	

	LBPI
	(r)
	0.05
	0.13
	-0.02
	0.01
	0.15*
	-0.05
	-0.06
	0.09
	-0.01
	0.02
	-0.04
	-.028
	0.51**
	

	
	(p)
	0.47
	0.06
	0.80
	0.89
	0.04
	0.53
	0.40
	0.28
	0.90
	0.78
	0.58
	0.70
	0.00
	


*correlation is significant at p = 0.05      **correlation is significant at p = 0.01

KEYs

BMI – Body mass index; Monitor – Monitor Height; Keyboard – Keyboard Height; Seat – Seat Height; Angle – Back rest Angle; Arm – Arm Angle

Rest – Seat back Length; Width – Seat back Width, NPI – neck pain intensity, LBPI – low back pain intensity

Table 10: Relationship among sitting time, duration of walking during break and pain intensity





	
	
	
	
	
	
	

	
	
	Break
	Hours
	     Walk
	NPI
	LBPI

	Hours
	(r)
	0.39**
	

	
	(p)
	0.00
	.

	Walk
	(r)
	-0.02
	-0.05
	

	
	(p)
	0.78
	0.55
	.

	NPI
	(r)
	-0.15*
	0.04
	-0.16*
	

	
	(p)
	0.04
	0.64
	0.03
	.

	LBPI
	(r)
	0.07
	-0.03
	-0.04
	0.51**
	

	
	(p)
	0.32
	0.74
	0.58
	0.00
	.


* Indicates significant difference at p = 0.05

**Indicates significant difference at p = 0.01

Key:    Break – Sitting without getting out of chair for a break


Hours – Hours of usage of computer per day


Walk – Walk to take a break


NPI – Pain intensity at neck.


LBPI – Pain intensity at low back.
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ABSTRACT

Background: Bankers are exposed to long hours of monotonous work, often maintaining uncomfortable postures, which necessitates good ergonomic knowledge and practices to prevent development of work-related musculoskeletal disorders (WRMSDs). 

Objective: To determine the level of knowledge, attitude, and practice of workplace ergonomics among Bankers in Benin City.
Methods: This cross-sectional survey included 106 (56.6% female) conveniently recruited bankers in Benin City. A structured self-administered questionnaire was used to assess their level of knowledge, attitude and practice of workplace ergonomics and the Quick-Dash questionnaire was used to assess physical function and the symptoms of musculoskeletal disorders MSDs of the upper limb.

Results: Findings showed that the majority (71.7%) of the respondents had poor knowledge, 53.8% had negative attitude and 73.6% had poor practice of workplace ergonomics. There was significant association between practice of workplace ergonomics and age (ρ = 0.001) and the practice of workplace ergonomics and nature of work (ρ = 0.028). There was also significant association between knowledge of workplace ergonomics and physical function (ρ = <0.001), work function (ρ = 0.023) and between the practice of ergonomics and physical function (ρ = <0.001).

Conclusion: There was poor level of knowledge, practice, and negative attitudes towards workplace ergonomics among bankers in Benin City. The level of knowledge and practice of workplace ergonomics showed significant association with the occurrence of musculoskeletal disorders, which makes it necessary for programs and campaigns targeting efforts on improving ergonomic outcomes in this population of bankers.
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Introduction

B

anks play an important role as the financial life wire of a nation with attendant consequences on the economic growths of nations (Ashraf and Howlander, 2005; Rose and Hudgins, 2005; Abu, 2016). Over the last three decades, banks have experienced an increase in workload, which have even worsened following many social and economic crises like the COVID-19 pandemic and economic depression in Nigeria that led to lowered employment rate and introduction of computers to ease their work processes (Giorgi et al., 2017; Gozi and Felicia, 2019). Most of the activities of bankers are monotonous with many repetitive motion, mechanical stress, static loading, and uncomfortable posture that puts them at risk of developing musculoskeletal disorders (Jasper et al., 2020). Bankers spend a considerable amount of time in sitting position with their eyes glued to the computer and for this reason using furniture that fits the bankers is very important as prolonged poor sitting posture can lead to work-related musculoskeletal disorders (WRMSDs) (European Agency for Safety and Health, 2007; Akrouf, 2010). 

Workrelated Musculoskeletal disorders (WRMSDs) are the most common occupational health problems and the second most prevalent cause of disability in the world with low back pain being the most common condition (Akrouf et al., 2010; Storheim and Zwart, 2014). Work-related MSDs is a problem in many African countries with the prevalence ranging from 15% to 93.6% (Wanyonyi et al., 2015). In a study by Etana et al. (2021), the prevalence of WRMSDs between bank staff in Southwest Ethiopia was 73.1% and the most affected body parts were lower back (54%), neck (45.4%), upper back (42.7%), and shoulder (37.9%). Stanley (2014) showed a 71.68% prevalence of WRMSDs among bank workers in Nigeria, which is similar to earlier studies among bank workers that have shown a prevalence ranging between 80% and 83.5% (Akrouf et al., 2010; Abledu and Abledu, 2012). Lack of knowledge and poor adherence to ergonomics and safety practices are leading causes of WRMSDs (Oladeinde et al., 2015). A similar study conducted in Maiduguri, Nigeria on the prevalence and patterns of work-related musculoskeletal disorders among bankers showed that bankers between the ages of 20-29 years had the highest prevalence of WRMSDs accounting for about 87% while those in their 40’s and above had the least of 37.50%, the result was attributed to lesser professional knowledge, skills and experience and the increased workload among younger bankers (Maduagwu et al., 2015). There is need for an update in findings to understand how recent economic and technological changes have affected the ergonomic working environments of bankers in Nigeria.

Ergonomics is the scientific discipline concerned with the understanding of interactions among humans and other elements of a system, and the profession that applies theory, principles, data and methods to design in order to optimize human well-being and overall system performance (International Ergonomics Association, 2000). It involves modifying the work environment, tasks and equipment to meet the physical abilities of the employees (Ismaila, 2010) with the purpose of guaranteeing a work environment that provide workers with comfort, safety, and health, as well as productivity and efficiency (Zalinda et al., 2009). Ergonomics also utilizes educational tools, behaviour modifications, stretches and exercises to limit muscle tension, promote blood flow and nutrient circulation as these physiological processes are neglected during the work, due to exclusive focus on productivity and to prevent development of MSDs (Abu, 2016). Studies have shown that work-related musculoskeletal disorders may occur because of poor working environment or workplace designs (Farioli et al., 2014; Shettar and Sherkhane, 2017; Vinothini at al., 2018). The common problems of small-scale firms and larger corporations in developing countries like Nigeria include unorganized or improper workplace design, mismatch between workers’ abilities and higher job demands, ill-structured jobs, unconducive working environment, poor human–machine system design, poor working postures as well as inappropriate management programs (Rakhshaan et al., 2012; Mohammadi et al., 2018). 

The solution to these work-related WRMSDs starts with having a good knowledge and right attitude towards workplace ergonomics (Shettar and Sherkhane, 2017). However, existing studies have only focused on the knowledge, attitude, and practice of workplace ergonomics among other occupational groups such as biomedical scientists (Nasar et al., 2020), manufacturers (Zalinda et al., 2009), and computer users (Rahkshaan et al., 2012). Research has also been done to determine the knowledge of ergonomics among medical laboratory scientists in Nigeria (Oladeinde et al., 2015). The findings of these studies demonstrated the need to design and target ergonomic training programs to scale up the knowledge and practices of these groups. Similar to the above occupational groups, bankers engage in repetitive movements for prolonged hours, which make it necessary for them to have adequate knowledge of ergonomics. Yet there is a dearth of studies on the knowledge and practice of workplace ergonomics among them. This study was therefore conducted to fill in the gap in literature on the knowledge, attitude, and practice of workplace ergonomics among bankers in randomly selected banks in Benin City, Edo state, Nigeria.
Methods

Study design and Participants

This cross-sectional survey included 106 (56.6% female) active bankers in Benin City. A multi-stage sampling technique was utilized by randomly selecting six of the bank facilities within Benin City by using a shuffled deck of cards that have the names of the banks written on it and folded, followed by a convenient recruitment of bankers who have been working for at least one year in the banking industry of those banks selected. The sample size was estimated by using the Slovin’s sample size formula (Adhikari, 2021) with Margin error set at 0.05 and the population of bankers in the six banks that were randomly selected within the Benin City being calculated to be 145. Bankers working in banks outside Benin City, Edo State, and those associate employees who were not involved within the counter, office, and digital networks were excluded from participating in this study. Ethical approval was sought from the ethical committee of the College of Medical Sciences, University of Benin and the Ministry of Health, Edo State before the commencement of this research and each participants gave written informed consents.
Instrument

A structured self-administered questionnaire with three section eliciting demographic data, bankers’ ergonomics, and symptoms of musculoskeletal disorders of the upper limb were utilized. The ergonomic section comprised six, eight, and nine questions assessing bankers’ knowledge, attitude, and practice of workplace ergonomics respectively. The questions were structured in a Likert scale with three responses that measured participants’ agreement with the items in the scale. Each item was scored as good for positive responses or as poor for negative and unsure responses. This tool has been used in related studies in other cities of Nigeria, and its adaptability to the Nigerian population and validity have been reported (Nasar et al., 2020). 

In addition, the Quick-Dash questionnaire was used to assess physical function and the symptoms of musculoskeletal disorders of the upper limb among the bankers. This tool comprises of three domains with eleven, four, and four scored items that assessed the presence and levels of musculoskeletal disorders in the upper limbs felt during physical function, work, and sports/performing arts module of the respondents respectively. Each item in the Quick-Dash is scored from 1-meaning no difficulty to 5-meaning total disability. Similarly, this tool had been used in previous work in this study setting and have documented on its validity and reliability (Okafor et al., 2021).

Procedure

The six selected banks were first approached with a letter to the managers attached with the ethical clearance for this study. The letter provided details about the aim and objectives of this research including what is expected from the potential participants. The six banks granted their approval, and the next step was scheduling agreed day for the questionnaire to be administered and during the break time to avoid impacting on their working hour. On the agreed schedules for each bank, each participants’ was given the information sheet followed by a verbal explanation of the study objectives, expectations from participants and about the guarantee of confidentiality and anonymity. Clarifications were provided and those who had questions were given opportunities to ask them after which the informed consent form was distributed and those who gave their consent were given the self-administered questionnaire to complete. The average time needed to complete the questionnaire was 20 minutes and all participants filled and returned it to the researchers within their break periods which ensured that the response rate was high. Data were collected from all the banks in June 2022. 

Data analysis 

Data were analyzed using descriptive statistics of mean, frequency, and standard deviation. Chi-square test of Association was used to determine the association between knowledge and practice of workplace ergonomics and the age, gender and nature of work of the respondents. While Spearman correlation was used to determine the correlation between knowledge and practice of workplace ergonomics and development of musculoskeletal disorders. All analysis was carried out using Statistical Package for Social Sciences (IBMSPSS) version 25 and the level of significance was set at p<0.05.

Results

Socio-demographic Characteristics of the Respondents

The demographic distribution of the participants presented in table 1 showed that the majority (64.2%) of the respondents are within the age bracket of 25 to 34 years and were mostly females (56.6%). Also, the majority were married (53.8%), 66.0% had BSc educational qualification, and 35.8% were worked as marketers for the banks with most spending 7 and 12 hours (mean value of 9.18 ± 1.13 hours) working daily. A few of them (36.8%) reported that they have never had any information on ergonomics but only 18 (17.0%) had attended a workshop on ergonomics. 
Knowledge of Ergonomics among bankers in Benin City

In table 2, the respondents’ knowledge of ergonomics were reported presented in table 2. among l Less than half of the respondents (49.1%), and lesser (40.6%)  knew about the benefits, as well as the health hazards that can occur in the absence of good ergonomics (35.8%). Also, most of the items describing ergonomics principles peculiar to the banking work settings were answered wrongly and the overall knowledge level showed that only 30 (28.3%) of the respondents had good knowledge of ergonomics.
Attitude towards Ergonomics among bankers in Benin City

As shown in table 3, most of the respondents agreed that ergonomics should be part of the banking curriculum (71.7%), that work should be equally distributed among staff (84.0%), and that exercises such as stretching and walking should be incorporated to work to aid productivity (83.0%). Also, more than half (52.8%) of the respondents agreed that they should always try to avoid putting their angled elbow in direct contact with the work surface for a long period of time. Meanwhile, in the overall attitude score, only 49 (46.2%) of the respondents had a positive attitude towards ergonomics as most of them indicted wrong attitudes on items for the right ergonomic approach in their work settings.

Practice of Ergonomics among bankers in Benin City

The findings on ergonomics practices in this population is presented in table 4, it showed that most of the respondents indicated that they wear comfortable shoes at work (82.1%), and they find enough space to place their legs and feet in a comfortable position while at work (74.5%). Whereas only 50.9% of the respondents indicated rightly that they stop work after at least every 15 minutes for a moment to relax their eyes and neck, and to get up to stretch and move (46.2%). In the overall practice, only 28 (26.4%) of the respondents had a good practice of ergonomics.

Factors associated with Level of Knowledge, Attitude and Practice of Ergonomics among bankers in Benin City

Table 5 showed that among the participants’ demographic characteristics, only their age and the nature of work have a statistically significant association between with their level of practice of ergonomics (ρ = 0.001). 
Physical function and the symptoms of musculoskeletal disorders of the upper limb among bankers in Benin City

Table 6 presents the average scores of the respondents in each of the QuickDash outcome measures. The mean score of the respondents were 16.74 (± 5.75) for the physical function module, 6.15 (± 2.55) for the work module and 2.76 (± 3.24) for the sports/performing arts module. 
Relationship Between symptoms of musculoskeletal disorders of the upper limb and Knowledge, Attitude, and Practice of Ergonomics among bankers in Benin City
As shown in table 7, there was significant relationship between level of knowledge of ergonomics and physical function (ρ = <0.001) and work module scores (ρ = 0.023). There was also significant relationship between level of practice of ergonomics and physical function module scores (ρ = <0.001).

Discussion

This study aimed at determining the level of knowledge, attitude, and practice of workplace ergonomics among Bankers in Benin City. The main findings showed that there exists poor knowledge, negative attitudes, and poor practices of workplace ergonomics that showed significant association to the age and the nature of work done among this population of bankers. As well, the findings revealed an average amount of disability in the upper limb that showed significant relationship with their level of knowledge and practice of ergonomics. 
The level of knowledge, attitude, and practice of workplace ergonomics among the study population was 28.3%, 46.2% and 26.4% respectively. This contrasts with previous work by Ephraim-Emmanuel et al. (2019) among Doctors in the University of Port Harcourt Teaching hospital who reported 96.4 %, 96.9%, and 65.0% respectively. The reasons for this discrepancy may be attributed to the fact that the studies by Aluko et al., (2016) and Ephraim-Emmanuel et al., (2019) were among individuals of the medical occupation who are expected to have been introduced to information about ergonomics during their years of study and also their course of practice, therefore are expected to have higher knowledge, attitude and also practice of ergonomics that the respondents in our study. Mbada et al., (2015) also reported high percentage of good knowledge on manual handling ergonomics among Physiotherapists in Southwestern Nigeria. However, the participants in the study by Mbada et al., (2015) had higher percentage of negative attitude towards manual handling ergonomics with unavailability of equipment cited as a major factor. The reason for the negative attitude of the respondents in our study towards workplace ergonomics may be attributed to the poor knowledge of workplace ergonomics, resulting in the respondents having little information on the importance of ergonomics in reducing work-related musculoskeletal disorders as well as improving productivity. The indigent practice of ergonomics among the respondents in our study may also be attributed to the poor knowledge of ergonomics resulting in poor ergonomic practices while working, as majority of the participants who had poor knowledge in the present study also had poor practice of workplace ergonomics. 

From this study, age was the main factor that showed a significant association with the level of practice of workplace ergonomics with the older persons showing better practices. This finding is in contrary to the work of Oladeinde et al., (2015) among Medical Laboratory Scientists, which reported that male participants were significantly more aware of ergonomics that female participants, which contrasts with the findings of our study. The association between age and level of practice may be attributed to the fact that the different age groups of the respondents in our study are exposed to different sources of information and depth of experiences, thereby resulting in individuals of certain age groups having more information on the importance of practicing workplace ergonomics in reducing musculoskeletal pain and improving functionality and productivity. 

In addition, there was significant relationship between the nature of work of the respondents and the level of practice of workplace ergonomics. This may be because different roles in the bank requires different working conditions, posture and even environment (Awan et al., 2021). Therefore, some roles in the bank may predispose the bankers to assume good or poor ergonomic practices depending on the task being performed. This suggests that ergonomics principles such as switching job roles and unit rotations (Otto and Scholl, 2013) might be beneficial to this group.

This study also found an important negative relationship between knowledge, attitude and practice of workplace ergonomics and the development of musculoskeletal disorders in this population showed to be higher among those with low level of knowledge and practice of workplace ergonomics. This indicates that level of knowledge and also practice of workplace ergonomics can significantly influence the physical function of the upper extremity.  There appear to be paucity of studies that aimed to assess the relationship between the level of knowledge and practice of workplace ergonomic and its relationship with the functionality of the study population using the Q-DASH questionnaire. Other studies have however used other outcome measures to determine the relationship between knowledge and practice of workplace ergonomics and occurrence of musculoskeletal symptoms. Mbada et al., (2015) reported a significant relationship between the manual handling techniques of physiotherapists and the occurrence of work-related musculoskeletal disorders (WRMSDs). Ephraim-Emmanuel et al., (2019) also reported significant influence of the level of knowledge and practice of workplace ergonomics and occurrence of WRMSDs among the study population. In a study by Esmaeilzadeh et al., (2014) on the influence of ergonomic intervention on work-related upper extremity musculoskeletal disorders among computer workers, there was significant reduction in the frequency, intensity and duration of work-related upper extremity musculoskeletal disorders among the study participants. In addition, Okafor et al., (2020) in a study among manual material handlers in Nigeria, reported a significant relationship between exposure to WRMSDs and ergonomic factors such as awkward working posture, poor manual handling of materials and long hours of standing. Despite the long established benefits of ergonomic practices, this study finding support previous research evidence that the principles of workplace ergonomic are mostly unknown to many work settings, and where they are known, they are often not implemented due to workers-related and physical or environmental factors. There is a need for policies and public health campaigns targeted at different work settings to promote their knowledge and the eventual practice of workplace ergonomics. There is need for the education of bankers on the importance of workplace ergonomics and its practice in preventing developmental of WRMSDs and also to improve their functionality and productivity. Education can be done via seminars, television programs, internet articles and direct sharing of information and the study population and also among other work settings.

There are limitations to the findings of this study, especially those associated with the use of cross-sectional methodology and self-report data, which have been demonstrated to have weak causal inference (Savitz and Wellenius, 2023) and problems of social desirability bias (Latkin et al., 2017) respectively. Besides, there may be other causes of WRMSDs that are not dependent on workplace ergonomics, which this study did not consider in its analysis.  While the strength of this study is in its novel contribution of evidence in this population of workers to help improve their occupational health and safety, future studies should adopt more robust study methodology to comprehensively identify factors disposing bankers to WRMSDs and determine how much workplace ergonomics knowledge and practices can help if properly implemented. 

Conclusion

There is poor level of knowledge, practice, and negative attitudes towards workplace ergonomics among bankers in Benin City. The level of knowledge and practice of workplace ergonomics showed to be significantly associated with the occurrence of musculoskeletal disorders, which makes it necessary for programs and campaigns targeting efforts on improving ergonomic outcomes in this population of bankers.
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Table 1: Socio-demographic Characteristics (N = 106)

	Age (years)
	Frequency
	Percentage

	
	
	

	<25
	6
	5.7

	25 – 34
	68
	64.2

	34 – 44
	25 
	23.6

	45 – 54
	7
	6.6

	Gender
	
	

	Male
	46
	43.4

	Female
	60
	56.6

	Marital status
	
	

	Singe
	39 
	36.8

	Divorced
	11
	10.4

	Married
	56 
	52.8

	Level of Education
	
	

	BSc
	70
	66.0

	MSc
	33
	31.1

	PhD
	3
	2.8

	Nature of work in bank
	
	

	Bank Marketer
	38
	35.8

	Bank Teller
	29
	27.4

	Customer Service Unit
	12
	11.3

	Internal Auditor
	13
	12.3

	Manager
	14
	13.2

	Full/Part time work
	
	

	Full time
	106
	100

	Part-time 
	·                                      
	-

	Working experience (years)
	
	

	1 – 5 
	39
	36.8

	6 – 9 
	29 
	27.4

	10 – 19 
	35
	33.0

	>20 
	3
	2.8

	Source of information on ergonomics 

	Never had any information
	39
	36.8

	Health workers
	29 
	27.4

	Internet
	3
	2.8

	Teachers/Lecturers
	18
	17.0

	Television
	17 
	16.0

	Attended any workshop on ergonomics 
	

	Yes
	18
	17.0

	No
	88
	83


                                                          Min                             Max                             mean ±SD

Hours spent at work                         7.0                             12.0                                9.18±1.13

	


Table 2: Knowledge of ergonomics among bankers in Benin City (N = 106)

	
	Yes
	To some extent
	No

	
	N
	%
	N
	%
	N
	%

	Do you know what ergonomics is?
	52
	49.1
	24
	22.6
	30
	28.3

	Do you know the benefits of ergonomics application?
	43
	40.6
	19
	17.9
	44
	41.5

	Do you know what the health hazards of your job without ergonomics are?
	38
	35.8
	23
	21.7
	45
	42.5

	Ergonomic principles try to change the worker behaviour and not change the working environment
	30
	28.3
	30
	28.3
	41
	38.7

	MSDs may be caused by grasping small instruments for long periods.
	25
	23.6
	42
	39.6
	39
	36.8

	Keeping shoulders relaxed could cause MSDs
	16
	15.1
	48
	45.3
	42
	39.6

	Overall knowledge 
	
	
	
	Good
	30(28.3)
	

	
	
	
	
	Poor
	76(71.7)

	


Table 3: Attitude towards ergonomics among bankers in Benin City

N = 106

	
	Yes
	To some extent
	No

	
	N
	%
	N
	%
	N
	%

	Ergonomics should be a part of the banking curriculum?
	76
	71.7
	14
	13.2
	16
	15.1

	It is important to distribute the work equally because it makes the work easier?
	89
	84.0
	11
	10.4
	6
	5.7

	I prefer to bend my head forward instead of adjusting the workspace for better viewing 
	40
	37.7
	23
	21.7
	43
	40.6

	I always bend my back while working because it makes my work easier.
	57
	53.8
	23
	21.7
	26
	24.5

	To finish my work on time I prefer to retain the same position (e.g., sitting) for long periods instead of changing my posture.
	51
	48.1
	13
	12.3
	42
	39.6

	Forceful hand movements while working enables me get the work done on time regardless of the consequences that may occur
	18
	17.0
	28
	26.4
	60
	56.6

	Doing exercises like stretching, walking etc, are important to be more productive at work
	88
	83.0
	11
	10.4
	7
	6.6

	I should always try to avoid putting my angled elbow in direct contact with the work surface for a long period.
	56
	52.8
	30
	28.3
	20
	18.9

	Overall attitudes n(%)
	
	
	
	Positive
	49(46.2)
	

	
	
	
	
	Negative
	57(53.8)
	


Table 4: Practice of ergonomics among bankers in Benin City


N = 106

	
	Yes
	To some extent
	No

	
	n
	%
	N
	%
	N
	%

	When you are working in standing position, do you wear comfortable shoes?
	87
	82.1
	8
	7.5
	11
	10.4

	Do you find enough space to put your legs and feet in a comfortable position?
	79
	74.5
	18
	17.0
	9
	8.5

	Are your hands or arms subjected to pressure from sharp edges on work surfaces?
	41
	38.7
	11
	10.4
	54
	50.9

	Are all task requirements visible from comfortable positions?
	68
	64.2
	22
	20.8
	68
	64.2

	Do you avoid raising your arms above your elbow level while you are working?
	61
	57.5
	18
	17.0
	27
	25.5

	Do you avoid twisting or bending your wrist? 
	42
	39.6
	32
	30.2
	32
	30.2

	Do you stop after at least 15 minutes for a moment to relax your eyes and neck?
	54
	50.9
	22
	20.8
	30
	28.3

	Do you stop every 30-60 minutes to get up to stretch and move?
	49
	46.2
	18
	17.0
	39
	36.8

	While you are holding objects do you alternate between your fingers (eg., thumb and index or index and middle finger)
	23
	21.7
	17
	16.0
	66
	62.3

	Overall practice n(%)
	
	
	
	
	Good
	30 (26.4)

	
	
	
	
	
	Poor
	76 (73.6)


Table 5: The association between gender, age, nature of work and level of knowledge, attitude and practice of ergonomics





N = 106
	
	χ2
	Ρ

	Age * Knowledge 
	6.130
	0.105

	Age * Attitude
	5.193
	0.158

	Age * Practice
	16.365
	0.001*

	Gender * Knowledge 
	1.682
	0.195

	Gender * Attitude
	0.792
	0.373

	Gender * Practice
	0.005
	0.947

	Nature of work * Knowledge 
	5.976
	0.201

	Nature of work * Attitude
	6.358
	0.174

	Nature of work * Practice 
	10.841
	0.028*


Table 6: symptoms of musculoskeletal disorders of the upper limb among bankers in Benin City

N = 106 
	
	Minimum
	Maximum
	Mean ± SD

	Physical function module
	11.0
	31.0
	16.74 ± 5.75

	Work module
	4.0
	14.0
	6.15 ± 2.55

	Sports/Performing arts module
	0
	11.0
	2.76 ± 3.24


Table 7: Relationship between knowledge, attitude and practice of ergonomics and symptoms of musculoskeletal disorders of the upper limb


N = 106

	
	χ2
	Ρ

	Knowledge * Physical function Module
	-0.344
	<0.001*

	Knowledge * Work Module
	-0.223
	0.023*

	Knowledge * Sports/Performing arts
	-0.048
	0.623

	Attitude * Physical function Module
	0.064
	0.513

	Attitude * Work Module
	-0.049
	0.625

	Attitude * Sports/Performing arts
	-0.079
	0.421

	Practice * Physical function Module
	-0.340
	<0.001*

	Practice * Work Module
	-0.135
	0.174

	Practice * Sports/Performing arts
	0.131
	0.182
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ABSTRACT

Background & Objectives: The effects of Mobile device usage on musculoskeletal symptoms in the neck and hands have been widely reported but there is a dearth of studies on the symptoms and predisposing factors in other parts of the body including the lower limbs. The aim of this study was to determine the various predisposing factors to the location and severity of musculoskeletal discomfort among Mobile device users, hence the need to determine these factors in order to offer preventative measures.

Methods: Six hundred and thirty (630) male and female participants were recruited by convenience sampling across prior designated study centers in public places. An adapted questionnaire from previous studies was used in this study.. Data was processed using the Statistical Computing Programming R version 4.0.5. Independent variables with a 95% confidence level and p< 0.05 in the multivariate model were considered statistically significant. 

Results: Findings show that MSK discomfort were distributed throughout the body, including the lower limbs. Type of occupation, maximum time spent continuously using smartphones,  average time spent daily using smartphones and watching video were predictive risk factors for musculoskeletal discomfort in all parts of the body R2 =1.422-1.680)   (p< 0.05). The duration and severity of discomfort significantly interfered with function in the hands, upper and lower limb (p< 0.05).

Conclusion: Location and severity of musculoskeletal discomfort among Nigerian Mobile device users is determined by Educational level, private sector jobs, maximum time spent continuously using smartphones, the average time spent daily using smartphones and video watching.
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Introduction
I

n addition to the use of computers at work or school, the use of Hand-Held Devices (HHD) which include mobile phones (MPs), laptop or tablet computers for communication, leisure and entertainment has become a major fascination, especially the multi-touch smartphones and tablet computers (Gerr et al., 2004, Blatter and Bongers 2022). This is because the multi-touch devices are lightweight and easy to use thus encouraging long duration of usage and highly repetitive finger actions which impose significant strains on the musculoskeletal system (Gerr et al., 2004; Okafor et al., 2021). The incidence of musculoskeletal disorders or discomfort in the hand, wrist, fore-arm, arm, neck and the spinal column has been increasing globally due to prolonged, forceful, low amplitude, repetitive use of hand-held mobile devices which results in damage to the muscle fibers and tendons (Okafor et al., 2021). These disorders have been reported to include neck pain, shoulder strain, forearm tenosynovitis, carpal tunnel syndrome, de Quervain’s syndrome among others (Waersted et al., 2010). Mustafaoglu et al., (2021) had reported that pain in the dorsum, neck, wrist, and hand is highly prevalent among the smartphone addicted population.  Some prior studies also reported that smartphone addiction is associated with neck pain and thumb pain among college undergraduate students (Akodu et al., 2018, Okafor et al., 2021; and Ahmed et al., 2021). A systematic review had linked musculoskeletal complaints among mobile devices users to neck flexion, frequency of phone calls, texting and gaming (Xie et al., 2017). There have been several studies and reviews on the effect of HHD and Smartphone usage on musculoskeletal symptoms in the neck and the hands (Gerr et al., 2004, Waersted et al., 2010). However, a recent report has shown that these symptoms are spread through all the parts of the body including the lower limbs (Okafor et al., 2021). There is therefore a possibility that various predisposing factors could be responsible for the location of musculoskeletal discomfort among mobile devices users, hence the need to determine these factors in order to offer preventative measures.
Methods

Subjects’ Selection
 A minimum of fifty (50) participants were recruited from each of  twelve selected designated study centers across different public places with the highest concentration of smartphones (SP) and hand-held devices (HHD) usage. A total of six hundred and thirty (630) participants were thus recruited from randomly selected health centers, civil service secretariats, tertiary institutions, major sports/recreation centers, major motor parks, Airport terminals and major markets/ supermarkets in Lagos state, Nigeria. 

Male and female adults above 18 years old with no history of surgery, and/or disability involving the upper limbs, lower limbs and the spinal column were recruited. The purpose of the study was clearly explained to all the participants and their approval and signed informed consent obtained. 
The Questionnaire
The instrument used for this study was a questionnaire developed and adapted from the Orebro Musculoskeletal questionnaire (Linton and Boersma, 2003), the Disabilities of the Arm and Shoulder (DASH) questionnaire (Beaton et al. 2001), and the DUTCH Musculoskeletal questionnaire (DMQ) (Hildebrandt et al., 2001).  It was specifically adapted with pictorial questions included for easy understanding by respondents who may not be very proficient in English language. Section A collected information on the socio-demographic data of the respondents. Section B was on the types and mode of usage of smartphones and other HHDs. Section C was on the types and location of discomfort/discomfort sustained in the usage of smartphone/HHDs. Section D gave information on severity and duration of discomfort in body parts while Section E collected information on the management and prevention strategies against discomfort/discomfort.

Research Protocol

The questionnaires were administered to respondents in each of the study centers by two research assistants. Participants who were not very proficient in English language were assisted. Ethical approval was sought and obtained from the Institutional Health Research and Ethics Committee (CMUL/HREC/1026/19). The minimum sample size was determined to be 199 using Cochran’s formula for sample size determination (Israel, 1992) in accordance with prior studies (Charu et al., 2010).

The completed questionnaires that were eligible for analysis constituted 91.4% (576) of the returned 630 questionnaires after exclusion of individuals with missing data and participants below 18 years.

Data Analysis
Entry, coding, and cleaning of questionnaire data was done using Microsoft Excel 365 (Windows 10 Pro). Data was exported to Statistical Computing Programming R version 4.0.5 for analysis (Core 2021).  Descriptive statistics were presented, as median and interquartile range for the variable age (age is not normally distributed), text, frequency distribution tables and percentages for categorical variables. The multiple logistic regression was used to determine the association of hand areas with pain duration, severity and interference using smartphones/HHDS. Also, multiple logistic regression was deployed to evaluate the risk factors of musculoskeletal discomfort/discomfort of using smartphones/HHDS associated with socio-demographic and usage pattern of smartphones/HHDS. The p-value < 0.05 in the multivariate model were considered as statistically significant and presented with Adjusted Odds Ratio (AOR) with 95% CI. 

Results

There were 326 (56.6%) males and 250 (43.4%) females. Participants’ mean age was 21.3 ± 1.9 (range 18-25) years and mean BMI was 22.1 ± 3.2 (range 17.1-40.8) kg/m2.

 Tables 1 shows the demographic profile of the participants and distribution of musculoskeletal discomfort while table 2 depicts the distribution of discomfort according to the type of SP and HHD and the mode of use.

Tables 3 and 4 present findings from multiple logistic regression for risk factors for discomfort to the different body parts. On Table 5, multiple regression analysis shows that the duration of discomfort had significant impact on the use of the right thumb and thenar eminence (1.761 and 1.683 respectively while the thumb, palm and 1st and 2nd fingers of the left hand were affected. Also, the severity of discomfort had significant impact on the use of the right fingers and the left palm. On Table 6, multiple regression analysis also shows that the duration of pain significantly interfered with function in the neck, arms and upper back while the severity of pain significantly interfered with function in all the body parts except the thigh and knees. 
Discussion
This study investigated the pattern and distribution of musculoskeletal discomfort and the factors that may predict their location in a general population of Nigerian Smartphones and HHDs users. Smartphones and HHDs have become indispensable to modern lifestyle and the duration and intensity of usage have increased tremendously in recent times especially in the post COVID-19 era. This has resulted in an upsurge in the incidence and severity of musculoskeletal discomfort with its attendant problems which have been reported to spread through all the parts of the body including the lower limbs (Gustafsson et al., 2010). Identification of factors that could predict the location of musculoskeletal discomfort in the body is indispensable to developing preventative interventions as simple tools that need to be employed to keep people healthy while using this technology.

Our findings show that the neck, shoulders, upper back, lower back and the hands were mostly affected in terms of the severity and duration of pain and discomfort as earlier reported (Core, 2021). The neck however was the most severely affected and this could be attributed to injury to the surrounding structures of the cervical vertebra and ligaments due to reduced neck flexion and pain (Szeto et al., 2005; Kim and Kim, 2014). The changes in the curvature of the cervical spine with the forward head posture adopted during mobile device use result in considerable strain on the sternocleidomastoid (SCM) and upper trapezius muscles (Park, 2011).  The faulty posture adopted during the use of mobile devices affects virtually every part of the body as could be seen from our findings. In addition to the lower back, the lower limbs were affected to a lesser extent with varying degrees of severity. Our results show a high affectation of the shoulders probably because they are positioned in a forward manner while assuming a slouched posture during mobile device use (Szeto et al., 2002; Shan et al., 2013). Our findings show that a good number of the respondents complained of pain in the low back. The lower limbs were also affected to a lesser extent and this could also be due to faulty posture as well as the common habit of walking around while using these devices. Recent studies have reported that the use of a smartphone while walking could lessen muscle activity on some muscles of the lower limbs resulting in potential risks for musculoskeletal problems (Dae-Hee and Hye-Joo 2021).  The hands which are the primary body structure used in operating mobile devices were more profoundly affected by musculoskeletal discomfort from our findings. This is in line with prior studies that reported that hand discomfort accounts for over 80% of mobile phone-related discomfort with most being associated with the thumb and index fingers being the digits most often used to hold and operate the device (Berolo et al., 2011; Deepak and Mathankumar 2014). This discomfort in the wrist and fingers could be attributed to excessive repetitive or static use of wrist and thumb movements during the smartphone use which increase the load on the joints, especially on the thumb (Gustafsson et al., 2010; Jonsson et al. 2011; Ko et al., 2013).

Multiple regression analysis of the risk factors for discomfort across the different body parts showed that the educational attainment, particularly postgraduate level of education and occupation were predictive of neck discomfort. The significant impact of postgraduate attainment could be due to long hours spent using these devices because of the volume of academic assignment. This is even more pertinent as reading was significantly associated with neck discomfort in addition to watching videos. Among all the possible use of mobile devices, watching video was a significant risk factor for discomfort in all parts of the body except the lower back, wrist and hands. This could be attributed to faulty posture adopted while watching videos and the fact that the hands are not usually in use while performing this task. The results from our study showed that the average time spent daily (ATSPD) using smartphones was a significant risk factor for discomfort in all parts of the body. Aside for the neck that a minimum ATSPD of 1-2 hours resulted in discomfort, the other parts of the body had discomfort from ATSPD of 2-4 hours and above even as it has been earlier reported that excessive daily usage of smartphones for more than 3 hours, results in hand symptoms which increased as time spent on the device increased (Mayank et al., 2020). 
On the other hand, the longest time spent continuously using Smartphones (LSTPC) of 1-2 hours was a significant risk factor for discomfort in the upper back, hips, buttocks, the knees and lower legs, possibly as a result of strain on the muscles due to the posture adopted by the respondents since most of them likely operated their devices sitting. We found out that LSTPC of 2-4 hours was significantly associated with discomfort to every part of the body. This underscores the negative impact of prolonged usage of mobile devices on the musculoskeletal health.  The wrists, hands and fingers appear to be most affected just as reported by prior studies that smartphone overuse enlarges the median nerve, causes pain in the thumb, and decreases pinch strength and hand functions (Akodu et al., 2018; Inal et al., 2015). This is pertinent as most devices are single-hand-held use that compels individuals to engage in repetitive flexion/extension of the wrist resulting eventually in discomfort such as carpal tunnel syndrome (CTS) (Kwon et al., 2013; Trudeau et al., 2012). It is thus important to educate people on the need to reduce the time spent using these mobile devices and individuals should be aware of the dangers that may arise from overuse/addiction to use of smartphones.

 As would be expected, aches and pains were significantly related to discomfort in every part of the body as against stiffness which was mostly experienced in the neck, shoulders and upper limbs. Multiple regression analysis showed that the duration of pain experienced by the respondents in the neck, upper back, upper arm and lower back affected their ability to use the devices while the severity of pain significantly affected function in all parts of the body except the thighs and knees.
Limitation of Study

Limitations to this study include possible recall bias by the respondents as well as the fact that the tool used was an adapted questionnaire from prior validated questionnaires so the psychometric properties of the new tool were not ascertained. 

Conclusion

The results of this study show that location and severity of musculoskeletal discomfort among Nigerian Mobile device users is determined by Educational level, private sector jobs, maximum time spent continuously using smartphones, the average time spent daily using smartphones and video watching.  It is therefore pertinent to educate the populace on preventive measures against musculoskeletal discomfort resulting from the afore-mentioned factors.
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PATTERNS OF LOW BACK PAIN AT THE UNIVERSITY OF MEDICAL SCIENCES TEACHING HOSPITAL (UNIMEDTH): A FIVE-YEAR RETROSPECTIVE STUDY (2016-2021).
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ABSTRACT

Background: LBP is a major public health problem worldwide. This study assessed the prevalence of LBP based on age, gender, ethnic group, and referral rate among patients with LBP who reported to UNIMEDTH from 2016 to 2021.

Methods: A descriptive cross-sectional study was conducted using data from 397 case files. Data on gender, age, ethnicity, and referral channel were collected.

Results: The overall prevalence of LBP was highest in 2017 (25%) and lowest in 2020 (10%). Patients aged 50-70 years had the highest prevalence of LBP (25%), while patients under 30 years had the lowest prevalence (5%). Females had a higher prevalence of LBP (62%) than males (38%). The Yoruba ethnic group had the highest prevalence of LBP (92%), while the Hausa ethnic group had the lowest prevalence (0.5%). Most patients (80%) were referred to physiotherapy by physicians.

Conclusion: This study showed that the prevalence of LBP was highest in the year 2017 and lowest in the year 2020. Persons aged 50-70 years and females are more likely to develop LBP. Physicians are the main source of referrals for physiotherapy treatment of LBP.
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Introduction 

L

ow back pain is a common health problem worldwide that affects all ages in the population from children to the elderly and it is a major cause of disability that affects work performance, quality of life, and well-being (Kahere et al., 2022). It can be defined as pain and discomfort, localized below the costal margin and above the inferior gluteal folds, without leg pain (Burton et al., 2004). Low back pain can be produced by different tissues including muscles, soft connective tissues, ligaments, joint capsules, cartilage, and blood vessels which may be pulled, strained or stretched and rapidly produce inflammation with the release of inflammatory chemicals such as cytokines and/or chemokines. These chemicals stimulate the surrounding nerve fibers resulting in sensations of pain (Woolf et al., 2003; Ehrlich et al., 2003).

Globally, in 2017, the prevalence of Low Back Pain was 7.50%, and prevalence was higher in females than males (Wu et al., 2017). For females, this was 8.01% whereas for males, prevalence was 6.94%. The estimated prevalent number of people with Low Back Pain was 577.0 million, due to the considerably increased population globally, Low Back Pain prevalence increased with age, peaking around the ages 80 to 89 years old, and then slightly decreased. This pattern was observed in both females and males (Wu et al., 2017). In 2017, the highest low back pain prevalence was in Southern Latin America (13.47%), followed by high-income Asia Pacific (13.16%), while the lowest was East Asia (3.92%), followed by Central Latin America (5.62%). The highest prevalent number of people with LBP was South Asia (96.3 million), followed by East Asia (67.7 million), while the lowest prevalent number of people with LBP was Oceania (0.7 million), followed by Caribbean (2.7 million) (Wu et al., 2017).

In Africa, the mean low back pain point prevalence among adolescents and adults was 12% and 32% respectively (Omokhodion, 2004). The average one-year prevalence among adolescents was 33% and among adults, it was 55%. The average lifetime prevalence of low back pain among adolescents was 36% and among adults was 62% (Amesiya et al, 2023). In Nigeria, 59% lifetime prevalence and 17%-point prevalence were reported in adolescents (Ayanniyi et al., 2011). A range of 40-44% prevalence was reported for Nigerian adults in rural and urban communities (Omokhodion, 2001). In another study, the prevalence of Low back pain worldwide is estimated to be between 30 and 80% among the general population and has been found to increase with age (Hoy et al.,2010). In another study, the most reported recall period was 12 months, and the estimate of the 12-month prevalence of LBP ranged from 32.5% to 73.53% (mean estimate: 55.39%); this finding demonstrated that the 1-year prevalence estimates of low back pain in Nigeria were higher than that of the Western societies as 20% and 62% respectively (Birabi et al., 2012), and also among African countries reported 14% to 72% (Louw et al., 2007).  

Furthermore, a higher prevalence of Low back pain has been associated with lower socioeconomic status and lower education levels (Majid et al., 2008; Hoy et al., 2010). According to the Global Burden of Disease (GBD) 2010 study, Low back pain is currently the sixth highest burden on a list of 291 conditions and is the cause of more years lived with disability (YLDs) globally than any other disease (Hoy et al., 2014). Affecting just about anyone, of any gender, race or socioeconomic background (Majid, 2008), Low back pain has a substantial impact on the overall and financial well-being of an individual and society (Hoy et al., 2010). Therefore, it was postulated that the burden of low back pain would be greater in lower- and middle-income countries (LMICs) like those situated in Africa (Woolf et al., 2008). 

Hospital admission rates for low back pain seem to be increasing over time. In the United Kingdom, low back pain admissions via the emergency department have increased from 127 to 216 per 100,000 people between 1999 and 2013 (Sivasubramaniam et al.,2015)These patients often have long hospital stays, though the estimates vary widely depending on the country and hospital setting(Ferreira et al.,2019)The evidence on low back pain admissions in low- and middle-income countries has not been well examined, but recent studies have pointed that this is indeed a global issue (Beyera et al., 2020). Low back pain admissions from other healthcare settings are also common and may result from initial visits to primary care or outpatient clinics (Gustavo et al., 2017)

Based on etiology, low back pain can be classified as non-specific low back pain and specific low back pain, about 10% of patients suffer from specific low back pain and 90% from non-specific low back pain (Balague et al., 2012). Based on duration, Low back pain can be classified as Acute low back pain (low back pain for less than 6 weeks), sub-acute low back pain between 6 and 12 weeks, and chronic low back pain for 12 weeks or more. (Burton et al., 1995). Low back pain can be due to a lot of factors including; age, obesity, body height, individual daily activities, occupational work, such as heavy physical work, awkward static and dynamic working postures, as well as manual handling and lifting, and psychological factors (Sauter et al., 2021).

Physiotherapy approaches that have been very helpful in reducing the burden of low back pain include manual therapy (Maitland et al., 2005, Afolabi et al., 2018) and Exercise (Afolabi et al., 2018). Therefore, some patients are either referred by physicians or themselves (Mbada et al., 2020).

While there is anecdotal evidence of a high number of patients with low back pain (LBP) visiting the University of Medical Sciences Teaching Hospital Ondo and Akure, there is no published research to confirm this. Hence, this study aimed to assess the patterns of LBP, including age, gender, and referral, at the University of Medical Sciences Teaching Hospital Ondo and Akure over a five-year period from 2016 to 2021.
Methods

Three hundred and ninety-seven (397) case files were retrieved for this descriptive cross-sectional study. Ethical approval for this study was obtained from the Ethic and Health Research Committee of the University of Medical Sciences, Ondo Town, Ondo State Nigeria. Permission for data collection was obtained from the Head of Orthopedic Departments and record officers at the University of Medical Sciences Teaching Hospitals Complexes. A data collection form was used to retrieve information such as gender, age, ethnicity, and referrals. Case files from the central records and physiotherapy department at each center were assessed and recorded, and data was analyzed. Data was summarized using a descriptive statistic of mean, standard deviation, and percentage, and bar charts were used to analyze age, gender, ethnicity, and referrals of low back pain. Data was analyzed using a statistical package for the social sciences (SPSS version 23). The alpha level was set at P<0.05.
Results

General Distribution of Low Back Pain (LBP) Prevalence per Year under Review

 Results from Table 1 show that 2017 had the highest prevalence of LBP (25%) and 2020 had the lowest prevalence of LBP (10%).

 Pattern of Occurrence of Low Back Pain (LBP) Based on Age Group per year

Table 2 shows that Patients between the age range of 50 -70 have the highest occurrence of LBP (194) while patients below the age of 30 have the lowest occurrence of LBP (19) across the years. 

Table 1: General Distribution of Low Back Pain Prevalence Per Year Under Review

	Year                                       Frequency (N)                    Percentage (%)

	

	2016                                        42                                                11

2017                                         99                                               25

2018                                         74                                                19

2019                                         85                                                22

2020                                        36                                                  10

2021                                         57                                                 14

	Total                                       397                                               100



Table 2: Pattern of Occurrence of Low Back Pain Based on Age Group Per Year

	                                                   Age group (N= 393)

Year               <30             30 - 50                 50 - 70                  > 70           Total

	


2016                4                      8                         22                        8                 42

2017               2                      30                        45                       22                99

2018               6                      19                        33                        6                 74

2019               2                       18                       40                       24                84

2020               2                       11                       21                        3                 37

2021              2                        14                       33                        8                 57

Total            18                     100                      194                      81               393

	


Prevalence of Occurrence of Low Back Pain (LBP) Based on Gender Across the Years

The pattern of occurrence of LBP is presented in Figure 1. The cluster bar chart shows that 2017 has the highest prevalence with the female gender having a higher occurrence of LBP and 2020 has the lowest prevalence with the male gender having a lower occurrence of LBP.

Prevalence of LBP Based on Pattern of Referral for Physiotherapy across the Years

The pattern of LBP based on referrals per year is presented in Figure 2, showing that referral was high in 2019 and low in 2020. And most of which were self-referral with the highest frequency in 2019.
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Figure 1; Cluster Bar Chart Showing the Occurrence of Low Back Pain Across Gender
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Figure 2; Cluster Bar Chart Showing the Pattern of Low Back Pain Based on Referral 

Key: 1-2016,2-2017,3-2018,4-2019,5-2020,6-2021
Referral level: blue bar-no referral, green bar-referral from other professionals, purple bar: physician’s referrals, yellow bar: self-referral.

Discussion

This study assessed the patterns of low back pain across age, gender, ethnic group, and referrals among patients who reported in the University of Medical Sciences Teaching Hospital Ondo and Akure in the past five years (2016 -2021).
It was observed from this study that the highest general prevalence of low back pain was recorded in 2017, this may be because the University of Medical Sciences Teaching Hospital was newly established and there was awareness to people in the community at this period with less cost of treatment and 2020 has the lowest prevalence, this may be because of the outbreak of covid-19 during the pandemic. A study by Caputo et al. (2023) supports the findings of this study, which found that hospital attendance decreased during the COVID-19 pandemic, likely due to discouragement of face-to-face patient contact.
This study showed that patients between the age range of 50 -70 had the highest occurrence of LBP in the year 2016 -2021 and patients who were less than 30 had a lower occurrence of LBP per year. This may be due to age-related degenerative changes in spinal discs, joints, and other spinal structures associated with aging (Parenteau et al., 2021). Two studies, one by Nottidge et al. (2019) and the other by Ho et al. (2021) support the conclusion that age is a significant risk factor for low back pain. Both studies found that patients over the age of 40 have a higher prevalence of low back pain.
This study found that female gender is a significant risk factor for low back pain, with females having a higher prevalence of low back pain than males across the years 2016 to 2021. This may be due to hormonal changes, pregnancy, or smaller sacroiliac joint surface area in females. Two other studies, one by Nottidge et al. (2019) and the other by Ho et al. (2021), also found that female gender is a risk factor for low back pain.
Figure 2 shows the pattern of low back pain (LBP) referrals per year, with a high number of referrals in the year 2019 and a low number of referrals in the year 2020. Most referrals were self-referrals, with the highest number in 2019. This is likely due to the fact that 2019 was in the pre-COVID era when patients could visit physiotherapists without restriction. The low referral rate in 2020 is likely due to the post-COVID era. A study by Mbada et al., (2020) found that general practitioners were responsible for the most referrals for physiotherapy in the pre-COVID era, while self-referral was just emerging.
Conclusion

This study showed that the prevalence of LBP was highest in the year 2017 and lowest in the year 2020. Persons aged 50-70 years and females are more likely to develop LBP. Physicians are the main source of referrals for physiotherapy treatment of LBP.                                          
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ABSTRACT
Background of the study: Interdisciplinary team care improves outcome in many patients with chronic wounds. However, in some climes, the role of physiotherapy as adjunctive care in wound care is either not known or underutilized. The objectives of the study were to investigate opinion and knowledge of nurses on the role of physiotherapy in the management of decubitus ulcer.

Methodology: Two hundred and eighty-seven nurses were recruited from selected hospitals in the Southwest Nigeria using sample of convenience technique. A structured questionnaire was used to obtain information on socio-demographics, opinion and knowledge of the nurses on role of physiotherapy in the management of decubitus ulcer. The data were analyzed using descriptive statistics of mean, frequency and percentage.

Results: Most of the nurses (62.4%) were aware that physiotherapists can manage wound care. Also, 38.3% respondents had previously co-managed decubitus ulcers with physiotherapists. Less than one-tenth of the respondents (9.7%) had knowledge of electrical stimulation being relevant in the treatment of decubitus ulcers. Also, 49.1%, 16.7%, 16.0%, 9.8% and 32.4% had knowledge of the relevance of ultra-violet radiation, hydrotherapy pool, tension therapy, iontophoresis and laser therapy respectively in the management of decubitus ulcers. Furthermore, 38.3% to 77.4% of the respondents were not familiar with relevant physiotherapy equipment while only 8% and 42.5% had knowledge on the bactericidal effect of antibiotic iontophoresis and ultra-violet radiation respectively. Few respondents (23.6%) opined that physiotherapy would be relevant at all stages of ulcer. Although, most nurses, (65.1%) were willing to co-manage decubitus ulcers with physiotherapist in a team work. 

Conclusion: Nigerian nurses were aware of the role of physiotherapy in the management of decubitus ulcer but very few are being involved in the co-management with physiotherapists. However, they were willing to co-manage in a team work. The bactericidal effect of ultra-violet radiation and antibiotic iontophoresis were unknown to most nurses. 
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Introduction

D

ecubitus ulcer is a skin wound and it is usually the most common side-effects seen in chronic patients due to post-spinal cord injury, neurological disorders and prolonged immobilization (Neha, 2022). Decubitus ulcers, commonly known as bed sores or pressure ulcers, are skin and soft tissue injuries and factors that leads to the skin ulceration includes loss of consciousness, loss of sensory perception, limited movements and inability to relief pressure, especially, prominent bony areas (Sunder 2002; Bluestein and Javaheri, 2008; Shashirani, 2021; Shahzadi, 2023). Wounds can be broadly classified as acute or chronic (Irfan-Maqsood, 2018). Acute wounds usually heal faster and are typically seen as post-operative wounds, minor lacerations, abrasions, minor burns and scalds and some trauma wounds (Falanga 2002, Schultz et al. 2003). Conversely, chronic wounds are mostly caused by metabolic disorders and are characterized by delayed healing, cellular senescence, and recurrent infections (Schultz et al. 2003; Irfan-Maqsood, 2018).  The chronic wounds are classified as venous/vascular ulcers, diabetic ulcers, pressure ulcers and ischemic wounds (Mustoe, 2004; Moreo, 2005). 

In most chronic wounds, neuropathy and compromised immune system lowers the body system to combat infections and a small wound would become a chronic ulcer. Healing may be delayed for certain reasons, which most times are due to comorbidities (Falanga 2001). The yearly risk of pressure sore in lifetime risk of approximately 85% and mortality rate of 8% (Dharmajan et al., 2003). Wound care is an important area of medicine considering the increasing age of the population developing comorbidities (Gupta et al, 2013). Considering the epidemiology of most previous reports on decubitus ulcer, nurses provide primary care through dressing of skin ulcer and administration of antibiotics when the wound is confirmed to be infected with bacteria. With the increasing resistance to both topical and systemic antibiotics for infected wound, there is need to expand the scope of practice among different relevant health professionals for effective wound care in Nigeria (Bowler, 2002; Onigbinde et al., 2010; OMeara et al., 2014). 

Considering the slow healing of decubitus ulcer, physiotherapists are gaining increasing recognition in wound management in some clinical settings through the use of physiotherapeutic modalities such as iontophoresis, laser therapy, ultrasound, hydrotherapy, infra-red radiation and ultraviolet radiation (Adedoyin et al., 2003). The most common wounds that physiotherapist are involved includes necrotic wounds, stage III, IV and unstageable pressure ulcers, diabetic and chronic wounds (Rathod, 2016). Currently, in the health team of developing countries, there appears to be limited understanding of collaborations, especially, on skin ulcer treatment. 

Considering the increasing incidence, there may be need to involve all relevant professionals for effective prevention and treatment of decubitus ulcers, especially, with the emergence of antibiotic resistant pathogens that slows down healing process (Versluysen, 1986). A previous study by Shashirani et al., (2021) showed that most nurses in North Eastern India displayed good knowledge on prevention and treatment of pressure ulcers and demonstrated a positive attitude towards the area of care but considering the complex pathology of skin ulcers, there should be newer paradigms to achieve quicker improvement in wound healing. Most chronic wounds are complex and best managed by an inter-professional team (Nagle et al., 2020). Non-healing, chronic wounds present significant clinical challenges to health care professionals (HMP Global, 2019). Furthermore, considering, the socioeconomic implications of delayed wound healing, it may be necessary to involve all relevant health professionals to partake in wound care. In developing countries like Nigeria, most skin ulcers appear to be co-managed with physiotherapists, and patients experienced slow wound healing coupled with spending long duration on bed and this have high economic implication. Promoting effective care requires interdisciplinary team approach for most patients with skin wound (Quick Reference Guide, 2019). However, in some climes, the role of physiotherapy as adjunctive care in wound care is either not known or underutilised. Hence it is important to ascertain the opinion and knowledge of nurses on involving physiotherapists in wound care management. The objectives of the study were to investigate opinion and knowledge of nurses on the role of physiotherapy in the management of decubitus ulcer.

Materials and Methods

The respondents for this study were nurses recruited from selected hospitals in the Southwest of Nigeria. 

Inclusion and Exclusion criteria

The major inclusion criteria for this study were being licensed by the Nursing and Mid-wifery council of Nigeria and having a practice in government hospitals in the South West, Nigeria. The respondents must also have not less than a year clinical experience. Those excluded were newly recruited nurses and those working in outpatient units and injection rooms. 
Instrument

A structured questionnaire was used to obtain data from the nurses. Prior to data collection, a pilot study was conducted to determine the suitability of the items in the tool. A draft of the questionnaire was giving to five nurses and five physiotherapists to review in order to determine if the questions addressed the objectives of the study. Changes were made to the questions’ design, content and intent based on the responses. The questionnaire’s items were scored on a 3-point Likert Scale: Agreed, Undecided and Disagreed. Section A sought for information on demographics while section B sought for information on familiarity with physiotherapy modalities.  Sections C and D investigated knowledge on the role of physiotherapy in the management of skin wound.

Sampling Technique 

The nurses were recruited using sample of convenience as only those on duty and were willing to participate were recruited. The estimated population of Nigerian Nurses was 136,000. Using Israel (1992) Sample size table to determine the minimum sample size at 95% confidence level, ±5% precision level and α-value of 0.5, a sample size of four hundred nurses was determined, however, only 287 questionnaires were retrieved (71.8% response rate) as one hundred and thirteen were not willing to return the questionnaire despite consenting to participate. These participants requested that they should be allowed to return it back after 24 hours. All the copies of questionnaires retrieved were valid for data analyses.

Research Design
The study was cross-sectional survey design.

Procedure

Ethical approval was granted by the Research and Ethics Committee (HREC) of the Institute of Public Health, Obafemi Awolowo University, Ile-Ife, Osun State, Nigeria.  The permission of the respective Heads of Nursing Department of the selected hospitals were sought. To maintain anonymity, respondents’ name and addresses were not required in the questionnaire. The purpose of study was explained to each of the participants before partaking in the research. Each nurse filled the questionnaire in the presence of at least one of the investigators.
Data Analyses

For the purpose of data analyses, the respondents who chose Undecided and Disagreed options were classified as Disagreed. Hence, for data analyses, ‘Agreed and Disagreed’ were used as options to determine the proportion of respondents who agreed/disagreed with statements on familiarity, relevance and knowledge on physiotherapy modalities. The relevance of physiotherapy at different ulcer stages were also rated on 3-point Likert scale: Highly relevant, Relevant and Not relevant. Since the questionnaire involved the evaluation of knowledge, interaction with colleagues was discouraged. Descriptive statistics of mean and standard deviation were used to determine the average year of clinical experience. The frequency and percentages were used to determine the distributions of proportion of respondents who agreed and disagreed with opinion statements on knowledge, familiarity and awareness. The Statistical Package for Social Sciences (SPSS) version 25.

Results

Seventy-eight (27.2%) are male while 209 (72.8%) are female.  Ninety-two (32.1%) nurses had first degree (Bachelor of Nursing Science) while 72 (25.1%) are Registered Nurses (RN), (Table 1). The mean clinical experience of the respondents was 9.45 ± 6.70 years. The frequency distribution of areas of specialization were 18.8%, 13.6%, 10.8%, 9.4% and 6.3% for midwifery, mental health, traumatology, orthopaedics and wound care-osteotomy respectively (Table 1). One hundred and fifty-three (53.3%) and 28 (9.7%) nurses agreed with the opinion statements on familiarity and the relevance of electrical muscle stimulator respectively in the management of decubitus ulcers. Also, 61.3% and 49.1% nurses agreed on the familiarity and relevance of ultra-violet radiation. Furthermore, the result showed that 122 (42.5%) nurses agreed that ultra-violet radiation has bactericidal effect (Table 2). Sixty-seven (23.3%) of the respondents opined that the most suitable time for physiotherapy intervention was before wound dressing while 45.6% reported after irrigation. The proportion of nurses that were familiar with planimetric, volumetric and pressure sore status tool methods of assessing skin ulcers were 24.7%, 35.0% and 28.6% respectively.

One hundred and forty-six nurses (50.8%) have had the opportunity to read articles related to the use of physiotherapy modalities in the management of decubitus ulcer while 179 (62.4%) were aware that physiotherapists are involved in wound care. Also, 38.3% respondents had previously co-managed decubitus ulcers with physiotherapists. Only twenty-six (9.1%) nurses reported that they have physiotherapists in the wound care team, although, 65.1% of the nurses were willing to co-manage decubitus ulcer/wound with physiotherapists. On the relevance of physiotherapy in decubitus ulcer management, 62.7% nurses opined that physiotherapy would be most relevant in the prevention of decubitus ulcer while only 14.6% opined that physiotherapy would be most relevant in wound dressing (Figure 1). 

Table 1: Educational Qualifications and Areas of Specialization of the Nurses

	
	   F
	 %

	Education Qualifications
            Bachelor of Nursing Science
	92
	32.1

	            Nursing/Midwifery Diploma
	72
	25.1

	            Master of Science in Nursing
	36
	12.5

	            Bachelor of Psychiatric Science
	42
	14.6

	            Doctorate of Nursing Science
	15
	5.2

	            Others
	11
	3.8

	Area of Specialization of Nurses
	
	

	Cardiology
	12
	4.2

	Midwifery
	54
	18.8

	Neonatology
	9
	3.1

	Emergency and Traumatology
	31
	10.8

	Oncology
	8
	2.8

	Medico Surgical
	21
	7.3

	Mental Health/ Psychiatric
	39
	13.6

	Obstetrics and Gynecology
	13
	4.5

	Orthopedics
	27
	9.4

	Wound Care-Ostomy Nursing
	18
	6.3

	Pediatrics
	7
	2.4

	Other areas of specialties
	32
	11.1


	Table 2: Familiarity, Relevance and Bactericidal effects of Physiotherapy Modalities/procedures

	   
	Familiarity
	Opinion statements on:

Relevance
	Bactericidal effect

	
	Agreed 
	Disagreed 
	Agreed 
	Disagreed 
	Agreed
	Disagreed

	Equipment 
	F
	%
	F
	%
	f
	%
	F
	%
	F
	%
	f
	%

	Short Wave Diathermy
	170
	59.2
	117
	40.8
	24
	8.2
	263
	91.8
	16
	5.6
	271
	94.4

	Electrical Muscle Stimulator
	153
	53.3
	134
	46.7
	28
	9.7
	259
	90.3
	21
	7.3
	266
	92.7

	TENS
	143
	49.8
	144
	50.2
	45
	15.6
	242
	24.4
	29
	10.1
	258
	89.9

	Infra-red radiation
	160
	55.8
	127
	44.3
	107
	37.3
	180
	62.7
	76
	25.4
	214
	74.6

	Ultra-violet radiation 
	176
	61.3
	110
	38.3
	141
	49.1
	146
	50.9
	122
	42.5
	165
	57.5

	Hydrotherapy pool
	99
	34.5
	187
	65.1
	48
	16.7
	239
	83.3
	18
	6.3
	269
	93.7

	Ultrasound therapy
	114
	39.7
	172
	59.9
	58
	20.1
	229
	79.8
	37
	12.9
	250
	87.1

	Wax Bath
	68
	23.7
	218
	76
	13
	4.4
	274
	95.5
	18
	6.2
	269
	93.7

	Phonophoresis
	76
	26.4
	211
	73.6
	28
	9.8
	259
	90.2
	18
	6.3
	269
	93.7

	Acupuncture
	73
	25.4
	214
	74.6
	16
	5.6
	271
	94.4
	19
	6.6
	268
	93.4

	Tension Therapy
	98
	34.1
	189
	65.9
	46
	16
	241
	84
	17
	5.9
	270
	94.1

	Interferential Therapy
	65
	22.6
	222
	77.4
	15
	5.2
	272
	94.8
	22
	7.7
	265
	92.3

	Antibiotic Iontophoresis
	73
	25.4
	214
	74.6
	28
	9.8
	259
	90.2
	23
	8
	264
	92

	Exercise Therapy
	182
	63.4
	105
	36.6
	103
	35.9
	184
	64.1
	28
	9.8
	259
	90.2

	Cryotherapy
	97
	33.8
	190
	66.2
	24
	8.4
	263
	91.6
	35
	12.2
	252
	87.8

	Laser therapy
	170
	79.2
	117
	40.8
	93
	32.4
	194
	76.6
	51
	17.8
	236
	82.2
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                         Figure 1: Areas of relevance of physiotherapy in decubitus Ulcers

Ninety-four nurses (32.7%) and 51.9% opined that physiotherapists would be highly relevant and relevant in stage I and II ulcers respectively (Table 3). Two hundred and six Nurses (71.7%) and 72.1% agreed that physiotherapist intervention in decubitus ulcer would promote wound healing and reduce the length of hospital stay respectively (Table 4).

	Table 3: Frequency distribution for Relevance of Physiotherapy at Different Stages of Decubitus Ulcer

	Stages
	Highly Relevant
	Relevant
	Not   Relevant

	
	F
	%
	F
	%
	F
	%

	Stage I
	94
	32.7
	149
	51.9
	44
	15.3

	Stage II
	58
	20.2
	157
	54.7
	72
	25

	Stage III
	72
	25.1
	142
	49.2
	73
	25.4

	Stage IV
	61
	20.3
	149
	51.9
	17
	5.9

	Stage V
	73
	25.4
	137
	47.7
	77
	26.8

	All Stages
	68
	23.6
	142
	49.5
	77
	26.8


	Table 4: Opinion of the effects of Involvement of Physiotherapist in the Management of Decubitus Ulcer

	Involvement of Physiotherapy
	Highly Relevant
	Relevant
	Not Relevant

	
	F
	%
	F
	%
	f
	%

	Promote healing
	20
	71.7
	67
	23.3
	14
	4.9

	Reduce length of hospital stay
	207
	72.1
	70
	24.4
	5
	1

	Reduce cost of hospitalization
	188
	65.5
	85
	29.6
	13
	4.5

	Improve the quality of life
	205
	71.4
	68
	23.7
	12
	4.2

	Increase bactericidal effect
	61
	21.2
	170
	59.2
	51
	17.1

	Prevent decubitus ulcer
	121
	42.2
	140
	48.8
	21
	7.3

	Adequacy of skill
	56
	19.5
	187
	65.2
	41
	14.4

	Pre-and Post-operative wound care
	92
	31.7
	153
	53.3
	35
	12.2

	Use of electromotive forces
	106
	36.9
	149
	51.9
	20
	7


Discussion

This study found that most nurses were aware that physiotherapists are usually involved in the management of skin ulcer but only half of them were familiar with Physiotherapy modalities. Also, about half of the nurses did not respond to the questions on familiarity and relevance of Physiotherapy in care of skin ulcer. This finding was similar to that of Onigbinde et al., (2014) where less than half of respondents were also familiar with some modalities and procedures of physiotherapy. The non-response to questions on familiarity and relevance of physiotherapy modalities in the management of Decubitus ulcer could only be attributed to lack of knowledge (Onigbinde et al., 2014). It was also observed that most Nigerian nurses have poor knowledge of the bactericidal effects of relevant physiotherapy modalities, whereas, previous reports attributed promotion of wound healing to the bactericidal effects of antibiotic iontophoresis, laser therapy and ultraviolet radiation (Gulhan and Garber, 2009; Gupta et al, 2013; Access Medicine, 2019; Onigbinde et al 2010; Onigbinde et al 2010; Fukui, 2020). Similarly, there are documentations on the effectiveness of Electrical stimulation and antibiotic iontophoresis in the management of decubitus ulcers (Lazarus et al., 1994, Onigbinde et al 2010, Onigbinde et al., 2011, Girgis and Duarte 2018, Arora et al., 2020; Mohit et al., 2020; United Healthcare, 2023). The findings of this study, however contradicted the report of Clarkson et al (2019) who reported that majority of Healthcare staff in the United Kingdom, nurses inclusive, have satisfactory levels of knowledge and attitudes in relation to decubitus ulcers. The low knowledge found among nurses in this current study was similar to the findings of Dalvand et al., (2018); Sengul and Karadag (2020); Sucu and Kilic (2022); and Dirgar et al., (2022). The poor knowledge of nurses about bactericidal effects of some physiotherapy modalities may impair referral and collaboration, especially, when decubitus ulcers of patients are colonized with antibiotic resistant pathogen that slows down healing. Furthermore, poor inter-professional knowledge about physiotherapy among nurses may not promote the required collaboration for effective provision for quality care (CAIPE, 1997). Lack of adequate knowledge about a profession have been suggested to lead to misconception, inter-professional conflict and under-utilization (Jackson 2004; Zwarenstein and Reeves, 2006; World Health Organization, 2010; The Knowledge Network, 2013; Onigbinde et al., 2014)). Contrarily, majority of the nurses agreed that physiotherapy intervention in decubitus ulcer would promote wound healing, and equally reduce the length of hospital stay for patients. The prevention of decubitus ulcer had been identified to be important in order to reduce health cost and improve team work (Ozcan and Kul Karaali, 2023). These results brought to mind that training programs which will specifically emphasise techniques and role of other health professionals should be organized for nurses (Ozcan and Kul Karaali, 2023).
Irrigation is a form of hydrotherapy and it is a component required in wound dressing by nurses. About half of the nurses correctly opined that physiotherapy intervention should be during irrigation procedure. Also, physical assessment of wound is important to monitoring improvement and progression following interventions but most the nurses were not familiar with the planimetric, volumetric and Pressure sore status tool methods of wound assessment whereas it is important to constantly evaluate decubitus ulcer based on localization, stage, size (length, breath, and depth) and presence of exudates (Seiller, 2005). In addition, very few nurses reported having physiotherapists in the wound care team despite the relevance and effectiveness of physiotherapy. Mccullooch (1998) and Samuriwo (2012) emphasized the need to adopt multidisciplinary approach to the management of decubitus ulcer, noting further that physiotherapists have a key role to play. A positive trend was observed among most nurses with the willingness to co-manage decubitus ulcer with physiotherapists. The willingness to co-manage with physiotherapists was considered to be a good development that will be beneficial to patients with decubitus ulcers. 

Most nurses opined that physiotherapy would be most relevant in the prevention of decubitus ulcer while a considerable proportion opined that physiotherapy would be relevant at different stages of ulcer; and in bacteria colonized wounds. Physiotherapy provides effective prophylactic measures to developing skin ulcers in the form of UVR, exercise therapy and strengthening muscles (that will enable patient to lift up in order to avoid undue pressure on the skin), (Thomson, 2000). Of interest was the high proportion of nurses who opined that physiotherapy would be most relevant for research purpose. The outcome of several researches had favoured the use of physiotherapy with topmost goal of providing Evidence Based reports for clinical applications. 

The implications of the findings of this study are high as it will change the focus and policy towards involving relevant professionals required to manage decubitus ulcer and also create awareness on the expanded role of physiotherapy in Nigeria. Aside promoting inter-professional collaboration, it may reduce economic hardship of patients by promoting faster wound healing and reduced hospital stay on beds.  The limitation of this study was the relative small sample size considering the large population of nurses in Nigeria. Also, the sample was generalized to all specialties whereas there are experts in nursing with special qualifications in wound management. 

Conclusion

In conclusion, Nigerian nurses were aware of the role of physiotherapy in the management of decubitus ulcer but very few had been involved in the co-management with physiotherapists. However, they were willing to co-manage with Physiotherapists in a wound care team. It was also concluded that the bactericidal effect of ultra-violet radiation and antibiotic iontophoresis were unknown to most nurses. 
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