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Abstract

Musculoskeletal disorders (MSDs) are widespread public health problem that affects quality of life 

and productivity. This study aimed to determine the prevalence and risk factors of MSDs among 

radiological technologists (RTs) working at governmental hospitals in Gaza Strip. The design of 

this study was descriptive, analytical, cross-sectional one. The sample of this study consisted of 172 

technicians (136 male and 36 female). The researcher used constructed self-administered 

questionnaire for data collection. A pilot study on 15 RTs was conducted to test validity and 

reliability of the study instrument. Different statistical procedures used for data analysis including 

cross tabulation, percentage and Chi square.

The results showed that the overall prevalence of MSDs among study participants was 75.6%. 

MSDs were higher among female RTs (91.7%) compared to male RTs (71.3%). Back was the 

dominant site for MSDs and it constitutes 31.5%and stiffness was the dominant type of pain 

(40.76%). Eighty three point five percent of male and 84.8% of female RTs complained of moderate 

to severe MSP. The majority of RTs (79.2%) have intermittent episodes of pain and 56.2% of RTs 

complained of pain for more than 6 months. Regarding pain onset, 90.0% of RTs developed pain 

after they were employed in radiology department and 10.0% of RTs had MSP before working in 

radiology department. There were no statistical significant differences in MSP in relation to 

gender, age and years of experience. The highest complain of MSP (61.0%) was among RTs aged 

���\HDUV�DQG�OHVV�DQG�WKH�ORZHVW�FRPSODLQ��������ZDV�DPRQJ�57V�DJHG����±����\HDUV��������RI�

those who complained of MSP were employed foU���±���\HDUV��$PRQJ� WKRVH�ZKR�FRPSODLQHG�RI�

pain, 82.3% asked for medical advice. Bending and twisting were the major risk factors for MSDs 

(88.4%) followed by lifting heavy objects and cassettes (85.5%), lifting and transferring patients 

(77.9%) and psychological pressure (77.3%), while sitting for long time (32.6%) and office work 

(19.2%) were the lowest risk factors as perceived by RTs. Concerning workplace environment, 58.7 

% of RTs reported that lighting in their workplace was unsuitable, 54.6% of RTs reported that 

floor was unsuitable and 58.1% of RTs reported that staff number was unsuitable. The study 

concluded that workplace modifications is needed (lighting and floor) beside the need to increase 

the number of qualified staff. Priority suggestions to avoid MSDs were decreasing the number of 

radiology procedures performed each day, distributing assignments fairly between staff and 

avoiding lifting heavy objects. 
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Chapter One 

Introduction 

1.1 Back ground 

Musculoskeletal disorders (MSDs) are an important and costly occupational health problem 

with consequences for workers, employers and society. About 40 million workers are 

affected by work-related MSDs. Almost a quarter of the European workforce report that 

they have experienced muscular pain in their neck, shoulders, upper limbs and about one in 

every three suffers from low back pain (LBP). Within the European Union, MSDs are the 

single most common cause of sickness absence from work, early retirement and disability 

payments. 

It is estimated that the direct annual costs of the MSDs account for 2% of the European 

gross domestic product (Bevan, et al. 2009). Work related musculoskeletal disorders 

(WRMSDs) are major public health problems and the most serious in the field of 

occupational health. These disorders leading to disability, increased absenteeism and 

produce significant costs in treatments and compensations (Magnago, et al. 2010). They are 

among the most costly health care problems facing society today (Marras, et al. 2009). 

MSDs affect the body
¶
s muscles, joints, tendons, ligaments, bones and nerves. Most of 

them caused either by the work itself or by the employees working environment. Typically, 

MSDs affect the back, neck, shoulders, upper limbs and less often affect  lower limbs 

(OSHA, 2010). The world Health Organization (WHO) has characterized work-related 

diseases as multi factorial to indicate that a number of risk factors (e.g., physical, 

id2424031 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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organizational, psychological, individual, and socio-cultural) contribute to causing these 

diseases (WHO, 1985). 

It has been shown that MSDs represent 40% of all chronic health problems, 54% of long 

term disability and 20% of health care utilization (Badly, et al. 1994). Every year in the 

European Union (EU), there are 5,720 fatal work-related accidents and millions of people 

injured from work place (OSHA, 2010). In the United States (US), MSDs are the most 

frequent complaint where about 33% of adults are affected by their signs and symptoms 

including limitation of motion or pain in joints or extremity and its prevalence generally 

increases with age (David, 2002). In addition, Skinner (1996) found that LBP is common in 

the US where about 80% of population will experience LBP during adulthood. An 

interesting study was done by Micheal, et al. (2008) and reported that lifetime LBP 

prevalence was 70.9% and direct patient contact that includes lifting and transferring 

patients may be an important risk factor for LBP among health professionals working in 

Kuwait Hospitals. 

Locally, musculoskeletal pain (MSP) was studied among laboratory technicians working at 

governmental hospitals in Gaza Strip (GS) and it was founded that 68.7% of them were 

suffering from musculoskeletal pain and females suffer more than males (El-Astal, 2010). 

Another study revealed that the prevalence of LBP among health professionals at UNRWA 

health departments in GS was about 70.5% and the prevalence increase with age (Abu 

Rayya, 1999). Another study showed that the prevalence of LBP was 70.6% among 

operating room nurses in governmental hospitals in GS (Al Nawajha, 2011). Among 
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Academic and administrative staff at Islamic University in Gaze, muscle spasm was the 

dominant type of neck pain, and in 88.2% of the study participants the nature of pain was 

interrupted (El Keshawi, 2008). 

MSDs comprises significant injuries and disability among radiological technologists (RTs), 

risk factors include lifting cassettes, carrying patients, transferring mobile devices, contact 

stress (wearing lead apron), awkward posture, force, static postures and others (Chavez, 

2005). Lorusso, et al���������IRXQG�WKDW�����RI�,WDOLDQ�;�UD\�WHFKQRORJLVWV¶�VWXGHQWV�KDYH�

LBP, 20% have neck pain and 21% have shoulder pain. 

In Gaza, governmental hospitals there are many factors that contribute to development of 

MSDs and pain / discomfort among RTs since they face many physical, psychological and 

occupational hazards. Therefore, this study was conducted to identify the most common 

MSDs and consequent MSP through determining its prevalence, characteristics, common 

risk factors and associations with demographic variables. 

 

1.2 Research Problem 

MSDs are widespread in occurrence with significant costs and affect quality of life. Many 

studies revealed that MSDs are a real problem in different specialties among health 

professionals (Al-Nawajha, 2011; El-Astal, 2010; Lorusso, et al. 2010). They represent an 

increasing problem for the employees as they cause suffering, disability, pain and or loss of 
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job. For the employer, they reduce business efficiency, productivity and increase social 

security costs (El Keshawi, 2008). 

Excess compliant from MSDs have many negative consequences on the performance of 

many health professionals. RTs having over workload, poor working environment, 

psychological stress, uncomfortable design of workplace, sudden movements during work 

and job type may result in real impact on developing MSDs. Therefore, this study is going 

to identify the most common MSDs among RTs at governmental hospitals in GS to provide 

valid information about the prevalence and risk factors of MSDs in order to provide helpful 

recommendations to avoid or reduce work-related injuries and diseases. 

 

1.3 Justification of the study 

RTs are trained health professionals responsible for performing diagnostic imaging 

procedures and their tasks include preparing the patients for radiological examinations, 

positioning and immobilizing them on examination table, moving the equipments over the 

patients, lifting heavy cassettes and developing X-ray films.  All of these can contribute to 

MSDs, causing pain, suffering and disability. Therefore, MSDs are considered serious 

occupational health problem that have negative impact on their performance. According to 

the researcher's knowledge, some studies regarding MSDs among health care providers 

were carried out in GS, but only one study among UNRWA clinics RTs in GS was 

conducted by Abu Rayya (1999). Although, there is frequent complaint from LBP, neck 

pain and shoulder pain, some of RTs were referred to physiotherapy clinics and other have 
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VLFNQHVV�DEVHQFH�IURP�ZRUN�IRU�PDQ\�GD\V�DFFRUGLQJ�WR�SK\VLFLDQ¶V�DGYLFH��,Q�&DQDGD�� LW�

was found that 83% of RTs have LBP (Kumar, et al. 2004). Another study showed that the 

prevalence of MSDs among X-ray technologists working at thirteen hospitals in South Italy 

was 76% (Lorusso, et al. 2007). 

Therefore, this study highlighted the most common MSDs in relation to some variables 

among RTs working at Gaza governmental hospitals. The study results also helped in 

implementing modification to alleviate risk factors and management strategies that may 

help to reduce or prevent these disorders. 

 

1.4 Objectives of the study 

1.4.1 General objective 

The general objective of the study is to know the most common musculoskeletal disorders 

among radiological technologists at Gaza governmental hospitals in relation to some 

variables. 

1.4.2 Specific objectives 

- To determine the prevalence of musculoskeletal disorders among radiological  

technologists  at Gaza governmental hospitals. 

- To describe the characteristics of musculoskeletal pain (site, severity, intensity, 

type, onset, duration and nature). 
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- To identify the association between musculoskeletal disorders and socio-

demographic factors (age, gender and years of experiences). 

- To identify risk factors contributing to musculoskeletal disorders among 

radiological technologists. 

- To describe workplace characteristics as perceived by radiological technologists. 

- To suggest recommendations to decrease musculoskeletal disorders. 

1.5 Questions of the study 

- What is the prevalence of  musculoskeletal disorders among radiological 

technologists at Gaza governmental hospitals? 

- What are the characteristics of musculoskeletal pain among radiological 

technologists (site, severity, intensity, type, onset, duration and nature)? 

- Is there an association between musculoskeletal disorders and gender of 

radiological technologists? 

- Is there an association between musculoskeletal disorders and age of radiological 

technologists? 

- Is there an association between musculoskeletal disorders and years of experience? 

- What are the risk factors for developing musculoskeletal disorders among 

radiological technologists? 

- How do radiological technologists perceive their work environment? 

- What are the main suggestions to alleviate musculoskeletal disorders among 

radiological technologists? 
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1.6 Context of the study 

This study was conducted in GS governmental hospitals; therefore, the researcher presents 

some background information about the demographic, geographic context, population, 

Palestinian economy, health situation that have impact on the quality and the utilization of 

the health services. In addition, some information about the place of the study which 

include all governmental hospitals in GS including: Al-Shifa, European Gaza Hospital, Al-

$TVD�0DUW\UV�� $O�(PDUDW\�� $O� 1DVVHU� FKLOGUHQ¶V�� 6SHFLDOL]HG� FKLOGUHQ¶V� KRVSLWDO�� .DPDO�

Adwan, Abu Yousef Al-Najjar, Nasser medical complex, Beit Hanoun, and Aldorra 

pediatric hospital are presented. 

1.6.1 Demographic context 

Palestine has an important geographical and strategic location; it is situated on the eastern 

cost of the Mediterranean Sea, bordered by Lebanon on the North, Syria and Jordan on the 

East, the Gulf of Aqaba on the south and by Egypt and the Mediterranean Sea on the West. 

Now, Palestinian National Authority comprises the two geographically areas, the West 

Bank and Gaza Strip. Its position on the crossroads from Africa to Asia made it a target for 

occupiers and conquerors over the centuries. The last of these was Israel who occupied the 

GS in 1967 (MOH, 2006). 

In 2009, the Palestinian Central Bureau of Statistics (PCBS) estimated the number of 

population in Palestinian territories as 3.9 million and the distribution of Palestinian 

population is as follows: 2.4 million (61.5 %) in the west bank and 1.5 million (38.5 %) in 
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the Gaza Strip, 755,000 males and 732,000 females. The percentage of urban population 

mid-2009 was about 73.7%, while the percentage of the rural population and camps areas 

was 17.0% and 9.3% respectively. 

41.9 % of the Palestinian population are under 15 years old (40 % in west bank and 44.9 % 

in the Gaza Strip), while 3 % are above 65 years old (3.4% in west bank and 2.5% in the 

Gaza Strip). The highest populated governorate in the Gaza Strip is Gaza Governorate 

(519,000) and the lowest is Rafah (182,000) (PCBS, 2009). 

 

1.6.2 Socioeconomic context 

The Palestinian economy refers to the economy of the Palestinian territory; including GS, 

WB and East Jerusalem. Current political situation and the siege imposed against GS have 

severely damaged the Palestinian economy. According to PCBS, 23.8 % of the households 

in the Palestinian territories in 2007 were suffering from deep poverty according to 

consumption patterns (13.9% in the WB, and 43.0% in the GS), while according to income 

patterns, 48.0% of households were suffering deep poverty (37.3% in the WB, and 69.0% 

in the GS), (PCBS, 2009). Nowadays, 80% of families in Gaza currently depend on 

humanitarian aid. This decline results from exceptional levels of poverty and the inability 

of a large majority of the population to provide basic food. As a result, humanitarian aid 

organizations increased food aid dramatically to meet the needs of this increasingly poor 

population. In 2008, over than 1 million people; about three-quarters of Gaza's population 

depend on food aid (Human Rights Council, 2010).  



ϵ

 

1.6.3 Environmental status 

Palestinian environment is facing  serious threats , such as the alarming population growth, 

limited land resources, long term isolation as a result of the regional political circumstances 

. This had caused serious deterioration , fast depletion and contamination of our 

environmental resources which lead to health risks among citizens (Lubbad, 2006). 

Handling of hazardous waste and infectious waste mixed up with solid waste is a critical 

problem which causes environmental and health risks in the Palestinian Territories (UNEP, 

2003). 

 

1.6.4 Palestinian health care system 

Over the past years, the Palestinian health care system had been developing in dynamic 

way to face the instability of the Palestinian situation. The four major providers of health 

care services in Palestine are: the Palestinian National Authority represented by MOH, 

UNRWA, NGOs, and the privet sector. MOH is the main health care provider; it provides 

primary, secondary services and purchased some services from privet providers 

domestically and abroad (MOH, 2006). MOH plays the main role in providing and 

controlling immunizations scheme, public health  activities, licensing and registration of 

health facilities. Health care financing is mainly provided through the government, apart 

from the out-of pocket health financing which is the first source of health financing in 
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Palestine.  UNRWA provides primary health care (PHC) services to the refugee population 

through 20 PHC centers. The NGOs sector is extensive from missionary hospitals, to 

facilities supported by international organization, to community health centers, it operates 

DERXW����FHQWHUV��7KH�SULYHW�IRU�±�SURILW�KHDOWK�VHFWRU�DOVR�SURYLGH�WKH�WKUHH�OHYHOV�RI�FDUH�

through wide range of practices (WHO, 2009). 

 

1.6.5 MOH hospitals 

The MOH owns and operates 25 hospitals (13 in GS and 12 in the WB), furnished with 

2,815 beds (1,499 in GS and 1,316 in the WB). Of these hospitals there are the general 

hospitals with 2,163 beds (1,199 in GS and 964 in WB), two psychiatric hospitals with 319 

beds (280 in WB and 39 GS), one ophthalmic hospital in GS with 31 beds and two 

Pediatric hospitals in GS with 222 beds (MOH, 2006). 

1.6.7 Governmental radiology services in Gaza Strip 

The MOH provides radiological services mainly through hospitals. In Gaza governorates, 

there are 13 governmental hospitals, and only 11 of them provide radiology services. The 

ophthalmology and psychiatry mental health hospitals do not provides these services. 

All of eleven hospitals provide Ultra-Sonography, routine X-ray and is suppose to provide 

fluoroscopy procedures in their departments also but there are some defects in some 

hospitals, while four of these hospitals have Computed Tomography (CT) units and three 

hospitals have mammography units. Only two hospitals have panorama units. Magnetic 
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5HVRQDQFH� ,PDJLQJ� �05,��� ZKLFK� LV� D� QRQ� LRQL]LQJ� UDGLDWLRQ� LV� DYDLODEOH� RQO\� LQ� 1DwI�

Center. 

5HJDUGLQJ� QXFOHDU� PHGLFLQH� DQG� UDGLRWKHUDS\� �WKHUH� DUH� VRPH� PDFKLQHV� DW� 1DwI� 3ULQFH�

center in Shifa hospital, but they have not been operated because of Israeli siege imposed 

on Gaza strip. Only 14 of the primary health care clinics and centers have a routine X ray 

services. 

According to the records of hospitals directorate general about 478600  radiological 

diagnostic procedures were done in 2010; 58788 of them US and 13894 CT procedures. 

Radiology departments has noticed that there is an increase in the frequency of radiological 

procedures year after year and there is no rational use for them (Directorate general of 

hospitals, 2010). 
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1.7 Definition of terms 

Musculoskeletal disorders (MSDs) 

MSDs refer to a condition that can affect the ERG\¶V�PXVFOHV�� MRLQWV, tendons, ligaments, 

and nerves. Typically, they affect the back, neck, shoulders and upper limbs; less often, 

they affect the lower limbs (OSHA, 2010). 

The researcher defines musculoskeletal disorders operationally as any condition that lead 

to pain or discomfort in the neck, shoulders and back at any time during the last year. 

Musculoskeletal pain (MSP) 

Pain that affects the muscles, ligaments and tendons, along with the bones (Chris, et al., 

2002). 

The researcher defines musculoskeletal pain operationally as any complaint of discomfort 

or unpleasant sensation of varying severity that occurs in the neck, shoulders and back that 

result from work conditions. 

Risk factors 

Any characteristic of a person (such as age), a situation (such as the severity of a traumatic 

event), or a person's environment (such as family life) that increases the likelihood that that 

person will eventually develop a disorder (Matthew, 2008). 

The researcher defines risk factors operationally as the sum of poor conditions in the 

workplace that may lead to musculoskeletal discomfort or pain including work overload, 
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lifting heavy objects, lighting, ventilation, height of working tables / disks, space and 

crowd. 

Radiology department 

Hospital department which is responsible for the administration and provision of X-Ray 

diagnostic and therapeutic services (www. MedConditions.net). 

The researcher defines radiology department operationally as special place in the hospital 

designated for performing diagnostic procedures by using X-ray, computed tomography, 

mammogram, panorama, ultra sound, fluoroscopy or magnetic field. 

Radiological technologist 

The United States Department of Labor defines radiological technologists and technicians 

as trained professional who perform diagnostic imaging examinations like x rays, computed 

WRPRJUDSK\��PDJQHWLF�UHVRQDQFH�LPDJLQJ��DQG�PDPPRJUDSK\��86'/�������±��������

The researcher defines radiological technologist operationally as any health professional, 

male or female trained in performing different X-Ray and imaging diagnostic procedures 

and working currently in any governmental hospital in the GS.. 

 

1.8 Lay out of the study 

This study consists mainly from five chapters: introduction, conceptual framework and 

literature review, methodology, results and discussion, conclusion and recommendations. 
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The first chapter browsed general introduction to the study, where a brief background 

regarding the subject of the study was provided. The researcher illustrated the research 

problem, justification for conducting the study, objectives of the study, questions of the 

study, definition of terms and context of the study. 

The second chapter included two parts: the first part is conceptual framework where the 

researcher provided a schematic diagram of the conceptual framework of the study. The 

second part is the literature review related to the study topic and variables. In-depth detailed 

theoretical inquiry including previous studies were presented. 

The third chapter described methodology including study design, population, sample, 

instrument, pilot study including validity and reliability of study instrument, ethical 

considerations and statistical analysis. 

In the fourth chapter, the study results and discussion were presented. The researcher 

treated the results in form of tables that make it easy for the reader to understand and make 

comments. The results were discussed in respect to available published previous studies 

that directly related to the topic of this study and its objectives. 

Finally, in the fifth chapter, the researcher presented conclusion and recommendations in 

the light of the study results. 
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Chapter Two 

Conceptual framework and literature review 

2.1 Conceptual framework 

Based on the review of available literature, the researcher designed the conceptual 

framework. Conceptual framework is used to guide and direct the research process and to 

make research findings more meaningful. The diagram below illustrates that the occurrence 

of MSDs among RTs in relation to different socio-demographic factors (gender, age and 

years of experience), risk factors that may lead to MSDs. Type of pain and its 

characteristics are considered. 

 

 

 

 

 

 

 

 

Figure (2.1): Conceptual framework diagram 

Socio-demographic 

variables 

Age 

Gender 

Experience 

 

MSDs  

(Back pain, shoulder pain and neck pain)   

Risk factors           

�HPSOR\HH¶V�SHUFHSWLRQ��

Heavy objects 

Psychological pressure 

Lifting / transferring 

patients 

Sudden movements 

Poor work environment 

Long standing 

Intensity

Site

Type

Nature

Onset

Severity

Duration



ϭϲ

Literature review 

2.2 Introduction 

MSDs constitute a major public health problem in the industrialized countries. MSDs cause 

individual suffering, trouble in daily living, and considerable economic and societal 

consequences due to short and long-term work disability and productivity losses (Buckle, 

2005). Low back pain (LBP), neck pain and shoulder disorders are common among 

working populations and are the main reasons for work-related consultations in general 

practice (Taimela, et al. 2007). In general, population studies in different countries, the 

lifetime prevalence of back disorders has varied between 30% and 84% and that of neck 

disorders has been about 70% (Riihimaki, 2005). Another study showed the lifetime 

prevalence of back pain was as high as 76% among women and 77% among men, and that 

of neck pain 68% among women and 54% among men. A recent survey based on self-

reported data from European workers claimed that about 33% of Finnish workers reported 

work-related pain in their neck, arms and shoulders. In the descending order of pain 

reporting, the Finnish workers ranked as the eighth of all EU member states (Bevan, et al. 

2009). 

MSDs are the most significant health problems faced the workforce today, with a 

percentage of 35%; fatigue and depression are increased among members of workforce 

leading to burnout and occupational exhaustion syndrome (European Foundation for the 

Improvement of Living and Working Condition, 2006). 
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2.3 Musculoskeletal system 

2.3.1 Definition 

Musculoskeletal system is the system of muscles, tendons, and ligaments, bones, joints, and 

associated tissue that move the body and maintain its form (www.Answer.Com). 

2.3.2 Anatomical review of musculoskeletal system 

A musculoskeletal system (also known as the locomotor system) is an organ system that 

gives animals (including humans) the ability to move using the muscular and skeletal 

systems. The musculoskeletal system provides form, support, stability, and movement to 

the body. It is made up of the body's bones (the skeleton), muscles, cartilage, tendons, 

ligaments, joints, and other connective tissue that supports and binds tissues and organs 

together. The musculoskeletal system's primary functions include supporting the body, 

allowing motion, and protecting vital organs. The skeletal portion of the system serves as 

the main storage system for calcium and phosphorus and contains critical components of 

the hematopoietic system. This system describes how bones are connected to other bones 

and muscle fibers via connective tissue such as tendons and ligaments. To allow motion, 

different bones are connected by joints. Cartilage prevents the bone ends from rubbing 

directly on to each other. Muscles contract (bunch up) to move the bone attached at the 

joint. There are, however, diseases and disorders that may adversely affect the function and 

overall effectiveness of the system. These diseases can be difficult to diagnose due to the 

close relation of the musculoskeletal system to other internal systems. The musculoskeletal 
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system refers to the system having its muscles attached to an internal skeletal system and is 

necessary for humans to move to a more favorable position (Kahn and Scott, 2008). 

 

2.4 Work-related musculoskeletal disorders (WRMSDs) 

Canadian Center for Occupational Health and Safety (CCOHS) defined WRMSDs as 

groups of painful disorders of muscle, tendons and nerves. Work activities, which are 

frequent and repetitive, or activities with awkward postures cause some disorders that may 

cause pain during work or at rest. Almost all types of work require the use of the arms and 

hands. Therefore, most WRMSDs affect the hands, wrists, elbows, neck and shoulders. 

Work using the legs can lead to WRMSDs of legs, hips, ankles and feet. Some back 

problems also result from repetitive activities (CCOHS, 2005). 

 

2.5 Musculoskeletal disorders 

2.5.1 Definition of MSDs 

MSDs refer to a condition that can affect the ERG\¶V�PXVFOHV�� MRLQWV, tendons, ligaments, 

and nerves. Most MSDs develop over time and caused either by the work itself or by the 

HPSOR\HH¶V�ZRUNLQJ�HQYLURQPHQW��7KH\�DOVR�UHVXOW�IURP�IUDFWXUHV�LQ�DFFLGHQWV��7\SLFDOO\��

MSDs affect the back, neck, shoulders and upper limbs; less often, they affect the lower 

limbs (OSHA, 2010). 
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2.5.2 Symptoms of MSDs 

The symptoms of MSDs occur in the upper limbs, back, neck and hips, the damage 

involved the tendons, muscles, joints, blood vessels and peripheral nerves (Hales and 

Bertsche, 1992). The symptoms include; pain, localized and /or general mainly in the neck, 

lower back, shoulders and arms, numbness, mainly in the hands, wrists and elbows, 

tingling, itching, burning sensation, weakness in the arms, swelling, particularly in the 

wrists and hands, loss of functions and a change in skin color in the hand or fingers 

(Wihlidal and Bertsche, 1997). Symptoms vary from person to person but the common 

symptoms are : pain, fatigue and sleep disturbances (www.medicinenet.com, 2009). 

2.5.3 Diagnosis of MSDs 

MSDs Diagnosis usually is based on the symptoms and on the results of physical 

examination. Laboratory tests, imaging tests, or other diagnostic procedures are sometimes 

necessary to confirm a diagnosis. 

2.5.3.1 Laboratory tests 

Laboratory tests are also often useful to help monitor the progress of treatment. For 

example, the ESR can be particularly useful in helping to monitor the progress of treatment 

in rheumatoid arthritis or polymyalgia rheumatic. The level of creatine kinase (a normal 

muscle enzyme that leaks out and is released into the bloodstream when muscle is 

damaged) may also be tested. Levels of creatine kinase are increased when there is 

widespread ongoing destruction of muscle. In rheumatoid arthritis, a blood test to identify 

rheumatoid factor or anti-cyclic citrullinated peptide (anti-CCP) antibody is helpful in 
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making the diagnosis. In systemic lupus erythematosus (lupus), a blood test to identify 

autoimmune antibodies (antinuclear antibodies) is helpful in making the diagnosis 

(Michael, 2006). 

2.5.3.2 X-rays 

X-rays are most valuable for detecting abnormalities in bone and are taken to evaluate 

painful, deformed, or suspected abnormal areas of bone. Often, x-rays can help to diagnose 

fractures, tumors, injuries, infections, and deformities (such as congenital hip dysplasia). In 

addition, sometimes x-rays are helpful in showing changes that confirm a person has a 

certain kind of arthritis (for example, rheumatoid arthritis or osteoarthritis). X-rays do not 

show soft tissues such as muscles, bursae, ligaments, tendons, or nerves. To help determine 

whether the joint has been damaged by injury (Michael, 2006). 

2.5.3.3 Computed Tomography (CT) 

Computed tomography (CT) give much more detail than conventional x-rays and may be 

performed to determine the extent and exact location of damage. These tests can also be 

used to detect fractures that are not visible on x-rays. CT best images the bone (Michael, 

2006). 

2.5.3.4 Magnetic Resonance Imaging (MRI) 

MRI is valuable for imaging muscles, ligaments, and tendons. MRI can be used if the cause 

of pain is thought to be a severe soft-tissue problem (for example, rupture of a major 

ligament or tendon or damage to important structures inside the knee join (Michael, 2006). 
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2.5.4 Causes of MSDs 

The causes of MSDs are varied from one person to another; muscle tissue can be damage with the 

wear and tear of daily activities. Trauma to an area, auto accidents, falls, fractures, sprains, 

dislocations can also cause musculoskeletal pain. Prolonged immobilization, repetitive movements, 

overuse and postural strain also caused MSDs .Abnormal postures and positions may result in 

chronic nerve compression, or may shorten muscle, if the muscle crosses over a nerve, compression 

may occur. These postures may also contribute to muscle imbalance (Novak, 2004). Poor 

equipment design such as  keyboard/screen height and position, equipment  maneuverability, ill 

adjusted or non adjustable chairs and examination couches, poor posture due to the type of work 

performed especially with the shoulder in sustained abduction and the spine in an unnatural 

alignment, sustained pressure and force often used to optimize imaging, repetitive movements 

particularly when performing sessions of similar examinations, awkward scanning techniques 

especially when performing endocavity, cardiac, musculoskeletal and vascular examinations, 

assisting with patient movement, and body habits and gender, inadequate work breaks with 

insufficient recovery time and overall job stress may cause MSDs (Wihlidal, et al. 1997). Also, 

musculoskeletal pain can be caused by damage to bones, joints, muscles, tendons, ligaments, or 

nerves. Injuries are the most common cause. If no injury has occurred or if pain persists for more 

than a few days, then another cause is often responsible .Bone pain is usually deep, penetrating, or 

dull. It commonly results from injury. Other less common causes of bone pain include bone 

infection (osteomyelitis) and tumors. Muscle pain is often less intense than that of bone pain but can 

be very unpleasant. For example, a muscle spasm or cramp (a sustained painful muscle contraction) 

in the calf is an intense pain that is commonly called a charleyhorse. Pain can occur when a muscle 

is affected by an injury, an autoimmune reaction (for example, polymyositis or dermatomyositis), 
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and loss of blood flow to the muscle, infection, or invasion by a tumor. Tendon and ligament pain is 

often less intense than bone pain. It is often worse when the affected tendon or ligament is stretched 

or moved. Common causes of tendon pain include tendinitis, tenosynovitis,  epicondylitis, and 

tendon injuries. Common causes of ligament pain include injuries (sprains).Some musculoskeletal 

disorders cause pain by compressing nerves. These conditions include the "tunnel syndromes" (for 

example, carpal tunnel syndrome, cubital tunnel syndrome, and tarsal tunnel syndrome). The pain 

tends to radiate along the path supplied by the nerve and may be burning. Sometimes, pain that 

seems to be musculoskeletal is actually caused by a disorder in another organ system. For instance, 

shoulder pain may be caused by a disorder affecting the spleen or gallbladder. Back pain may be 

caused by an abdominal aortic aneurysm. Arm pain may be caused by a heart attack (myocardial 

infarction). Additionally, sometimes pain that seems to be coming from one part of the 

musculoskeletal system actually comes from another part. For instance, knee pain in an adolescent 

may be caused by a disorder of the hip called slipped capital femoral epiphysis (Jacewicz, 2006). 

2.5.5 Risk factors for developing MSDs 

MSDs are the single largest category of work-related illness, representing a third or more of 

all registered occupational diseases in the Nordic countries, the United States and Japan, it 

has been estimated that about 40% of all upper limb disorders in the total US employed 

population were attributable to occupational exposures (Punnett and Wegman, 2004). In 

global terms, 37% of LBP appear to be caused by occupation, and work-related LBP has 

been estimated to be responsible for 818,000 disability-adjusted life years being lost 

annually (Punnett, et al. 2005). Accordingly, risk factors related to work have been 

extensively studied. The WHO has defined 'Work-related musculoskeletal diseases' as 

diseases that can be partly caused by adverse working conditions, or which may be 
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aggravated, accelerated or exacerbated by work place exposures, or such that may impair 

working capacity (WHO, 1985). 

Epidemiologic evidence has accumulated that both physical and psychosocial factor at 

work and individual factors play a role in the development of MSDs (Bongers, et al. 2006). 

Psychosocial risk factors for work-related MSDs can be categorized into those that are 

specific to the workplace (low social support at work, job satisfaction, low skill discretion, 

low job control) and those that are individual psychosocial or psychological characteristics, 

such as depression, anxiety and mental stress (Bernard, 1997). 

 

2.5.5.1 Physical workload 

Several studies were conducted to determine the risk factors of MSDs. In a prospective 

cohort study with one-year follow up among physiotherapists to determine the effects of 

specific risk factors, the results showed that patients transfer, patients repositioning, bent or 

twisted postures, joint mobilization, soft tissue work and job strain, all of these factors 

increased the risk for WRMSDs (Campo, 2008). Another study conducted in China to 

investigate the association between MSDs and work-related risk factors in the medical staff 

in a single radiology department, it was found that pain was significantly higher among 

workers performing tasks with repetitive movements, physical activities such as bending, 

WZLVWLQJ��RU�UHDFKLQJ��8SSHU�OLPE�SDLQ�ZDV�PRUH�FRPPRQ�DPRQJ�;±UD\�WHFKQRORJLVWV�ZKR�

repeatedly handle radiographic cassettes, sitting for prolonged periods and wearing a lead 

apron weighing 4-6 Kg also a significant risk factor for developing MSDs, and in particular 

back pain. Because workload was increased low back pain in technologists according to 
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study results, it was found that time off was a protective factor for MSDs, and it may be 

significantly lower the risk of lower limb pain (Hung, et al. 2009). A recent review 

(Bakker, et al. 2009) considered cohort studies only from years 1997-2007. The reviews 

indicate that the evidence is strong for manual materials handling, bending and twisting 

postures at work, and whole body vibration as being risk factors for LBP. A study 

conducted by Morken, et al�� ������� WR� DQDO\]H�:506'V� DQG� ULVN� IDFWRUV� LQ� 1RUZD\¶V�

offshore petroleum industry from 1992-2003,� ,W¶V� UHVXOW� VKRZHG� WKDW� KLJK� SK\VLFDO�

workload reported the highest cause of WRMSDs with a percentage of 38%, followed by 

repetitive work 26%, walking on hard surfaces, climbing ladders was reported as the cause 

of 10% of the causes. 

In a field study, Kumar, et al. (2003) investigated the biomechanical loads placed on x-ray 

technologists during a select number of tasks. The tasks included 

��:HDULQJ�D�OHDG�DSURQ�

��/RDGLQJ�D�VPDOO�[�UD\�FDVVHWWH�LQWR�D�PXOWLORDGHU�

��/RDGLQJ�D�ODUJHU�FDVVHWWH�LQWR�D�PXOWLORDGHU�

��3XVKLQJ�DQG�SXOOLQJ�DQ�[�UD\�WXEH�

��3XVKLQJ�D�PRELOH�[�UD\�XQLW�RQ�WKH�IORRU�

��3XOOLQJ�D�PRELOH�[�UD\�XQLW�RQ�WKH�IORRU�

��3XVKLQJ�D�SDWLHQW�VWUHWFKHU�LQ�D�KDOOZD\�

��3XVKLQJ�D�ZKHHOFKDLU�ZLWK�D�SDWLHQW�LQ�D�KDOOZD\�

��5HSRVLWLRQLQJ�D�SDWLHQW�KRUL]RQWDOO\�LQ�EHG�
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��5HSRVLWLRQLQJ�D�SDWLHQW�RQ�VLGH�LQ�EHG�

��5HSRVLWLRQLQJ�D�SDWLHQW�WR�DQ�XSULJKW�VHDWHG�SRVLWLRQ�

��5HSRVLWLRQLQJ�D�FDVVHWWH�XQGHU�D�SDWLHQW�

��6OLGHU�ERDUG�WUDQVIHU�RI�D�SDWLHQW�

��6SLQH�ERDUG�WUDQVIHU�RI�D�SDWLHQW�

��3XOOLQJ�WKH�VSLQH�ERDUG�

��/LIWLQJ�D�SDWLHQW�IURP�D�ZKHHOFKDLU��

 

A study of seven X-ray technologists sought to determine the biomechanical loads 

experienced by X-ray technologists performing their routine daily tasks. The participants 

were recorded on videotape to document joint angles, while working. This data was used 

along with participant weight, height and input into the static strength model for calculation 

RI� WKH� OXPERVDFUDO� ORDG�� 7KH� LQYHVWLJDWRUV� FRQFOXGHG� WKDW� WKH�;�UD\� WHFKQRORJLVWV¶�ZRUN�

was found to be biomechanically demanding with tasks such as repositioning patients 

horizontally and lifting a patient from a wheelchair resulting in lumbosacral compression 

loads of 7,936N and 8,335N respectively, which exceeded the maximum permissible 

lumbosacral compression limit set by National Institute for Occupational Safety and Health 

(NIOSH, 1997). Questionnaire results indicated that 83% of the female sample had back 

SUREOHPV��2I�QRWH�LV�WKH�ILQGLQJ�WKDW�����RI�DOO�WKH�WHFKQRORJLVWV�³PRVWO\�OLNHG´�WKHLU�MREV�

DQG�����³DOZD\V�OLNHG´�WKHLU� MREV��7KLV�VXJJHVWV�D�KLJK�GHJUHH�RI� MRE�VDWLVIDFWLRQ�DPRQJ�

these subjects. Significant joint torques were observed during various activities, such as 

repositioning and transferring patients and repositioning cassettes under patients. Awkward 



Ϯϲ

joint angles were observed, particularly with maneuvering the x-ray tubes which is usually 

repeated many times per day. 

Punnett and Wegman, (2004), reported that rapid work pace, repetitive movement, forceful 

exertions, non-neutral body postures, insufficient recovery time, and vibrations are physical 

ergonomic features of work that considered as risk factors for MSDs. 

In the article published on Scandinavian Journal on 2002, studied the relationship between       

a combination of demanding work schedule characteristics and reported MSDs of the neck, 

shoulders, and back among 1163 nurses randomly selected from the list of actively licensed 

nurses in two states in USA. In this cross sectional study the results showed that four of the 

nine work schedule characteristics (working full time,>8 hours/day, 2-4 weekends/month, 

and other than day shift) were significantly related to musculoskeletal disorders in one or 

more body sites (Lipscomb, et al. 2002). 

The main factors that contribute to musculoskeletal injuries in sonographers are poor 

equipment design, poor postures due to the type of work performed, sustained pressure and 

force, repetitive movements, awkward scanning techniques, assisting with patient 

movement, body habits, gender and overall job stress (Wihlidal and Bertsche, 

1997).Various work related factors have been established as predisposing to pain disorders. 

In dentists , over strained and awkward back postures can lead to back pain, repetitive 

actions predispose to neck and shoulders disorders, and psychological stressors  can lead to 

back, neck, and shoulders complaint (Szymanska, 2002). A recent Canadian study found 

that all tasks performed by RTs were stressful, either for the lower back or for upper 
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extremities. The most stressful tasks for back were manually lifting patients from wheel 

chairs, transferring patients using spine borders and repositioning cassettes under patients. 

The most stressful tasks for the upper extremities included carrying cassettes in one hand 

and bending, unloading and repositioning cassettes (Chavez, 2005). 

2.5.5.2 Psychosocial factors at work 

Many psychosocial factors at work have been found to be associated with the occurrence of 

MSDs, such as rapid work pace, monotonous work, low job satisfaction, low workplace 

social support, high job demands, low job control ,work stress, non-work-related stress, and 

high and low skill discretion (Bongers, et al. 2006). Another study found that 83.4% of 

medical students experienced musculoskeletal symptoms, which were attributed to stress 

related work overload (Egwu, et al.  2006). Poor social relationships at work and poor job 

control predicted the increase of pain and clinical findings in the neck and upper limbs, low 

back, and lower limbs in a 10-year follow-up of industrial workers (Leino and Hanninen, 

1995). In a two-year prospective study among newly employed workers, those who 

reported low job satisfaction, low social support and monotonous work had an increased 

risk of new-onset widespread pain (Harkness, et al. 2004). Result from a study have shown 

that radiographers in South-East Nigeria experience work-related biomechanical stress 

symptoms in almost all anatomical regions examined. Upper back musculoskeletal 

symptoms of pain were the most prevalent 37.5% (Egwu, et al., 2006). Macfarlane, et al. 

(2009) evaluated the evidence on associations between psychosocial factors at work and 

MSDs. With regard to back pain, the conclusions were the most consistent for an 

association with high job demands, low job satisfaction and low work support. For 
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neck/shoulder pain, consistency in conclusions was found both regarding high work 

demands  and for low job demands. 

 

2.5.5.3 Health-lifestyle related factors 

Finnish researchers have studied MSP among adolescents, they found that a high physical 

activity level, long sitting time, short sleeping time, and smoking were associated with 

MSP in both boys and girls though the associations were stronger in girls In addition, MSP 

was associated with overweight in girls (Paananen, et al., 2010). Shiri and others  studied 

recently the relationships of overweight, obesity and smoking with LBP; overweight and 

obesity increased the prevalence of LBP. The findings pointed to stronger associations in 

women than in men. Both current and former smokers were observed to have a higher 

prevalence and incidence of LBP than never smokers .Male smokers were at a higher risk 

of LBP than female smokers (Shiri, et al. 2010a, and b). Kauppila, (2009) found that 

smoking and high serum cholesterol levels were most consistently associated with disc 

degeneration and LBP. 

 

2.5.5.4 Individual factors 

Non-workplace factors, which contribute to work-related MSDs possibly influencing 

individual responses to workplace exposures, are considered as individual factors. Among 

these, gender, age, education, marital status, weight, height, overweight/obesity, smoking, 

exercise or sports, other hobbies, drug use, personality and various co-morbidities. The 

likelihood of developing MSDs, gradually increase with age. Over half of the older adults  



Ϯϵ

in the US report chronic joint symptoms and the number of elders with arthritis is expected 

to double in the next 25 years (Leveille, 2005).Women tend to report more MSDs than 

men. The gender difference seems to be more distinct for neck and upper limb disorders, 

Strazdins and Bammer (2004) examined why employed women are much more likely than 

men to experience upper body disorders. The gender differences were explained by risk 

factors at work (repetitive work, poor ergonomic equipment) and at home (less opportunity 

to relax and exercise outside of work). Another study reported that genetic factors do not 

play an important role in the liability to neck pain in individuals 70 years of age or older 

(Hartvigsen, et al., 2005). 

 

2.6 Epidemiology of MSDs 

MSDs are among the most common of human afflictions, they affect all age groups and 

frequently cause disability, impairments, and handicaps (www.Answer.com). According to 

the study carried out in the US, MSDs represent a third or more of all registered 

occupational diseases, and cause more work absenteeism or disability in  US, Canada, 

Finland, Sweden, and England (Punnet and Wegman, 2004). Also in the US, 

musculoskeletal complaints account for 
 
between approximately 15% and 23% of visits to 

family practice physicians (Chao, et al. 2004). A Prospective cohort study with one year 

follow up to understand the work-related MSDs in physical therapists in US, showed that 

57.5% reported a work related pain or discomfort in different body regions (Campo, et al. 

2008). In Europe, many workers in a wide range of jobs develop work related upper limb 
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disorders and they are the most common form of occupational diseases accounting for over 

45%of all occupational diseases (OSHA, 2007). Another study carried out in Italy 

DPRQJ���� ;�UD\� WHFKQRORJLVWV¶� VWXGHQWV�� IRXQG� WKDW� D� ���� SUHYDOHQFH� IRU� 06'V� DW�

anybody site, LBP was the most commonly reported symptom 27%, followed by neck pain 

16% and shoulder pain 11%  (Lorusso, et al. 2010). The prevalence of MSDs among X-ray 

technologists working at thirteen hospitals in South Italy was 76%, also LBP was the 

dominant symptom in 59.6% of the participants and the lowest one was hands/wrists 

(Lorusso, et al. 2007). 

Bos, et al. (2007) conducted a cross-sectional survey of 3,169 nurses and x-ray technicians 

in the Netherlands to estimate prevalence rates of musculoskeletal complaints and 

determine the relation between physical and psychosocial work-related risk factors. This 

study found an overall prevalence rate of low back complaints within the past 12 months of 

76% for the entire sample. The 12- month prevalence of low back complaints in x-ray 

technicians was 75.1%, which was similar to the rate for operation-room nurses 76.6%, 

non-specialized nurses 76.2%, and intensive-care nurses 74.9%. The researcher concluded 

that X-ray technologists as a professional group have comparable prevalence rates to 

nurses. The work-related factor perceived by X-ray technicians as being predictive for low 

back complaints was dynamic load involved in a task. 

Another study conducted in Canada to determine morbidity among X-ray technologists 

aging from 20-53 and physically active,  found that the prevalence rate of musculoskeletal 

pain among them was high, 83% of the participants have back pain,39% of females have 

neck pain, 28% have shoulder pain and 50%suffer from upper extremities pain (Kumar, et
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al. 2004). In main land China, MSDs represents an important issue, where the prevalence 

of MSDs�DPRQJ�ZKLWH�±FROODU�ZRUNHUV�DQG�SURIHVsionals in Beijing was 92.2%, with neck 

pain 72.2%, shoulder and LBP 59.9% each (Smith, et al. 2006). A study conducted in 

Germany to determine the prevalence and symptoms predicting factors at visual display 

terminal workstation showed that 1-year prevalence of MSDs of upper extremities,  neck 

and shoulders was 55% and 38% respectively (Klussman, et al. 2008). 

Regionally, few studies were conducted to study MSDs. In a study conducted in Saudi 

Arabia to find out the prevalence and distribution of musculoskeletal symptoms among 

dentists, the study results showed that 82.9% of the responding dentists had one or more 

symptoms of pain or discomfort in the musculoskeletal system, 59% had pain in different 

parts of the locomotor system where the most severe symptom was in neck 67.9% followed 

by LBP 52.1% and the symptoms are most pronounced among female dentists (Abdul-

Jabaar, 2008). A study conducted in Sudan among office workers and the one-year 

prevalence of compliant of arm, neck and shoulders showed that (250) 53% of the 

respondents could be classified as mild cases. The highest incidences were found for neck 

64% and shoulder symptoms 41%          (El-Tayeb, et al. 2008). The prevalence and risk 

factors associated with LBP among health professionals in Kuwait hospitals was studied 

and the result showed that lifetime prevalence of LBP was 70.9% and the point prevalence 

was 21.5% (Michael, et al. 2008). A study conducted locally in Israel revealed that 

WRMSDs among physical therapists was 83%; the highest prevalence in the lower back 

80%. Rehabilitation treatment was associated with                   an increased risk of LBP and 

shoulder pain (Rozenfeld, et al. 2009). Also among the laboratory technicians working at 
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governmental hospitals in Gaza governorates, the prevalence of MSP was 68.7%, and 21% 

of the subjects suffered from back pain, followed by lower extremities 4.6%, neck pain 

5.7% and the shoulder pain was 4% (El-Astal, 2010). 

In 2006, Jouda performed a study about occupational hazards among governmental 

hospitals in GS. The study showed that slightly less than half of the study population 45.9% 

complained of myalgia and arthalgia .The prevalence of LBP found to be slightly higher 

among operating room nurses than other health professionals, it was 70.6% as reported in 

recently study conducted in Gaza governorates (Al Nawajha, 2011). 

2.7 Management of MSDs 

Different types of manual therapy or mobilization  can be used to treat people with spinal 

alignment problems. For acute musculoskeletal pain, these techniques have been shown to 

speed recovery. In patients with musculoskeletal disorders such as fibromyalgia, 

medications to increase the body's level of serotonin and norepinephrine (neurotransmitters 

that modulate sleep, pain, and immune system function) are prescribed in low doses. Some 

of the medicines used to aid sleep include Ambien, Klonopin, and Desyrel. Other 

treatments may include; injections with anesthetic or anti-inflammatory medications in or 

around the painful sites, exercise that includes muscle strengthening and stretching, 

physical or occupational therapy, Acupuncture or acupressure, relaxation/biofeedback 

techniques, osteopathic manipulation      (a whole system of evaluation and treatment 

designed to achieve and maintain health by restoring normal function to the body), 

chiropractic care and therapeutic massage (www.Medicinenet.com, 2011). Participatory 
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ergonomics has been seen as one promising approach to rehabilitation of workers suffering 

from MSDs. Loisel, et al. (2001) has described a program with four steps: First, the 

ergonomist meets the worker to collect data on personal characteristics. Job descriptions are 

sought from both the worker and his/her supervisor. Secondly, a meeting is organized in the 

workplace with the worker and the supervisor to compare the job descriptions, make a list 

of the risk factors for back pain, and to identify work organization and job demands 

relevant to the back pain. Thirdly, the ergonomist visits the workplace to observe the work 

tasks performed by another worker. Finally, the participatory work group meets to identify 

improvements in the work tasks. Final acceptance of these solutions is the employer's 

responsibility. 

2.8 Prevention of MSDs 

Many work-related injuries are caused or aggravated by stressors such as heavy lifting, 

contact stress (repeated or constant contact between soft body tissue and a hard or sharp 

object, such as resting a wrist against the edge of a hard desk or repeated tasks using a 

hammering motion), vibration, repetitive motion, and awkward posture. Applying 

ergonomic principles designing furniture and tools to protect the body from injury at home 

and in the workplace can greatly reduce the risk of back injury and help maintain a healthy 

back. More companies and homebuilders are promoting ergonomically designed tools, 

products, workstations, and living space to reduce the risk of musculoskeletal injury and 

pain (NIAMS, 2010). Preventive measures should be taken to avoid Musculoskeletal 

injuries, therefore Gregory, put suggestions to improve work condition among 

sonographers such as educational supplement, using appropriate equipment design, 
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adjustable chairs and couches, vary workload and tasks, take frequent work breaks and 

introduce exercise routines such as stretching and fitness program (Gregory, 1998). In the 

study published in 2006 by Business journal, it recommended that the most important 

aspect of back injury prevention among RTs is employee training. Training programs that 

actively involve employees in the design and the implementation of ergonomic solutions 

will increase job satisfaction and compliance. The training program needs to be updated as 

changes occur. For example, if a department has no mechanical assistance devices, policies 

need to be changed when the equipment becomes available. Training should include proper 

lifting guidelines such as the following:  Never transfer patients or lift when off balance, 

keep loads close to the body, never lift heavy loads alone, use mechanical assistance or lift 

teams and limit the number of lifts per day (Chavez, 2005). 

Rocha, et al., (2005) reported that prevention of MSDs among call center operators requires 

an integrated approach including improved workstation design, thermal comfort 

environment, well-scheduled work-rest regime and realistic production goals. The risk of 

musculoskeletal symptoms and musculoskeletal disorders may be reduced by encouraging 

specific seated postures as reported by Marcus, et al., (2002). Training and education 

combined with the use of mechanical or other aids may be effective, which can be partly 

explained by a decrease in the frequency of manual lifting (Bos, et al. 2007). 

2.9 Cost of MSDs 

MSDs are the most common causes of sever long term pain and physical disability, in US 

musculoskeletal conditions cost approximately $850 billion per year, and accounting for 
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130 million patients visits to health care providers annually (Dougherty, 2009). Swedish 

insurance data showed that 18% of disability payments made for MSDs were spent on neck 

and shoulders problems. Thus, shoulder pain is widespread and imposes a considerable 

burden on the effected persons and society (Nygren, 1995). Employers pay over 30 billion 

dollars in worker compensation costs for MSDs each year. Direct costs associated with 

occupational back injuries of health care providers average 37,000 dollars. In addition, 

there are other indirect costs (Spray, 2009). 

 

2.10 Sickness absence among workers 

MSDs represent an important cause of morbidity and disability. Currently 40% of 

worldwide work-related health costs are attributed to MSDs. In Norway, MSDs have been 

the dominant cause of sickness certification by a doctor, whether measured by incidence, 

duration of single episodes or number of days of work lost. A study of sickness certification 

concluded that more than one third of the health problems causing sickness certification 

were potentially preventable. Many episodes of sickness absence have a multi factorial 

background and many are not, or only marginally, related to the work environment. At the 

occupational level, several factors influence sickness absence from MSDs, such as the 

physical and psychosocial environment, job title, and the absenteeism culture at and outside 

work. At the individual level, age, gender and diagnosis have been associated with sickness 

absence from MSDs (Morken, et al. 2003). According to Finnish statistics in 2007; MSDs 

were the most common reason for receiving sickness absence benefits accounting for 35% 
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of all absence periods. There were almost 126 000 incident sickness allowance periods due 

to MSDs in 2007. The resulting benefit expenditures were about 273 million euros making 

up 36% of all the benefits. With respect to disability pensions, 24% were due to MSDs. 

Both the numbers of sickness benefit days and disability pensions were more common in 

women (Haukka, 2010). In all 27 EU Member States, MSDs are the main cause of absence 

from work, and in some countries, 40% of the costs of workers' compensation are 

attributable to MSDs (Podniece, 2008). About 30.8% among physiotherapy professionals in 

GS have a sick leave due to LBP (Masoud, 2004). 

 

2.11 MSDs among Radiological Technologists 

There is a high prevalence of MSDs among healthcare professional. Recent studies showed 

that MSDs are a common problem among X-ray technologists. In a study conducted to 

determine the prevalence of musculoskeletal complaints among a group of (109) Italian X-

ray technology students currently attending the 3-year X-ray technologist school at a large 

University in the Apulia region of Southern Italy. A questionnaire collected data 

concerning personal characteristics, physical exposure during training activities, and the 

presence of musculoskeletal symptoms in the neck, shoulders, low back, hand/wrist and 

legs. The Results showed that the prevalence of musculoskeletal complaints at any body 

site in the previous 12 months was 37%. LBP was the most commonly reported symptom 

27%, followed by neck 16% and shoulder pain 11% (Lorusso, et al. 2010). A retrospective 

case-control study at the Istituti Ortopedici Rizzoli in Bologna in Italy investigated the risk 
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factors for LBP  in hospital workers.  Compared with a control group of hospital staff, the 

risks of  low-back pain were significantly higher in nursing and health aides (OR= 21.67), 

in nurses (OR= 20.21), in therapists (OR= 16.36) and in X-ray technicians (OR= 13.64). 

The risk of occupational back injury was highest in the orthopedic wards, in the plaster-

rooms, in the operating blocks and in the sterilization plants. Increased risk of back pain 

was strongly associated with specific manual handling. Non- occupational factors (cigarette 

smoking, previous trauma leading to hospital admission, and for women, number of 

children), showed only weak associations (Hedge, 2000). 

A self-administered, modified Nordic Musculoskeletal Questionnaire was used to 

investigate the association between MSDs and work-related risk in a radiology department 

with 107 staff members, their practices, work descriptions, prolonged postures and 

movements, and body pain. The study found that the majority of respondents (77.3%) 

reported at least one episode of body pain during the previous year. Forty-four percent of 

respondents were able to have time off during work shifts, and 42.3% worked more than 

eight hours per shift. Pain in the neck or shoulder 61.9% was the most common complaint. 

There was a lower incidence of body pain for staff members who could arrange at least 

some time off during the work shift than for staff unable to do so (Hung, et al. 2009). 

In a Canadian study in 2004 to determine morbidity among X-ray technologists, they were 

surveyed using structured questionnaire and face-to-face interviews for their personal, 

recreational, occupational and health variable. A random sample of 20 volunteer 

participants from two University hospitals was used. The responses were analyzed for 

magnitude, duration and frequency analysis of activities; and, severity, duration and 
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recurrence of morbidity.     The X-ray technologists were a young group of professionals 

ranging from 20 to 53 years of age. Eighty-nine percent of the samples were physically 

active. Despite the young age and active life style, the X-ray technologists had significant 

and diverse musculoskeletal problems. 83% of the sample had backache, 39% of female 

sample had neck pain and 28% shoulder pain. The pain among the sample was aggravated 

by work activities and relieved by rest, massage, heat/ice and exercise. Majority of 

technologists suffered multiple episodes of pain. Fifty percent of the female sample 

suffered from upper extremity pain (Kumar, et al. 2004). 

Bos, et al., (2007) conducted a cross-sectional survey of 3,169 nurses and x-ray technicians 

in the Netherlands to estimate prevalence rates of musculoskeletal complaints and 

determine the relation between physical and psychosocial work-related risk factors. This 

study found an overall prevalence rate of low back complaints within the past 12 months of 

76% for the entire sample. The 12- month prevalence of low back complaints in X-ray 

technicians was 75.1%, which was similar to the rate for operation-room nurses 76.6%, 

non-specialized nurses 76.2%, and intensive-care nurses 74.9%. The researchers concluded 

that X-ray technologists as            a professional group have comparable prevalence rates to 

nurses. The work-related factor perceived by X-ray technicians as being predictive for low 

back complaints was dynamic load involved in a task. 
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2.12 Summary 

MSDs constitute a major health problem for many professions including health care 

professions. Consistent epidemiologic reports indicate that MSDs are major medical and 

economic problem. Pain and the associated disability is linked with a significant loss of 

productivity and substantial healthcare expenditures (Rollman & Lautenbacher, 2001). 

There are many factors found to be as risk factors for the development of MSDs and 

subsequent pain and discomfort. Part of these factors is considered personal factors 

including gender, age and proper use of ergonomic approaches during work. Other factors 

are related to the workplace conditions including space, lighting, ventilation, procedures 

performed, type of work and the overall design of the work place environment. 

Psychological pressure also playing a role in developing pain and discomfort caused by 

work overload, crowd, direct contact with patients and their relatives and the perception of 

the dangers due to exposure to X-ray.  MSDs affect high percentage of RTs from all ages 

including young age. Kumar, et al., (2004) reported that young age, active RTs had 

significant and diverse musculoskeletal problems. 83% of the sample had backache; pain 

was aggravated by work activities and relieved by rest and exercise. In order to alleviate 

this problem, modification of workplace environment should be considered and educational 

sessions / instructions regarding safety measures during work should be implemented. 
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Chapter Three 

Methodology 

This chapter covers issues related to methodologies used to answer the research questions.   

The chapter commences with study design, study population, study setting, and period of 

the study, sample size, sampling and method of the study. It presents construction of the 

questionnaire, piloting, ethical consideration and procedures, (data collection and data 

analysis). Furthermore, it illustrates the validity and reliability of the study instrument and 

selection criteria of the study. 

3.1 Study design 

The type of this study was descriptive, analytical, cross sectional. Descriptive study 

describes the investigated phenomena as it naturally occurs. Analytical because it assesses 

the relationship between the investigated phenomena and other factors. Cross sectional can 

provide a snapshot of the characteristics of the subjects under investigation at a particular 

point in time which may differ if another time has been chosen; it is relatively inexpensive 

and takes little time to conduct (Levin, 2006). 

3.2 Study population 

 All RTs employed currently at all governmental hospitals in GS, who have technical 

responsibilities in radiology departments at the time of the study. The total number is 192 

RTs. The researcher considered the population as the study sample for this study (census 

sample). The researcher distributed 177 questionnaires to all RTs. The total number of RTs 
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who agreed to participate in the study was 172 (136 males and 36 females), with response 

rate 97%.                15 RTs participated in the pilot study and were excluded from the actual 

study, 3 refused to participate in the study and two female RTs were pregnant. 

 

Table (3.1): Distribution of study sample according to hospital 

Hospital Frequency 

Al-Shifa medical complex 39 

Nasser medical complex 24 

European Gaza Hospital 19 

Al-aqsa martyrs hospital 16 

Kamal Odwan hospital 16 

Al-Najjar hospital 13 

Al-nasser pediatric hospital 10 

Al-Rantisi pediatric hospital 10 

Beit Hanoon hospital 9 

Al-Emaratey maternity hospital 8 

Al-Dora pediatric hospital 8 

Total 172 
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3.3 Selection criteria 

3.3.1 Inclusion criteria 

All formally employed RTs (males and females) working in Gaza governmental hospitals 

and have technical responsibilities at the time of the study. 

3.3.2 Exclusion criteria 

- Pregnant RT. 

- Have an experience less than 1 year. 

- Anyone who has a congenital deformity, or trauma (not caused by work conditions) 

that led to musculoskeletal discomfort or pain. 

3.4 Setting of the study 

This study was carried out at all radiology departments in Gaza governmental hospitals 

including: Al-shifa hospital, European Gaza hospital, Al-aqsa Martyrs hospital, Crescent 

Alamaraty hospital, Kamal Adwan hospital, Aldora hospital, Abu Yousef Al Najjar 

hospital, Nasser medical complex, Beit Hanoun hospital, Alrantessi pediatric hospital and 

Alnasser pediatric hospital. 

3.5 Period of the study 

The study was conducted during the period from May 2011 to October 2011. 
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3.6 Ethical consideration 

The researcher was committed to all ethical consideration required to conduct a research.  

An official letter of approval was obtained from Helsinki Committee (Palestinian ethical 

committee). In addition, an official letter of request was obtained from MOH Director 

General of hospitals to conduct the study in radiology departments at governmental 

hospitals. Furthermore, each participant in the study received an explanatory letter attached 

to the questionnaire about the purpose of the study, confidentiality of the information and 

the fact that the participation is optional. 

3.7 Instrument of the study 

After reviewing previous literature and studies, the researcher adopted a questionnaire for 

measuring musculoskeletal disorders / pain among health care professionals. These 

questionnaires were used by Al-Astal (2010) and Al-Nawajha (2011). The researcher 

implemented the necessary modifications to suit study participants. 

The questionnaire consisted of 6 parts: 

- The first part included personal and demographic data. 

- The second part included characteristics of MSP. 

- The third part included risk factors that may lead to development of MSDs (15 items) 

- The fourth part included workplace conditions (8 items). 

- The fifth part included medical advice to manage MSDs (5 items). 
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- The sixth part included suggestions to avoid MSDs (10 items). 

 

3.8 Pilot study 

To ensure validity and reliability of the study instrument, a pilot study was conducted on 15 

participants (11 males and 4 females) before starting data collection. The piloting 

participants were excluded from the actual sample. 

3.9 Validity and reliability 

3.9.1 Validity 

3.9.1.1 Face and content validity 

The questionnaire was submitted to expert professionals for judgment and content 

adequacy. Their suggestions were considered in the development of the final questionnaire. 

3.9.1.2 Internal consistency 

The researcher calculated the correlation between each item and the domain it belongs to. 

The results are illustrated in table (3.2). 
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Table (3.2): Risk factors domain 

Correlation between each item and total score of domain 

Item No. Correlation Item No. Correlation 

1 .911 9 .513 

2 .611 10 .834 

3 .025 11 .802 

4 .546 12 .133 

5 .859 13 .646 

6 .410 14 .790 

7 .616 15 .771 

8 .350   

 

Item number (3 and 12) have weak correlation with total score of the domain, so they were 

omitted from the final questionnaire. 

 

Table (3.3): Work environment domain 

Correlation between each item and total score of domain 

Item No. Correlation Item No. Correlation 

1 .851 5 .866 

2 .757 6 .312 

3 .758 7 .608 

4 .814 8 .442 

 

Item number (6) have weak correlation, so it were omitted from the final questionnaire. 
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Table (3.4): Recommendations domain 

Correlation between each item and total score of domain 

Item No. Correlation Item 

No. 

Correlation 

1 .762 6 .472 

2 .488 7 .785 

3 .524 8 .800 

4 .445 9 .412 

5 .334 10 .580 

 

Table (3.5): Medical advice domain 

Correlation between each item and total score of domain 

Item No. Correlation 

1 .925 

2 .897 

3 .990 

4 .990 

5 .925 

 

Table (3.6): Correlation between each domain and total score of scale 

Domain Correlation 

Risk factors .686 

Work environment .521 

Medical advice .414 

Recommendations .773 
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3.9.2 Reliability 

Reliability is an important character of an instrument. It concerned with how consistently 

the measurement technique measures the concept of interest. A measure is considered 

reliable if it gives the same results each time (Polit, 2004). To test reliability, the researcher 

used Cronbache alpha methods. 

3.9.2.1 Cronbache alpha coefficient 

The researcher calculated the reliability of the scale by using the equation of Cronbache 

alpha; where the value of alpha = 0.633. 

Based on the results of testing validity and reliability, necessary modifications were 

implemented. 

3.10  Data collection 

The data was collected by the researcher. Instructions were given to study participants 

before filling the questionnaire. All the questionnaires were arranged and had a serial 

number. 

3.11  Data entry and analysis 

The researcher entered the data of the questionnaires using the Statistical Package for 

Social Sciences (SPSS version 13) with assistance of statistician and the steps was as 

follows: over viewing the filled questionnaires, coding of the questionnaires, data cleaning 

and designing data entry model. 
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Statistical procedures used included; frequency tables for the study variables means and 

percentage, cross tabulation and Chi square. 

3.12 Limitations of the study 

- The political situation, which led to the fact that some technologists with long years 

of experience left their work. 

- Frequent electricity cut off. 

- The researcher wanted to expand this study to include RTs in all Palestinian 

territories, but political and security constraints were obstacles. 

- Lack of literature, books and scientific journals. 

 

 

 

 

 

 

 

 

 

 



ϰϵ

Chapter Four 

Results and discussion 

In this chapter, the researcher presented the results of the study, including sample 

characteristics. The results were discussed in comparison with literature review and related 

previous studies. To obtain the results, the researcher used SPSS program version 13.  

Statistical procedures were used including frequencies, mean, percentage and Chi square 

test. 

 

4.1 Sample characteristics 

The study sample consisted of 172 radiology technicians from all governmental hospitals in 

*D]D�SURYLQFHV��2I�WKHP������ZHUH�PDOH�DQG����IHPDOH��7KHLU�DJH�UDQJHG�EHWZHHQ����±����

\HDUV��ZLWK�PHDQ�DJH��������WKHLU�H[SHULHQFH�UDQJHG�EHWZHHQ���±����\HDUV��ZLWK�PHDQ������

years. Sample characteristics are illustrated in table 4.1. 
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Table (4.1a): Sample characteristics 

Demographic variable Frequency  Percent % 

Gender  

Male  136 79.1 

Female  36 20.9 

Total  172 100.0 

Age 

30 years and less 93 54.1 

���±����\HDUV� ��� �����

���±����\HDUV� ��� �����

���±����\HDUV� �� ����

 Marital status  

Single  32 18.6 

Married  140 81.4 

Divorced / widow 0 0 

Qualification  

Diploma  26 15.1 

Bachelor  142 82.6 

Post graduate 4 2.3 

Monthly income 

less than 2000 IS 65 37.8 

�����±������,6� ��� �����

more than 3000 IS 17 9.9 
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Table (4.1b): Sample characteristics 

Demographic variable Frequency  Percent % 

Years of experience 

��±���\HDUV� ���� �����

��±����\HDUV� ��� �����

���±����\HDUV� ��� �����

���±����\HDUV� ��� ����

Total  172 100.0 

Number of X-Ray procedures / day 

��±���� ��� �����

���±���� ��� �����

���±���� ��� �����

���±���� �� ����

Total  172 100.0 

 

 

4.2 Results of the study 

4.2.1 Prevalence of musculoskeletal disorders  

The researcher used frequency calculations and percentage to find out the prevalence of 

MSDs among study participants. The results were illustrated below.  
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Table (4.2): Prevalence of MSDs among study participants (N = 172) 

 Male Female Total 

Presence of 

MSDs 
Freq. 

% within 

gender 
Freq.  

% within 

gender 
Freq. 

% within 

total 

No 39 28.7 3 8.3 42 24.4 

Yes 97 71.3 33 91.7 130 75.6 

Total 136 100.0 36 100.0 172 100.0 

 

The results showed that the majority of RTs 130 (75.6%) complained of MSDs, while 42 

(24.4%) did not have MSDs. This result is higher than the results of El-Astal (2010) which 

showed that 68.7% of laboratory technicians were suffering of MSDs. Also, the results of 

Maumet, et al., (2005) showed that the prevalence of MSP due to MSDs ranged between 

20.6% and 52.0%, the results of Jouda (2006) reported that 45.9% of participants 

complained of MSP, the results of Lorusso et al. (2007) showed that 67.0% of X-Ray 

technologists complain of MSD at any site and the results of Lorusso et al. (2010) showed 

that 37.0% of X-Ray technology students suffered from MSDs, while the results of the 

current study were consistent with Maul, et al. (2003) results which showed that 73% - 

76% of nurses were complaining of pain due to MSDs and the results of Hung, et al. (2009) 

showed that 77.3% of medical staff in radiology department reported at least one episode of 

pain during the last year.   
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In contrast, the study results were lower than the results of 6DOLN�DQG�g]FDQ���������ZKHUH�

85% of the Turkish physiotherapists reported that they had suffered from discomfort as a 

consequence of MSDs. The researcher assumed that the differences in prevalence of MSDs 

between different occupations could be related to differences in tasks performed during 

work as RTs spend most of the time standing doing different X-Ray procedures and their 

movements is restricted in a narrow area, added to that the high number of X-Ray 

procedures performed each day, which provoke strain on their musculoskeletal system and 

may lead to MSP. 

4.2.2. Pain intensity and gender 

Table (4.3): Pain intensity and gender  

 Male Female Total 

Pain intensity Freq. 
% within 

gender 
Freq.  

% within 

gender 
Freq. 

% within 

total 

Mild 11 11.3 3 9.1 14 10.7 

Moderate 58 59.7 21 63.6 79 60.7 

Severe 23 23.8 7 21.2 30 23.2 

Very severe 5 5.2 2 6.1 7 5.4 

Total  97 100.0 33 100.0 130 100.0 

Chi square = 6.703 P value = 0.152 
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From table 4.2 and 4.3, the results showed that seventy one point three percent of male RTs 

and 91.7% of female RTs suffered from MSDs. This result indicated that the prevalence of 

MSDs are higher among female RTs compared to male RTs.  Among those who complain 

of MSDs, 11.3% of male RTs have mild pain, 59.7% have moderate pain, 23.8% have 

severe pain and 5.2% have very severe pain. On the other hand, 9.1% of female RTs have 

mild pain, 63.6% have moderate pain, 21.2% have severe pain and 6.1% have very severe 

pain. Generally, this result show that 60.7% of RTs complain of moderate MSP and 28.6% 

complain of severe and very severe MSP. 

In general, the differences in pain intensity between male and female RTs were not 

statistically significant as chi square was 6.703 and P value = 0.152.  

This result agreed with the results of  Lorusso et al. (2010) which showed that there were 

no significant differences in MSP related to gender. The study conducted by Strazdins and 

Bammer (2004) showed that employed women tend to report more MSDs than men and 

they revealed that to risk factors at work and less opportunities to relax at home. Also, the 

results of Wijnhoven, et al., (2006) showed that 45% of women and 39% of men complain 

of MSP, the results of Jouda (2006) showed that female workers were complaining of MSP 

three times more than male, the findings of Rollman and Lautenbacher, (2001) suggest that 

musculoskeletal pain complaints are  more common among women than men, the results of 

Bergman (2001) showed that chronic pain was associated with female sex and the results of 

Salaffi et al., (2005) showed that musculoskeletal conditions were significantly higher 

among women than men. 
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In the opinion of the researcher, the higher complain of female compared to male RTs 

could be related to the anatomical structure of females, as they are weaker and have less 

muscles and their tolerance of hard work is less than males. Also, females have more duties 

and overloaded at home.  

4.2.3 Site of MSP         

 Table (4.4): Site of MSP (n = 130) 

Site of pain Frequency Percent % 

Back only 41 31.5 

Neck only 9 6.9 

Shoulders only 4 3.1 

Back + neck 25 19.2 

Back + shoulders 10 7.7 

Neck + shoulders 19 14.6 

Back + neck + shoulders 22 17.0 

Total  130 100.0 

Table 4.4 show that pain in back only was the major site among those who have MSD and 

it accounts for 31.5%, followed by back and neck 19.2%, back, neck and shoulders 17.0% 

and neck and shoulders 14.6%. This result agree with El-Astal (2010) results which showed 

that back pain was the dominant site of MSP among study participants and it constitutes for 

21.1% among those who complain of MSP and the results of Morken, et al., (2007) which 

showed that back disorders account for 20% of all WRMSDs and the results of Lorusso et

al., (2010) which showed that LBP was the most frequently reported symptom 27.0% 
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followed by neck 16.0% and Lorusso et al., (2007) showed that LBP was the highest and it 

accounts for 59.6% of complaints of MSP. The results of Al Nawajha (2011) showed that 

70.6% of operating room nurses were complaining of LBP and the results of Masoud 

(2004) showed that 56% of physiotherapists were complaining of LBP. Other studies 

reported a higher prevalence of work-related back pain, including Nyland and Grimmer 

(2003) which reported that back pain was 69% among study participants, Smith et al., 

(2004) showed that low back pain was the highest 56.7% and Rugelj (2003) showed that 

back pain affects 73.7% of physiotherapists, the results of Lorusso et al., (2007) showed 

that LBP prevalence rates have varied widely among different investigations conducted in 

Italy, ranging from 33% to 86%, the results of Kumar et al., (2004) showed that 83% of X-

Ray technologists had backache, 39% of the female technologists had neck pain, 28% 

shoulder pain and 50% suffered from upper extremity pain and the results of Bos et al., 

(2007) showed that prevalence rates of musculoskeletal complaints were high among all 

groups (nonspecialized nurses, ICU nurses, operating room nurses and X-Ray 

technologists): low back 76%, neck-shoulder 60%. On contrast,  the results of Hung, et al. 

(2009) showed that pain in the neck or shoulder 61.9% was the most common complaint, 

followed by lower back 47.4%. The results of this study and most of previous studies 

indicated that back was the major site for MSDs. This could be attributed to anatomical 

reasons as spine is located in the back. This assumption is supported by Patel and Ogle 

(2007) as they mentioned that the spine is a complex interconnecting network of nerves, 

joints, muscles, tendons and ligaments, and all are capable of producing pain. Also, poor 
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use of body mechanics, standing for long periods during work and lifting or transferring 

patients and heavy objects could contribute to back pain. 

4.2.4 Type of musculoskeletal pain (MSP) 

                                    Table (4.5): Type of MSP (n = 130) 

Type of pain Frequency Percent % 

Tingling only 4 3.08 

Burning only 8 6.15 

Stabbing only 2 1.53 

Spasm only 53 40.76 

Numbness only 1 0.76 

Tingling + spasm 13 10.0 

Burning + spasm 9 6.93 

Stabbing + spasm 12 9.24 

Spasm + numbness 8 6.15 

Tingling + stabbing + spasm 8 6.15 

Tingling + spasm + numbness 5 3.84 

Stabbing + spasm + numbness 3 2.30 

Tingling + burning + stabbing + spasm + numbness 4 3.08 

Total  130 100.0 

 

Table 4.5 show that spasm was the major type of MSP and it accounts for 40.76% of 

complains, followed by tingling and spasm together 10.0% and stabbing and spasm 

together 9.24%. This result is consistent with other studies which revealed that spasm was 
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the major complaint among 25.7% of OR nurses (Al Nawajha, 2011), 61% among lab. 

technicians (El-Astal, 2010) and 69.6% among administrative and academic staff (El 

Keshawi, 2008).  This result could be attributed to the assumption that sitting or standing in 

one position for long time during work could the cause of muscular spasm. This result 

emphasize the recommendation that health care providers who are working in relatively 

closed areas and narrow spaces to move frequently and not to stand still in one place for 

long time. 

 4.2.5 MSP and age 

Table (4.5a): Distribution of pain intensity according to age (n = 172) 

Age in years 
30 and less 

(n = 93) 

���±����

(n = 45) 

���±����

(n = 25) 

���±����

(n = 9) 
Total 

Pain 

intensity 
Freq. 

% 

within 

age 

Freq.

% 

within 

age 

Freq.

% 

within 

age 

Freq.

% 

within 

age 

Freq. 

% 

within 

total 

No pain 18 19.4 15 33.3 5 20.0 4 44.4 42 24.41 

Mild 7 7.5 2 4.4 4 16.0 1 11.1 14 8.13 

Moderate 48 51.6 19 42.2 9 36.0 3 33.3 79 45.93 

Severe 15 16.1 9 20.0 5 20.0 1 11.1 30 17.44 

Very severe 5 5.4 0 0 2 8.0 0 0 7 4.06 

Total 93 100.0 45 100.0 25 100.0 9 100.0 172 100.0 

Chi square = 12.646 P value = 0.395
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Table (4.5b): Distribution of MSP according to age (n = 130) 

 

Age in years 
30  and less 

(n = 93) 

���±����

(n = 45) 

���±����

(n = 25) 

���±����

(n = 9) 

Presence of 

pain 
Freq. 

% 

within 

total 

Freq. 

% 

within 

total  

Freq. 

% 

within 

total 

Freq. 

% 

within 

total 

No pain 18 10.5 15 8.7 5 3.0 4 2.3 

MSP 75 43.6 30 17.4 20 11.0 5 3.0 

 

Table 4.5a and 4.5b showed that the majority of RTs (61.0%) who complain of MSDs were 

young age (40 years or less), of them 43.6% were 30 years and less and 17.4% were 

EHWZHHQ����±����\HDUV�ROG��2Q�WKH�RWKHU�KDQG��RQO\������RI�SDUWLFLSDQWV�DJHG�EHWZHHQ����±�

59 years reported MSP. 

MSP intensity was moderate among 51.6% of RTs in the age group 30 years and less, 

������RI�WKH�DJH�JURXS����±����\HDUV��������RI�WKH�DJH�JURXS����±����\HDUV�DQG�������RI�

WKH�DJH�JURXS����±�����ZKLOH�������RI�WKH�DJH�JURXS����±����\HDUV��������RI�WKH�DJH�JURXS�

���\HDUV�DQG�OHVV�DQG�������RI�WKH�DJH�JURXS����±����\HDUV�FRPSODLQHG�IURP�VHYHUH�W�YHU\�

severe MSP. This result revealed that the highest complain of MSP was among RTs whose 

age was 30 years and less.  

This result was surprising as the youngest RTs were the highest in their complains (73.1% 

complain of moderate to very severe pain). This result is inconsistent with the results of 

Saastamoinen, et al., (2005) which showed that chronic and disabling chronic pain were 
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more common in older age groups among both genders. Also, the results of El Astal (2010) 

showed that the highest complain of MSP was among older aged employees (50 years and 

more), Lorusso et al., (2007) reported that age was associated with LBP, the results of 

Bergman et al., (2001) revealed that chronic widespread pain showed a systematic 

increasing gradient with age and was highest in the age group 59-74 yrs and the results of 

Salaffi et al., (2005) showed that MSP prevalence increased significantly with age. In 

contrast, the result of the current study were consistent with Al Nawajha (2011) which 

VKRZHG�WKDW�WKH�KLJKHVW�FRPSODLQ�RI�SDLQ�ZDV�DPRQJ�QXUVHV�DJHG�EHWZHHQ�����±����\HDUV��

and the results of Lorusso et al., (2010) showed that there were no significant differences in 

pain related to age. 

This result could be attributed to the assumption that younger age RTs are doing much 

more X-ray procedures, while older aged RTs carrying out more managerial 

responsibilities. Also, older aged RTs accounts only 5.2% of the total study participants and 

the majority of RTs were young. Statistically talking, even though there were differences in 

complaints of MSP between age groups, but these differences were not significant as Chi 

square was 12.646 and P value = 0.395. 
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4.2.6 MSP and years of experience 

         Table (4.6a): Distribution of MSP according to years of experience (n = 172)  

Experience  

in years 
1 - 7 ��±���� 15 - 21 ���±����

 Freq. 

% 

within 

total 

Freq.

% 

within 

total 

Freq.

% 

within 

total 

Freq. 

% 

within 

total 

No pain 23 13.4 11 6.4 5 2.9 3 1.7 

MSP 77 44.7 27 15.7 16 9.3 10 5.8 

Total  100 58.1 38 22.1 21 12.2 13 7.5 

 

 Table (4.6b): Distribution of pain intensity according to years of experience (n = 172)  

Experience  

in years 
1 - 7 ��±���� 15 - 21 ���±����

Pain 

intensity 
Freq. 

% 

within 

exp. 

years 

Freq.

% 

within 

exp. 

years 

Freq.

% 

within 

exp. 

years 

Freq. 

% 

within 

exp. 

years 

No pain 23 23.0 11 28.9 5 23.8 3 23.1 

Mild 7 7.0 2 5.3 3 14.3 2 15.4 

Moderate 50 50.0 16 42.1 8 38.1 5 38.5 

Severe  16 16.0 8 21.1 4 19.0 2 15.4 

Very severe 4 4.0 1 2.6 1 4.8 1 7.7 

Total  100 100.0 38 100. 21 100.0 13 100.0 

Chi square =  4.797 P value =  0.964 
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7DEOH�����D��VKRZHG�WKDW�WKH�KLJKHVW�FRPSODLQ�RI�063�������ZDV�DPRQJ�57V�ZLWK���±���

H[SHULHQFH�\HDUV�DQG�WKH�ORZHVW�FRPSODLQ�ZDV�DPRQJ�WKRVH�ZLWK�H[SHULHQFH����±����\HDUV��

7DEOH�����E��VKRZHG�WKDW�������RI�57V�ZKR�KDYH�H[SHULHQFH�EHWZHHQ���±���\HDUV��������

RI�WKRVH�ZKR�KDYH�H[SHULHQFH�EHWZHHQ���±����\HDUV��������RI�WKRVH�ZKR�KDYH�H[SHULHQFH�

EHWZHHQ����±����\HDUV� DQG�������RI� WKRVH�ZKR�KDYH� H[SHULHQFH� EHWZHHQ����±� ���\HDUV�

were complaining of moderate MSP. On the other hand, 20.0% of RTs who have 

H[SHULHQFH�EHWZHHQ���±���\HDUV��������RI�WKRVH�ZKR�KDYH�H[SHULHQFH�EHWZHHQ���±����\HDUV��

������RI�WKRVH�ZKR�KDYH�H[SHULHQFH�EHWZHHQ����±����\HDUV�DQG�������RI�WKRVH�ZKR�KDYH�

H[SHULHQFH�EHWZHHQ����±����\HDUV�ZHUH�FRPSODLQLQJ�RI�VHYHUH�WR�YHU\�VHYHUH�063���

Even though there were differences in frequency and percentage of MSP between different 

years of experience, but these differences were not statistically significant as Chi square 

was 4.797 and P value = 0.964. 

The above results indicated that the highest complain of MSP was among RTs with less 

years of experience and the lowest complain was among RTs with highest years of 

experience. this result could be attributed to the fact that more than half (58.1%) of study 

SDUWLFLSDQWV�KDYH�H[SHULHQFH�UDQJHG�EHWZHHQ���±���\HDUV��7KLV�UHVXOW�ZDV�LQFRQVLVWHQW�ZLWK�

the results of Masoud (2004) which showed that 52.7% of the study sample who 

complained of LBP have been employed for (7 years and above), 33.8% had (4-6 years) 

and 13.5% had (1- 3 years).    

On the other hand, the results of  this study were inconsistent with the results of El Astal 

(2010) which showed that the lowest complain of MSP was among RTs who have been 
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employed for 5 years and less and the highest complain was among those who have been 

employed for 11 years and more.  

 

4.3 Characteristics of MSP  

4.3.1 Nature of pain 

       Table (4.7): Distribution of MSP according to its nature 

Nature of pain 

Continuous Intermittent 
Total 

Variable 

Freq. % Freq. % Freq. % 

Gender  

Male 22 16.9 75 57.7 97 74.6 

Female  5 3.8 28 21.5 33 25.4 

Chi square = 7.354 P value = 0.025 

Years of experience 

��±���� ��� ����� ��� ����� ��� �����

��±����� �� ���� ��� ����� ��� �����

���±����� �� ���� ��� ���� ��� �����

���±����� �� ���� �� ���� ��� ����

Chi square = 2.759 P value = 0.838 

 

Table 4.7 showed that the majority of RTs 79.2% have intermittent pain (57.7% for male 

and 21.5% for female RTs) while 20.7% have continuous pain (16.9% for male and 3.8% 
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for female RTs). Differences in nature of pain were significant in favor of male RTs as Chi 

square = 7.354 and P value = 0.025. 

The results also showed that the highest frequency of complaining of intermittent pain 

��������ZDV�DPRQJ�57V�ZKR�KDYH���±���\HDUV�RI�H[SHULHQFH��IROORZHG�E\�WKRVH�ZKR�KDYH�

�� ±� ��� \HDUV� RI� H[SHULHQFH��'LIIHUHQFHV� LQ� QDWXUH� RI� SDLQ� LQ� UHODWLRQ� WR� H[SHULHQFH� \HDUV�

were not significant as Chi square = 2.759 and P value = 0.838. 

This result agrees with the results of El Astal (2010) which showed that the majority of 

Lab. technicians 91.1% complain of intermittent pain and 8.9% complain of continuous 

pain. The results of El Keshawi (2008) showed that 88.2% of participants complained of 

intermittent pain and 11.8% continuous pain.  

 

4.3.2 Location of pain 

        Table (4.8): Distribution of MSP according to its location 

Location of pain 

Right side Left side Both sides Variable 

Freq. % Freq. % Freq. % 

Gender 

Male 27 20.8 14 10.8 56 43.1 

Female  8 6.8 7 5.4 18 13.9 

Total  35 27.6 21 16.2 74 57.0 

Chi square = 7.370 P value = 0.061 
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Variable 

 

Location of pain 

Right side Left side Both sides 

Freq. % Freq. % Freq. % 

Years of experience 

��±���� ��� ����� ��� ���� ��� �����

��±����� �� ���� �� ���� ��� �����

���±����� �� ���� �� ���� �� ����

���±����� �� ���� �� ���� �� ����

Chi square = 4.775  P value = 0.853 

 

Table 4.8 showed that 27.6% of study participants who complained of MSP, have their pain 

in the right side, 16.2% in the left side and 57.0% in both sides. Differences in site of pain 

were not significant as Chi square = 7.370 and P value = 0.061.  

7KH�KLJKHVW�FRPSODLQ�ZDV�DPRQJ�57V�ZLWK���±���\HDUV�RI�H[SHULHQFH��RI�WKHP��������KDYH�

their pain in the right side, 8.5% in the left side and 37.7% in both sides. Differences in site 

of pain in relation to years of experience were not significant as Chi square = 4.775 and P 

value = 0.853.  

7KH�DERYH�UHVXOWV�VKRZHG�WKDW�SDLQ�UDGLDWHG�WR�ULJKW�VLGH�PRUH�WKDQ�OHIW�VLGH�±�HYHQ�WKRXJK�

differences were not significant - . this result could be attributed to the fact that the majority 

of people are right sided and the use of muscles of the right side of the body is more 

frequent compared to left side, which in turn adds extra stretch on right side and in 

consequence more pain.    
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4.3.3 Duration of pain 

  Table (4.9): Distribution of MSP according to its duration 

Duration of pain 

Variable 
Since 1 

week 

Since 1 

month 

Since 3 

months 

Since 6 

months 

More 

than 6 

months 

Gender  

Male 2.3 7.7 10.0 12.3 42.3 

Female  0.8 3.9 2.3 4.6 13.9 

Total  3.1 11.6 12.3 16.9 56.2 

Chi square = 7.825 P value = 0.251 

Years of experience 

��±���� ���� ���� ���� ����� �����

��±����� ���� ���� ���� ���� �����

���±����� ���� ���� �� ���� ����

���±����� �� �� �� �� �����

Chi square = 22.168 P value = 0.225 

 

Table 4.9 showed that (56.2%) of study participants have their pain for more than 6 

months, of them 42.3% were male and 13.9% were female. Differences were not significant 

as Chi square = 7.825 and P�YDOXH� ��������$OVR��WKRVH�ZLWK�OHDVW�\HDUV�RI�H[SHULHQFH����±���

\HDUV��KDYH�WKH�KLJKHVW�IUHTXHQF\�RI�FRPSODLQV���������DQG�WKRVH�ZLWK�H[SHULHQFH����±����

years have the lowest frequency of pain (8.5%). Differences were not significant as Chi 

square = 22.168 and P value = 0.225.  
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This result indicated that more than half of study participants have chronic MSP (more than 

6 months) (www.Aboutcom, 2005), which in consequence may affect their efficiency and 

productivity. This result is higher than those of El Astal (2010) which reported that 21.1% 

of study participants have their pain for more than 6 months, but the results of current study 

were consistent with the results of Masoud (2004) which showed that 56.9% of study 

participants suffered from pain for more than 6 months.  The results of Bergman, et al. 

(2001) showed that 23.9% of study participants have chronic regional pain and 11.4% have 

chronic widespread pain.    

4.3.4 Time  of pain occurrence 

     Table (4.10): Distribution of MSP according to time of occurrence 

Time of pain 

Variable 
Before 

work 

During 

work 

After 

work 

Before 

sleep 

All the 

time 

Male 0.8 16.1 18.5 13.9 25.4 

Female  0 9.2 5.4 0.8 10.0 

Total  0.8 25.3 23.9 14.7 35.4 

Chi square = 14.201 P value = 0.014 

Years of experience 

��±���� �� ����� ����� ���� �����

��±����� �� ���� ���� ���� ����

���±����� ���� ���� ���� ���� ����

���±����� �� ���� ���� ���� ����

Chi square = 15.384 P value = 0.424 
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Table 4.10 showed that 35.4% of study participants complain of pain all the time, 25.3% 

have pain during work, 23.9% have pain after work and 14.7% before sleep. Differences in 

timing of pain occurrence in relation to gender were significant as Chi square = 14.201 and 

P value = 0.014. on the other hand differences in pain in relation to experience years were 

not significant as Chi square = 15.384 and P value = 0.424. 

The above results revealed variations in pain characteristics. These differences could be 

related to differences in employees' adaptation abilities and their tolerance in performing 

required tasks.  

 

4.3.5 Onset of pain 

        Table (4.11a): Distribution of MSP according to its onset 

 

Did MSP started before working 

in radiology department? 

Yes No 

 

Total 

 

Variable 

Freq. % Freq. % Freq. % 

Gender  

Male 9 6.9 88 67.7 97 74.6 

Female  4 3.1 29 22.3 33 25.4 

Total  13 10.0 117 90.0 130 100.0 

 

Chi square = 7.391 P value = 0.060 
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Did MSP started before working 

in radiology department? 

Yes No 

 

Variables 

Freq. % Freq. % 

 

Total 

Years of experience 

��±���� ��� ����� ��� ����� ��� �����

��±����� �� �� ��� ����� ��� �����

���±����� �� �� ��� ����� ��� �����

���±����� �� �� ��� ���� ��� ����

Chi square = 24.575 P value = 0.003 

 

Table 4.11 showed that 90.0% (67.7% male and 22.3% female) of RTs have developed 

MSP after they get the job in radiology department. Differences were not significant as Chi 

square = 7.391 and P value = 0.060. On the other hand, the highest frequency 49.2% of 

RTs who developed pain after they started working in radiology department have 

H[SHULHQFH�EHWZHHQ���±���\HDUV��'LIIHUHQFHV�ZHUH�VLJQLILFDQW�DV�&KL�VTXDUH� ��������DQG�P 

value = 0.003.  

This result could be attributed to the fact that the majority of workload and heavy tasks are 

performed by newly employed RTs, while those with long years of experience have more 

administrative and managerial tasks. 

The above result indicated that the majority of study participants developed pain after being 

employed in radiology department. This result agreed with the results of El Astal (2010) 
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which showed that 83.7% of lab. Technicians' developed MSP after being employed in 

laboratory. These results could be related to poor designs of radiology departments, poor 

body postures during work and improper use of body mechanics. 

 

                  Table (4.12): Distribution of MSP in regard to rest 

Did MSP relived by rest? 

Yes No 

Total  

Variable 

Freq. % Freq. % Freq. % 

Gender  

Male 78 60.0 19 14.6 97 74.6 

Female  29 22.3 4 3.1 33 25.4 

Total  107 82.3 23 17.7 130 100.0 

Years of experience 

��±���� ��� ����� ��� ���� ��� �����

��±����� ��� ����� �� ���� ��� �����

���±����� ��� ���� �� ���� ��� �����

���±����� �� ���� �� ���� ��� ����

 

Table 4.12 showed that 82.3% of those who have pain reported that pain was relieved by 

rest, while pain was not relieved among 17.7% of them. This result emphasizes the need to 

take breaks / time off during work to alleviate or prevent pain occurrence. The study 

conducted by Hung et al., (2009) focused on this point and found that 44.3% of study 
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participants were able to take time off during work shifts, which helped in preventing pain 

occurrence.  

The researcher thinks that affording break time for a short periods during work time will 

allow for some relaxation and alleviation of pain and re-energizing of staff personnel to 

continue their work without complains. 

 

4.4 Risk factors of musculoskeletal disorders 

                    Table (4.13): Response of participants on risk factors of MSDs 

Risk factor Yes (%) 

Bending and twisting 88.4 

Carrying cassettes and heavy objects 85.5 

Lifting and transferring patients 77.9 

Psychological pressure 77.3 

8QVXLWDEOH�ZRUN�HQYLURQPHQW��OLJKWLQJ��YHQWLODWLRQ�«�� �����

Sudden movements 73.9 

Crowd and inadequate space 72.1 

Inadequate rest periods during work 70.3 

Wearing lead apron for long time 54.7 

Wearing uncomfortable shoes 51.2 

Uncooperative colleagues  44.2 

Sitting for long time to do procedures for patients 32.6 

Office work (computer, typing, statistics ..) 19.2 
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The results showed that bending and twisting (88.4%) was the major risk factor perceived 

by study participants, followed by carrying cassettes and heavy objects (85.5%), lifting and 

transferring patients (77.9%), psychological pressure (77.3%), unsuitable work 

environment (74.4%) and sudden movements (73.9%). In contrast, office work and sitting 

for long time were the lowest risk factors.  

The study results were supported by some previous studies including the study conducted 

by Choobineh et al. (2010) which reported that pulling / pushing heavy objects, moving 

heavy loads, repetitive motions, bending and twisting posture, were significantly associated 

with musculoskeletal symptoms. The study of Punnett & Wegman (2004), indicated that 

different risk factors at work may cause MSDs including rapid work pace, repetitive 

motion, non-neutral body postures and vibration. The study of  Windt,  et al., (2000) 

showed that potential risk factors included heavy work load, unsuitable postures, repetitive 

movements, vibration and duration of employment. The study of Bongers et al. (2002) 

found an association between psychosocial factors and MSP. Perceived workload, time 

pressure, low control on the job and poor social support were among factors associated with 

musculoskeletal disorders.    
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4.5 Workplace characteristics  

           Table (4.14): Study participants perception of workplace characteristics 

Work environment 

characteristics 
Gender 

Very   

suitable 
Suitable Unsuitable 

Absolutely 

unsuitable 

Total 

% 

Male 27.2 43.4 24.3 5.1 100.0 
Department  design 

Female  16.7 50.0 30.6 2.8 100.0 

Male 6.6 31.6 54.4 7.4 100.0 
Lighting  

Female 8.3 36.1 50.0 5.6 100.0 

Male 27.2 39.7 27.9 5.1 100.0 
Ventilation  

Female 22.2 47.2 30.6 0.0 100.0 

Male 22.8 43.4 30.1 3.7 100.0 
Safety measures 

Female 13.9 44.4 33.3 8.3 100.0 

Male 35.3 41.9 19.9 2.9 100.0 
Space  

Female  33.3 22.2 36.1 8.3 100.0 

Male 24.3 27.2 40.0 8.1 100.0 
Floor  

Female 16.7 22.2 52.8 8.3 100.0 

Male 14.0 30.9 44.1 11.0 100.0 
Staff number 

Female  22.2 16.7 50.0 11.1 100.0 

Chi square = 24.722 P value = 0.170 

 

Study participants perception of their work environment was varied, 68.65% of RTs  

(70.6% males and 66.7% females) reported that their department design was suitable or 

very suitable, 68.15% of RTs (66.9% males and 69.4% females) reported that ventilation 

was suitable or very suitable, 62.25% of RTs (66.2% males and 58.3% males) reported that 
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safety measures were suitable or very suitable and 66.35 of RTs (77.2% males and 55.5% 

females) reported that space was suitable or very suitable. On the other hand, 58.7% of RTs 

(61.8% males and 55.6% females) reported that lighting in their workplace was unsuitable, 

54.6% of RTs (48.1% males and 61.1% females) reported that the floor in their workplace 

was unsuitable( this result could be attributed to the assumption that females usually wear 

high-heeled shoes which is unsuitable for the department floor) and 58.1% of RTs (55.1% 

males and 61.1%  females) reported that staff number was unsuitable .  

The results did not show significant differences in environmental perception between male 

and female RTs as Chi square = 24.722 and P value = 0.170.  

The above result indicate that multiple risk factors were perceived as causing MSP. Some 

studies are supporting this result including the study of Morken, et al., (2007) examined 

risk factors at work, the types of exposures most frequently reported as the cause
 
of 

disorders were high physical
 
workload 38%, repetitive work 26%. The study of Punnett & 

Wegman (2004) revealed that different risk factors at work may cause MSDs including 

rapid work pace, repetitive motion, non-neutral body postures and vibration. The study of  

Windt,  et al., (2000) showed that potential risk factors included heavy work load, 

unsuitable postures, repetitive movements, vibration and duration of employment. The 

UHVXOWV�RI�6DOLN�DQG�g]FDQ��������UHYHDOHG�WKDW�OLIWLQJ��PDLQWDLQLQJ�D�SRVLWLRQ�IRU�SURORQJHG�

period of time, performing repetitive tasks and transferring patients were the determinants 

of exacerbated symptoms during clinical practice.  
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4.6 Medical advice 

Table (4.15): Frequency of seeking medical advice among RTs who have MSDs (n = 

130) 

Male Female Total 

Seeking medical 

advice Freq. 

% 

within 

total 

% 

within 

gender

Freq. 

% 

within 

total 

% 

within 

gender 

Freq. 

% 

within 

total 

Yes 82 63.1 86.31 25 19.2 71.42 107 82.3 

No  13 10.0 13.69 10 7.7 28.57 23 17.7 

Total  95 73.1 100.0 35 26.9 100.0 130 100.0 

 

Table 4.15 showed that 107 (82.3%) of RTs who have MSDs went to the physician for 

medical advice due to MSP, of them, 82 (63.1%) were male and 25 (19.2%) were female.  

When looking to each gender alone, the results showed that 86.31% of male RTs and 

71.42% of female RTs who complain of MSP sake medical advice. 

This result indicated that pain and discomfort was severe enough to cause RTs to seek 

medical advice to relieve their pain. This result raised the question of the role of ergonomic 

education / instructions regarding the proper use of musculoskeletal system and proper 

postures during work. Also, this result emphasize on the importance of using proper body 

mechanics when lifting and transferring heavy objects.  
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Table (4.16): Type of medical advice (n = 107) 

Male (n = 82) Female (n = 25)  

Medical advice Freq. % within 

gender 

Freq. % within 

gender 

Included medication 73 89.02 22 88.0 

Physiotherapy 55 67.07 14 56.0 

Surgical intervention 8 9.75 1 4.0 

Rest  76 92.68 25 100.0 

Advice relieved pain 65 79.26 24 96.0 

 

Table 4.16 showed that among male RTs who complained of MSP, 89.02% got medication, 

67.07% had physiotherapy, 9.75% had surgery, 92.68% had rest and the prescribed advice 

relived pain for 79.26% of them. Regarding female RTs, 88.0% got medication, 56.0% had 

physiotherapy, 4.0% had surgery, 100.0% had rest and prescribed advice relieved pain for 

96.0% of them.  

This result is higher than the results of Choobineh, et al., (2010) which showed that 38.5% 

of OR nurses had to visit a physician, 25.1% took rest, 18.8% needed physiotherapy and 

57% believed that MSP would cause them to change their jobs.  
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Table (4.17): Sickleave due to MSP (n = 130) 

Male Female Total  

Freq. % Freq. % Freq. % 

Did you get sickleave due to pain? 

Yes  46 35.4 16 12.3 62 47.7 

No  51 39.2 17 13.1 68 52.3 

Number of sickleave days 

��±���GD\V� ��� ����� ��� ���� ��� �����

��±����GD\V� ��� ����� �� ���� ��� �����

More than 10 days 8 6.1 1 0.8 9 6.9 

  

Table 4.17 showed that, due to pain, 47.7% of RTs got sickleave, 35.4% of them were male 

and 12.3% were female RTs. Regarding number of sickleave days, 19.2% of male RTs and 

�����RI�IHPDOH�57V�JRW���±���GD\V��������RI�PDOH�57V�DQG������RI�IHPDOH�57V�JRW���±����

days and 6.1% of male RTs and 0.8% of female RTs got more than 10 days sickleave.. This 

result is supported by the results of Fiell et al., (2007) which reported that there was a 

strong association between long-term sick leave and high musculoskeletal pain. The results 

of this study were higher than that of El Astal (2010) showed that 17.9% of Lab. 

WHFKQLFLDQV�JRW�VLFNOHDYH�GXH�WR�SDLQ��������JRW�VLFN�OHDYH�EHWZHHQ����±����GD\V�������JHW�

EHWZHHQ����±�����GD\V�������JHW�PRUH�WKDQ����GD\V��7KH�UHVXOWV�RI�/DEULROD��������VKRZHG�

that the mean sickleave days due to pain was 6.27 days, 60.9% reported one or more days 

of sickness absence, 20% of the employees accounted for 80% of total days of sickness 

absence. Also, the results Masoud (2004) showed that 30.8 % of participants had sick leave 
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due to pain. Also, the results of Morken, et al., (2003) showed that MSD accounted for 

45% of all working days lost in the last year. 

These results should highlight the need for modifying work conditions inorder to decrease 

the number of  sickleave days (lost working days) among health care providers, because 

these lost days should be compensated, which in turn will add extra costs on the budget of 

health institutions. According to Occupational Safety and Health Administration (OSHA), 

06'V�FRVW�86�LQGXVWU\�����±����ELOOLRQ�LQ�ZRrker's compensation costs with total costs as 

KLJK�DV������±����ELOOLRQ�SHU�\HDU��.XOOLQ�DQG�5easton, 2011). The cost of sickleave days in 

Palestinian health institutions have not been studied and it is underestimated.   
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4.7 Suggestions to decrease MSDs 

Table (4.18): Ranking of participants' suggestions to decrease MSDs  

Rank 
Suggestion / 

recommendation 

Very 

important 
Important 

Moderately 

important 

Not 

important 

Absolutely 

not 

important 

mean 

1 
Decrease No. of X-Ray 

procedures 
83.7 11.6 3.5 1.2 0 4.779 

2 Distribute work tasks 74.4 22.1 2.9 0.6 0 4.703 

3 
Avoid lifting heavy 

objects 
70.9 26.7 2.3 0 0 4.686 

4 
Afford facilities for 

transferring pts. and heavy 

objects 
72.7 22.7 4.1 0.6 0 4.674 

5 
Stop working when pain 

occurs 
67.4 29.7 2.9 0 0 4.645 

6 
Wearing comfortable 

clothes and shoes 
62.2 29.1 6.4 2.3 0 4.511 

7 Avoid sudden movements 54.7 34.3 9.9 1.2 0 4.424 

8 
Change position 

frequently 
42.4 37.2 16.3 4.1 0 4.180 

9 
Increase number of RTs in 

the radiology department 
39.5 38.4 11.6 8.1 2.3 4.046 

10 
Decrease No. of working 

hours  
39.0 37.3 23.3 8.1 2.3 3.924 

 

When asking study participants to rank suggestions to decrease MSP, the highest priority 

was for decreasing the number of radiology procedures performed each day (m = 4.779), 

followed by distributing work tasks between RTs (m = 4.703), avoid lifting heavy objects 

(m = 4.686), afford facilities for transferring patients and heavy objects (m = 4.674), stop 

working when pain occurs (m = 4.645), wearing comfortable clothes and shoes (m = 
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4.511), avoid sudden movements (m = 4.424), change position frequently (m = 4.180), 

increase number of RTs in radiology department (m = 4.046) and finally decrease number 

of working hours (m = 3.924). These results somehow consistent with the results of El 

Astal (2010) which showed that the highest priority was for task rotation, followed by 

practicing some exercise to relax body muscles, avoid sudden movements, stop working 

when the pain starts, change position frequently during work, wear comfortable shoes, 

afford comfortable chairs and take rest time / break during the shift. The results of Al 

Nawajha (2011) showed that the highest priority was for providing adequate staff in 

operating room, followed by taking breaks during work, reduce number of surgical 

procedures per day, reduce working hours, wear comfortable shoes and clothes during 

work, using lifting assistance devices for lifting and moving patients, avoid sudden 

movements, avoid comfortable chairs, change position frequently, stop working when pain 

starts and practice some exercise during work. The above results did not show much 

variations between the current study and the study of El Astal (2010) and Al Nawajha 

(2011). Some suggestions were present in the three studies including, avoiding sudden 

movements, wearing comfortable clothes and shoes, stop working when pain starts, taking 

breaks during work.   

From the researcher's experience, it was noticed that there is a high number of radiology 

procedures done daily and reach some times more than 60 procedures. Also, assignments 

and tasks were not distributed equally, as some RTs will do most of the radiology 

procedures and some RTs perform few procedures. These factors may be a cause of MSP 

among RTs. 
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Chapter Five 

Conclusion and Recommendations 

5.1 Conclusion 

This study was conducted to identify the most common MSDs among radiology technicians 

working at Gaza governmental hospitals. The study explored the prevalence of MSDs and 

pain characteristics in relation to some demographic variables including gender, age and 

years of experience. The findings of the study highlighted some factors and work 

conditions that may lead to developing MSDs. These findings might help decision-makers 

to act toward improving work environment and reduction of risk factors to alleviate or 

decrease the chances for developing MSDs to the lowest possible level. 

The study sample consisted of 172 radiology technicians from all Gaza governmental 

hospitals (136 male and 36 female), of them 75.6% complained of MSP. The prevalence of 

MSP was higher among female RTs compared to male RTs (71.3% of male RTs and 91.7% 

of  female RTs complained of MSP).  

Regarding severity of pain, 59.7% of male and 63.6% of female RTs complained of 

moderate pain, while 23.8% of male RTs and 21.2% of female RTs complained of severe 

pain. Back was the dominant site of MSP (31.5%) and stiffness was the highest type of 

complains (40.76%).  

Among those who complained of MSP, 61.0% were young (40 years or less), of them 

������ZHUH�����\HDUV�DQG� OHVV���������ZHUH�EHWZHHQ�����±����\HDUV�ROG��DQG�RQO\������
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ZHUH� EHWZHHQ� ���� ±� ��� \HDUV� ROG��� 5HJDUGLQJ� \HDUV� RI� H[SHULHQFH�� WKH� KLJKHVW� FRPSODLQ�

������ZDV� DPRQJ� 57V�ZLWK� WKH� OHDVW� \HDUV� RI� H[SHULHQFH� ��� ±� ��� \HDUV� DQG� WKH� ORZHVW�

FRPSODLQ�ZDV�DPRQJ�WKRVH�ZLWK�WKH�KLJKHVW�\HDUV�RI�H[SHULHQFH�����±�����\HDUV���

The majority of RTs 79.2% have intermittent pain and 20.7% have continuous pain. Pain 

radiated to the right side among 27.6% of study participants who complained of MSP, 

radiated to the left side among 16.2% and 57.0% in both sides. Pain lasted for more than 6 

months among 56.2% of study participants, of them 42.3% were male and 13.9% were 

female. Pain continued all the time among 35.4% of study participants, 25.3% have pain 

during work, 23.9% have pain after work and 14.7% before sleep.  

Regarding onset of pain, 90.0% of study participants developed MSP after they get the job 

in radiology department and 82.3% reported that pain was relieved by taking a break during 

work. 

Study participants perceived bending and twisting as the major risk factor (88.4%). Other 

risk factors included carrying cassettes and heavy objects (85.5%), lifting and transferring 

patients (77.9%), psychological pressure (77.3%), unsuitable work environment (74.4%) 

and sudden movements (73.9%). The lowest risk factors were office work (19.2%) and 

sitting for long time (32.6%). 

Regarding perception of workplace environment, 70.6% of male and 66.7% of female RTs 

reported that their department design was suitable, 66.9% of male and 69.4% of female RTs 

reported that ventilation was suitable, 66.2% of male and 58.3% of female RTs reported 

that safety measures were suitable, 77.2% of male and 55.5% of female RTs reported that 
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space was suitable, while 61.8% of male RTs and 55.6% of female RTs reported that 

lighting was unsuitable, 48.1% of male RTs and 61.1% of female RTs reported that 

department floor was unsuitable and 55.1% of male RTs and 61.1% of female RTs reported 

that staff number was unsuitable.  

Pain and discomfort caused 62.2% of all RTs to visit a physician for medical advice, of 

them, 47.7% were male and 14.5% were female. The medical management included 

medication, surgical intervention, physiotherapy and rest. Due to pain, 47.7% of RTs got 

VLFNOHDYH��RI�WKHP��������RI�PDOH�DQG������RI�IHPDOH�57V�JRW���±���GD\V��������RI�PDOH�

DQG������RI� IHPDOH�57V�JRW���±����GD\V�DQG������RI�PDOH�DQG������RI� IHPDOH�57V�JRW�

more than 10 days sickleave. These lost working days are adding extra cost on the budget 

of health facilities and there is a need to study it in more depth. 

To decrease MSP and its consequences, study participants suggested decreasing the number 

of radiology procedures performed each day (m = 4.779), distributing work tasks between 

RTs (m = 4.703), avoiding lifting heavy objects (m = 4.686), afford equipments for 

transferring patients and heavy objects (m = 4.674), stop working / taking a break when 

pain occurs (m = 4.645), wearing comfortable clothes and shoes (m = 4.511), avoid sudden 

movements (m = 4.424), change position frequently (m = 4.180), increase number of staff 

in radiology department (m = 4.046) and finally decrease number of working hours (m = 

3.924). 
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5.2 Recommendations 

In the light of the study results, the researcher recommends the following: 

- Equal distribution of assignments and tasks among RTs, taking in consideration 

staff abilities and skills. 

- Offer break times during work for relaxation to avoid overstretching of muscles. 

- Implementing educational programs regarding ergonomic issues to reduce pain and 

discomfort, including proper handling and transferring of patients and proper 

postures and movements. 

- Periodic assessment of radiology departments to ensure proper and safe workplace 

environment. 

- Establish a tool scale to measure the degree of applying safety measures during 

work. 

- Measuring workload in comparison to staff number 

 

5.3 Suggestions for further studies 

- To conduct assessment studies regarding suitability of radiology department 

(workplace environment) for safe practicing. 

- To carry out studies to explore the impact of psychological stress on performance 

among radiology technicians.  
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- To conduct a study to examine the level of knowledge, attitudes and practice (KAP) 

about safety measures during work. 

- To carry out a meta-analysis study including all local studies concerning 

musculoskeletal pain among different professions. 

- To conduct a wide study to assess the prevalence of musculoskeletal disorders 

among different specialties in health team (physicians, nurses, laboratory 

technicians, radiology technicians).   
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Annex (2): Map of Gaza strip 
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Annex (3):Muscular system 
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Annex (4): Expert panel names 

 

Member                                                         Place of Work 

1- Dr. Yousef Aljeesh                                        Islamic University 

2- Dr. Yehia Abed                                             Al-Quds University 

3- Dr. Abd-Alaziz Thabet                                  Al-Quds University 

4- Dr. Yousef Abu Safeyah                               Al-Quds University 

5- Dr. Mohamed Alsoltan                                  Al Azhar University 

6- Dr. Fadel Naiem                                            Islamic University 

7- Dr. Raied Aljazar                                          MOH- Gaza 

8- Mr. Yasser Alajrami                                      Al-Azhar University 

9- Mr. Abd-Alrahim Shaqura                            European Gaza Hospital 

10- Mr. Jamal Alshareef                                      Nasser Medical Complex 
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Annex (5): Questionnaire (Arabic version) 

? 

    .....  

     

      

Musculoskeletal Disorders among Radiological Technologists at Governmental 

Hospitals- Gaza Governorates  

"           "  

                

   -     . 

               

   . 

                

                .  

             .  

     

                                           

 /          20 . 

     

      

   

 

 

 

 

 



ϭϬϭ

              

....... :  

  :  

1 . :  

                                   

  .......... : 

            /                       /               / 

                                            

   ............ : 

 

2 .   

  /                                    

     /    

          /                                         /  

3 .     

   /  ...................................... 

    ................................ 

         :                            

   " "       ...................... 

                                      

    "  " /                                 

    ................ : 

     ....... : ..... 

 

 

 :      

 /       )                                     (

             

    " "/     

    "  "/   /    

/    /     /  )    ( 

      

      

 



ϭϬϮ

4 . /   

         

        

  

5 ./    /    /   

  )( 

  

  

6 .     

       

      

  

7  ./    /     / )    (  

      

     

8 

 ./     /    /   

    6   3      

     

  

9 . /     /    /   

         

    

  

10 .                              

11 .                                             

12 .                   1- 5              6- 10           10  



ϭϬϯ

  :      

/   /          .  

       /    

             1  

      )lead apron (     2 

       3 

       4 

          5 

       )     (.... 6 

         7 

            8 

         )   ( 9 

        10 

         11  

      12  

            13  

  

 :       

              

1              

2               

3               

4                

5                

6             

7               

  

  :    

                                                      



ϭϬϰ

     /    

     

          1  

      2 

      3 

     4 

         5 

  

  

  

  :   

  /   /         

  

    /           

1                  

2                   

3                   

4                  

5                   

6                   

7                 

8                  

9                

10              

  

    

    

 



ϭϬϱ

Annex (6): Questionnaire (English version) 

6HULDO�QXPEHU��««««��

YƵĞƐƚŝŽŶŶĂŝƌĞ ĨŽƌ DƵƐĐƵůŽƐŬĞůĞƚĂů �ŝƐŽƌĚĞƌƐ ĂŵŽŶŐ ZĂĚŝŽůŽŐŝĐĂů dĞĐŚŶŽůŽŐŝƐƚƐ

Ăƚ 'ŽǀĞƌŶŵĞŶƚĂů ,ŽƐƉŝƚĂůƐ 'ĂǌĂ 'ŽǀĞƌŶŽƌĂƚĞƐ

Part A: Personal & Demographic data: 

Gender               Male                Female 

Age in years ..................... years 

Weight .............................kg 

Marital status            single            Married              Divorce             Widow 

Are you Pregnant?                 Yes                      No 

,I�³\HV�³QXPEHU�RI�SUHYLRXV�SUHJQDQFLHV�«««««««««��

Qualification:               Diploma               Bachelor           Postgraduate 

Habits And Practices 

Are you smoker?                     yes                        No 

,I�DQVZHU�LV´�\HV´�1XPEHU�RI�VPRNHG�\HDUV���«««««\HDUV���

Do you practice sport?                   Yes                      No 

,I�WKH�DQVZHU�LV�³\HV´�GHILQH�VSRUW�NLQG���������������������������ZDONLQJ������������������5XQQLQJ�

                                    Balls sports                 karate                          weight lifting 

 

Information about Work Place 

 

3ODFH�RI�ZRUN�³+RVSLWDO¶V�1DPH´��««««««««««««�

Job type :                 Routine-ray            CT                         Fluoroscopy 

                                                   Dark room                               Operating Room 

Number of work hours per day............................. hours. 

Number of cases radiograph  per day......................... case. 

Do you work overtime hours in this hospital?                             Yes               No 
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,I�\HV��KRZ�PDQ\�KRXUV�SHU�ZHHN���«««««�KRXUV�

Do you have another job after your formal work?             Yes              No 

If yes, describe            in radiology field          another field 

If another field (specify)............................................... 

Number of experiences years in Radiology Department..................... years. 

Do you have Musculoskeletal Disorders (MSDs) :( Low back pain, shoulder pain, neck 

pain)? 

                                       Yes                              No 

If the answer is yes, please go to part (B) and continue. 

If the answer is No, please skip to part (E) and continue. 

Part B: characteristics of musculoskeletal Disorders 

1. Site of pain (you can choose more than one) 

Back pain Neck pain Shoulder pain 

   

 

2. Severity of pain 

Mild Moderate Severe 

   

 

3. Course of pain: 

Continuous Intermittent 
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4. Pain radiation 

Rt. Side Lt. side Both sides Not radiate 

    

 

5.  Type of pain (you can choose more than one) 

Numbness Burning Tingling Stiffness/spasm Not clear 

     

 

6. Duration of pain 

Since 1 week Since 1 month Since 3 month Since 6 months 
More than 6 

months 

     

 

7. Onset of pain 

At work At end of work After rest 
Before 

sleeping 
All times 

     

 

 

8. Did MSDs appear before you work in radiology department? 

                                     Yes                                No 
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9. Did you get sick leave due to MSDs in the last year? 

                         Yes                                No 

����,I�WKH�DQVZHU�LV�³\HV´�KRZ�PDQ\�GD\V"�

                           1-5 days                            6- 10 days                     More than 10 days 

Part C: Risk factors of LBP: (In your case, which of the following 

factors caused your pain?) please mark the ones suits you. 

No Risk factor / cause Yes No 'RQ¶W�

Know 

1 Bending and twisting    

2 Carrying cassettes and heavy objects    

3 Lifting and transferring patients    

4 Psychological pressure    

5 8QVXLWDEOH�ZRUN�HQYLURQPHQW��OLJKWLQJ��YHQWLODWLRQ�«��    

6 Sudden movements    

7 Crowd and inadequate space    

8 Inadequate rest periods during work    

9 Wearing lead apron for long time    

10 Wearing uncomfortable shoes    

11 Uncooperative colleagues    

12 Sitting for long time to do procedures for patients    

13 Office work (computer, typing, statistics ..)    
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Part D: Work environment characteristics 

Work environment 

characteristics 

Very   

suitable 
Suitable Unsuitable

Absolutely 

unsuitable 

    1- Department  

design     

    

2- Lighting 
    

    

3- Ventilation 
    

    

4- Safety measures 
    

    

5- Space 
    

    

6- Floor 
    

    

7- Staff number 
    

 

Part .E: Seeking medical advice or treatment 

Have you got medical advice or treatment for your discomfort or pain? 

                           Yes                             No 

                                                        



ϭϭϬ

,I�\RXU�DQVZHU´�\HV´�SOHDVH�VSHFLI\�W\SH�RI�DGYLFH�

No Yes Statement Sr 

  Advice included drug or medication to relieve pain 1 

  Advice included surgery 2 

  Advice included physiotherapy 3 

  Advice included rest 4 

  Did the prescribed medical advice reduce pain 5 
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Part. F: suggestion and recommendation to reduce MSDs 

Rank 
Suggestion / 

recommendation 

Very 

important

Importan

t 

Moderately 

important 

Not 

important

Absolutely 

not 

important 

1 
Decrease No. of X-Ray 

procedures 
     

2 Distribute work tasks      

3 
Avoid lifting heavy 

objects 
     

4 

Afford facilities for 

transferring pts. and 

heavy objects 

     

5 
Stop working when pain 

occurs 
     

6 
Wearing comfortable 

clothes and shoes 
     

7 
Avoid sudden 

movements 
     

8 
Change position 

frequently 
     

9 

Increase number of RTs 

in the radiology 

department 

    . 

10 
Decrease No. of working 

hours 
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Annex(7): Approval from Helsinki Committee 
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Annex(8): Ethical Approval from Alquds University 
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Annex(9):Ethical Approval from Director General of Human Resources Development 
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Annex (10):   Request for approval from MOH 
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Annex(11): Request from Nasser Medical Complex to Director General of Human 

Resources Development 
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