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Abstract  

Background: Musculoskeletal disorders (MSDs) affect the muscles, bones, tendons, 

ligaments, and nerves, leading to pain, disability, and reduced mobility. MSDs have a major 

health impact on patients with lower limb prosthesis users in their functional and physical 

activity, which leads to poor outcomes, loss of motivation, loss of mobility, and decreased 

quality of life. Despite the burden of MSDs among lower limb prosthesis users, there is limited 

evidence about the burden of MSDs in Ethiopia. This study aimed to assess the prevalence and 

its associated factors of MSDs among lower limb prosthesis users attending Mekelle Ortho-

Physiotherapy Center. 

Method: Institutional-based cross-sectional study was conducted from November to May 

2024/2025 at the Mekelle Ortho-Physiotherapy Center with a sample size of 401. A systematic 

random sampling technique and face-to-face interview using a structured Nordic 

Musculoskeletal Questionnaire (NMQ) were used. The collected data was entered into Kobo 

collect and analysis using SPSS 27. Binary logistic regression analysis was employed to 

identify the potential candidates for multivariable logistic regression with a p-value less than 

0.25. Finally, multivariate logistic regression analysis was employed and variables with p < 

0.05 with 95% CI were considered statistically significant contributors to musculoskeletal 

disorder. 

Result The overall prevalence of MSDs among lower limb prosthesis user patients was 

58.35% (95% CI, 53.4–63.2). Factors affecting MSDs smoking (AOR = 2.54; 95% CI, 1.56–

4.23), depression (AOR = 4.19; 95% CI, 1.92–9.11), gait abnormality (AOR = 3.00; 95% CI, 

1.78–4.85), cause of amputation by trauma (AOR=2.04; 95%CI, 1.04-4.00) and annually 

prosthesis maintenance (AOR = 3.54; 95% CI = 2.16–5.36) were significantly associated with 

MSDs among lower limb prosthesis user patients. 

Conclusion MSDs are a public health burden among patients with lower limb prosthesis 

users. More than half of the people with lower limb prosthesis users had reported MSDs. 

Annually prosthesis maintenance, being a smoker, having depression, and gait abnormalities 

were the factors significantly associated with MSDs. Thus screening for MSDs, and avoiding 

the identified factors will help to reduce the occurrence of MSDs. 

Keywords: Musculoskeletal disorder, lower limb amputation, lower limb prosthesis, 

prevalence
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1. Introduction  

1.1 Background  

Musculoskeletal disorders (MSDs) refer to a group of conditions affecting the muscles, bones, 

tendons, ligaments, and nerves that are crucial for movement and function [1, 2]. These 

disorders are a major global health burden, causing pain, disability, and impaired mobility. In 

2017, the global incidence of MSD rose by 58%, increasing from 211.8 million cases in 1990 

to 334.74 million cases. Among these, females experienced a higher incidence, with 180.77 

million cases compared to 153.97 million cases in males [3]. Recent studies indicate a 

significant prevalence of musculoskeletal disorders in individuals who use lower limb 

prostheses, with reported rates ranging from 52% to 90% [4].  

The prosthesis is an artificial device that replaces a missing body part, coordinated by 

prosthetics and an interdisciplinary team of health care professionals [5]. Prosthetic devices are 

essential to getting amputees back on their feet and living independently. They allow the user 

to restore their former abilities and carry out day-to-day activities. Yet even as prosthesis 

technology continues to advance, the devices still come with a fair number of anatomical and 

mechanical problems that can make them dangerous to wear for long periods [6, 7]. 

Musculoskeletal disorders can have a significant impact on the quality of life, mobility, and 

overall health of prosthetic limb users. Ongoing pain and limitations in function can restrict 

physical activity and reduce social involvement, often resulting in feelings of isolation and 

depression [8]. 

Musculoskeletal disorders characterized by pain and dysfunction in the muscles, joints, and 

connective tissues, pose a significant concern for individuals who use lower limb prostheses 

[9]. These disorders can negatively impact the effectiveness of prosthetic limbs, leading to 

discomfort, reduced mobility, and compromised overall health [9, 10]. Understanding the 

factors that contribute to these conditions is crucial for developing effective interventions and 

improving patient care. Several factors have been identified as potential contributors to 

musculoskeletal disorders among prosthesis users, including improper alignment of prosthetic 

devices, variations in physical activity, and biomechanical stresses [9, 11]. 
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1.2 Statement of the problem 

Musculoskeletal disorder disorders have become an increasingly significant global health 

issue. Between 1990 and 2017, the number of incident cases of MSK disorders increases by 

58%, from 211.80 million to 334.74 million worldwide. This reflects the growing burden of 

these conditions, which include a range of ailments affecting bones, muscles, and joints, such 

as back pain, knee pain, and ankle pain. Contributing factors to this increase include population 

aging, lifestyle changes, sedentary behavior, and rising obesity rates. As MSK disorders 

continue to impact individuals' quality of life and contribute to disability, addressing this global 

health challenge has become a key priority for healthcare systems worldwide[12]. 

The increasing prevalence of lower limb amputations due to trauma, disease, and congenital 

conditions has led to a growing population of lower limb prosthesis users[13, 14]. While 

prosthetic limbs significantly improve mobility and quality of life, they also pose a risk of 

developing MSDs due to altered biomechanics and uneven stress distribution during walking, 

standing, and other physical activities. These disorders include joint pain, muscle strain, gait 

abnormalities, and spinal misalignment, which are common among individuals using lower 

limb prosthetics[15, 16]. 

Despite advancements in prosthetic design and rehabilitation techniques, many users still report 

persistent musculoskeletal pain and discomfort, leading to reduced functional performance, 

mobility, and overall well-being. The mechanical adaptation required to use a prosthetic limb 

often leads to compensatory postural and gait changes that place additional strain on the 

unaffected limb, joints, and spine. This issue not only hinders rehabilitation progress but also 

results in long-term complications such as chronic pain, limited range of motion, and increased 

risk of secondary injuries [4]. This study aims to assess the prevalence, and risk factors of 

MSDs among lower limb prosthesis users in Mekelle Ortho-Physiotherapy center, Tigray, 

Ethiopia. 
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1.3 Justification of the study  

The rationale behind choosing this problem area is the rise in musculoskeletal disorders among 

prosthesis users worldwide, along with associated risk factors and complications[4]. People 

who use lower limb prostheses are increasingly experiencing MSDs like joint pain, muscle 

problems, and back issues. This is because prosthetics can change how they walk, leading to 

uneven weight distribution and awkward movements. As more people use prostheses, it's vital 

to understand and tackle these MSDs to ensure they have a good quality of life in the long 

run[17]. 

This study is crucial as it addresses the lack of data on MSDs among lower limb prosthesis 

users in Mekelle, Tigray, Ethiopia. With an increasing number of amputees, understanding the 

prevalence and risk factors of MSDs is key to improving care and quality of life. The findings 

has help standardize management protocols at the MOPC, reduce complications, and guide 

targeted interventions to enhance prosthetic care. 

This study benefits multiple stakeholders: prosthesis users, healthcare providers, and 

policymakers. For prosthesis users, it helped reduce MSD-related pain and disability. 

Scientifically, it has contribute to the understanding of prosthetic health issues in low-resource 

settings. Policy-wise, it has inform improvements in healthcare strategies and operational 

practices, ultimately leading to better health outcomes and quality of life for amputees in 

Ethiopia. 
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2. Literature review  

2.1 Prevalence of Musculoskeletal Disorders among Prosthesis Users 

Musculoskeletal disorders are a common problem among people who use lower limb 

prostheses. Studies have shown that a significant number of prosthesis users experience MSDs, 

including pain and discomfort in the residual limb, as well as in the hips, knees, and lower 

back[10]. 

A cross-sectional study conducted in Italy reported prevalence rates of lower back pain among 

this population. The study found that 82% of individuals experienced lower back pain post-

amputation, with 70% reporting such pain in the last year. Another systematic review done in 

London revealed that the  prevalence of lower back pain  of 52%-64% in traumatic amputees, 

compared to 48%-77% in the general amputee population [18, 19]. 

A study conducted by the University of Washington's Department of Orthopedic and Surgery 

found that 70.8% of participants reported experiencing lower back pain, while 63.3% 

experienced phantom pain [20]. Additionally, another study from the same university examined 

the prevalence of musculoskeletal disorders among lower limb prosthesis users. It revealed that 

39.2% of participants reported lower back pain, and 35.1% reported residual limb pain. Knee 

pain and shoulder pain were less commonly identified, affecting 27.9% and 21.7% of 

participants, respectively [21]. 

A study at the University Medical Centre Rotterdam in the Netherlands found that 26.3% of 

participants reported experiencing frequent or long-term low back pain (LBP). This highlights 

how common LBP is among the people included in the study [22] additionally a retrospective 

study done in Medical University of Vienna who were treated with a unilateral major 

amputation of the lower limb found Seventeen of 21 patients reported phantom limb and back 

pain [23]. 
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2.2 Associated Factors of Musculoskeletal Disorders 

2.2.1 Socio-demographic Factor among Lower Limb Prosthesis Users  

Socio-demographic factors significantly affect MSDs among lower limb prosthesis users. Age 

is critical, as older individuals often experience more pain [24]. Female sex differences affect 

more for lower back pain[25, 26] while lower socioeconomic status limits healthcare access, 

increasing MSD rates[27, 28]. Marital status, education, and religion influence their prosthetic 

experience and outcomes[27, 29, 30]. 

2.2.2 Prosthesis factor among Lower Limb Prosthesis Users 

 Improper fit and alignment of prostheses are significant contributors to MSDs. Misalignment 

can cause abnormal stress on the residual limb and other joints, leading to pain and discomfort 

further demonstrating that suboptimal alignment is associated with an increased risk of lower 

back pain and hip discomfort[9, 31]. 

Gait abnormalities resulting from prosthetic use contribute to MSDs. Deviations in gait can 

lead to increased mechanical stress on the remaining limb and joints, exacerbating discomfort 

and pain. Gait deviations are often linked with higher incidences of knee and lower back pain 

among prosthesis users[32]. 

The residual limb is also a crucial factor. Skin issues, such as ulcers and dermatitis, as well as 

muscular atrophy in the residual limb, can contribute to discomfort and MSDs. Poor residual 

limb health is often associated with increased pain and functional limitations[16]. 

2.2.3 Psychosocial and personal factors of musculoskeletal Disorder  

Factors such as physical activity levels, and pre-existing musculoskeletal conditions also play 

a role in the development of MSDs. Users with lower physical activity levels may experience 

increased stress on their prosthetic components and remaining joints, leading to a higher 

incidence of MSDs[33, 34]. 

Depression can reduce motivation for activity and prosthesis care[8, 15] while smoking impacts 

to increase pain and bone health. The time since amputation and prosthesis use affects 

adaptation, with overuse causing injuries and underuse leading to weakness[15]. Amputation 

level impacts strain on the remaining limb[35]. 
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2.3 Conceptual Framework  

This conceptual framework was developed based on previous studies conducted on 

musculoskeletal disorders among lower limb prosthesis users in different place and time .The 

frame work contains dependent variable which is musculoskeletal disorder and independent 

variable such as socio demographic factors, prosthesis related factors, psychosocial and 

personal factors [8, 15, 25-28, 35]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure1the conceptual framework showing the factors associated with musculoskeletal 

disorders among lower limb prosthesis users. 
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3. Objectives  

3.1 General objective  

To assess the prevalence and associated factors of MSDs among lower limb prostheses users 

attending Mekelle Ortho-physiotherapy Center in Mekelle, Tigray, Ethiopia, 2024/2025. 

3.2 Specific objectives  

To determine the prevalence of MSDs among lower limb prosthesis users. 

To identify factors associated with the development of MSDs among lower limb prosthesis 

users. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

15 

 

4. Methodology  

4.1 study area and period  

This study was conducted in Mekelle Ortho-physiotherapy Center Mekelle, Tigray; Ethiopia. 

Mekelle is a special zone and capital of the Tigray Region of Ethiopia.  It is located around 780 

kilometers (480 mi) north of the Ethiopian capital Addis Ababa, with an elevation of 2,254 

meters (7,395 ft) above sea level. Mekelle is the economic, cultural, and political hub of 

northern Ethiopia. The population of Mekelle is 537,822 (255,962 men, 281,860 women), with 

a diverse age distribution and approximately equal gender ratios [36]. According to Tigrai 

Regional Health Bureau, Mekelle has a tertiary hospital, 1 rehabilitation center, 12 public 

health centers, and  4 public hospitals providing promotive, preventive, curative, and 

rehabilitative services. 

The Mekelle Ortho-Physiotherapy Center, a specialized rehabilitation facility in Tigray, 

Ethiopia, offers comprehensive care for musculoskeletal and orthopedic conditions, including 

lower limb amputations. It provides services like physiotherapy, prosthetics, and orthotics to 

improve mobility and quality of life for patients with disabilities. The center's skilled 

professionals and work on pre-prosthesis fit and post-amputation care make it an ideal setting 

to study musculoskeletal disorders among lower limb amputees[37, 38]. 

4.2 Study design  

An institutional-based cross-sectional study was conducted.  

4.3 Population  

4.3.1 Source of Population  

 All individuals were using lower limb prostheses at Mekelle Ortho-Physiotherapy Centers. 

4.3.2 Study population  

Individuals who were lower limb prosthesis users attended MOPC during the study period. 
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4.4 Eligibility criteria  

4.4.1 Inclusion criteria  

 Current lower limb prostheses users at the time of  study period. 

 Individuals who have been fitted with a lower limb prosthesis, regardless of duration 

of use. 

4.4.2 Exclusion criteria  

 Individuals are unable to understand the study due to severe cognitive impairments. 

 Individuals with diagnosed severe health conditions, such as neurological disorders 

(stroke, Traumatic brain injury), may confound results related to musculoskeletal 

disorders. 

 Individuals with recent trauma, rheumatism, tumors, or other diseases affecting the 

musculoskeletal system. 

4. 5 sample size determination  

The required sample size of eligible participants for the study was determined by using a single 

population proportion formula.  

N=
(z

α

2
)
2
×p(1-p)

d2
 

Where: n = the desired sample size.  

p = 50% is taken no recent research conducted in a similar situation in Ethiopia.  

d= 5% is the maximum margin of error the researcher is willing to tolerate.  

Z= 1.96 is the standard normal deviation value corresponding to the 95% CI.  

n= (1.96)2*0.5(1-0.5/ (0.05)2) 

n=1.96)2x0.5x0.5/0.05)2 

= 3.8416*0.25/0.0025   

=0.9604/0.0025=384.16= 384 

The initial sample size number was approximately 384 so, the population size under 10.000 

this were uses Finite Population Correction (FPC). 
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Now, apply the finite population correction: 

Ncorr =   n         

            1+n-1  

                 N     

n= 384        =    384        =           384                  =     384           =   363.84762949    ≈ 364 

    1+384-1       1+383          1+0.0553868402      1.0553868402 

         6915             6915        

The corrected sample size was approximately 364. 

A 10% non-response rate was added (36.4 ≈ 37). 

The final sample size was 400.4 ≈ 401. 

 

The sample size for the second objective from the associated factor of smoking [39] was 

calculated the sample size using Epi info -7 based on that  

CI = 95% 

Power = 80% 

Ratio (unexposed –exposed) = 0.5497 

%out come in unexposed group =35.4% 

%outcome in exposed group = 64.4 % 

Based on the above information sample size was 115  

By adding 10 % non-response =11.5≈12 

Total sample size = 115+12 = 127 so, this sample size to small and it prefer the first sample 

size population which was 401.  

4.6 Sampling technique and procedure  

A systematic sampling method was used to select 401 lower limb prosthesis users at the 

Mekelle Ortho-Physiotherapy Center over two months. All patients who visited the center 

during this period and met the inclusion criteria were eligible for participation. The number of 

patients visiting the center over three consecutive days averaged 15, 17, and 16. The total 

number of patients visiting the center averaging 16 per day was within two months 832, so the 

sampling interval (k) was calculated as k=832/401=2. A simple random sampling was used to 

determine the starting point, and then every second patient was selected. 
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4.7 variable of the study  

A) Dependent variable  

Musculoskeletal disorder (Yes=1, No=0) 

B) Independent variable  

 Socio-demographic and economic factors  

Age, Sex, Marital status, Religion, Educational status, and average monthly Income. 

 Psychosocial and personal factors.  

Depression, Level of physical activity, Smoking status, years since amputation, hours of 

prosthesis use, amputation level. 

 Prosthesis related factor   

Prosthetic fit, Gait abnormalities, and Residual limb health (e.g. skin). 

4.8 Data collection method and instrument  

Data collection involved a comprehensive approach utilizing structured questionnaires, 

standardized assessment tools, and semi-structured interviews. The structured questionnaires 

captured demographic information, medical history, type of prosthesis, duration of use, and 

specific questions related to musculoskeletal disorders, employing closed-ended questions for 

quantitative analysis. Additionally, standardized assessment tools, such as the Nordic 

musculoskeletal, provide validated measures of pain and disability. Semi-structured interviews 

enriched the data by gathering depth insights into participants' experiences with 

musculoskeletal disorders and prosthesis use. Data was collected through face-to-face surveys 

during rehabilitation services visits by two BSc physiotherapy data was collected for two 

months, allowing for clarity and assistance when needed, while training was given to the data 

collector by a senior physiotherapist for one day and the physical investigator supervised 

throughout the time of data collection.  

4.9 Data processing and analysis  

After the collection of data, all interviewed questionnaires were checked for completeness, 

correctness, and internal consistency to exclude missing or inconsistent data. Data entry and 

analysis were conducted using SPSS version 27, where descriptive statistics, including 

frequency, and percentage, were computed. Any variable having a significant univariate test 

with a cutoff point of p-value less than 0.25 was selected as a candidate for the multivariate 

analysis. Multi-collinearity test was also checked to assess the correlation between the 

independent variables. The final model was checked for multi-collinearity by a variance 
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inflation factor (VIF). Finally, AOR with a 95% confidence interval at a p-value of <0.05 were 

reported. The findings of the study were presented in texts, tables, and figures.  

4.10 Data Quality Control  

To minimize information bias, a pretest was conducted on Mekelle Ortho-Physiotherapy 

Center 5% of the sample one week before the study to identify and correct any issues with the 

interview questions and ODK data collection tools. Data collectors undergo thorough training 

to conduct standardized face-to-face interviews using the Nordic Musculoskeletal 

Questionnaire and other tools, ensuring consistency in question delivery and neutral, non-

leading language. The principal investigator was supervise the process, with daily checks for 

completeness and accuracy. Missing or incomplete data was manually cleaned, and any 

inconsistencies across data sources (e.g., questionnaires) were cross-validated. This structured 

approach ensured reliable, unbiased data collection for the study of musculoskeletal disorders 

in lower limb prosthesis users. 

4.11 Operational Definitions  

A. Musculoskeletal disorder is defined as feeling pain or discomfort at any time during the 

last 12 months in at least one part of the lower back, knee, ankle, and feet[1]. 

B. Cigarette smoking is the habit of smoking if they ever smoke daily for a month or more at 

least one stick of cigarettes per day [40]. 

C. Depression; participants who score ≥5 on “patients –health questioners -9 ‘’ considered as 

<yes > for depression [41] 

D. Physical active – any moderate to vigorous physical activities, performed that require 

energy expenditure of at least 150 min/week otherwise it is physically active [42]. 

E. Gait abnormality - deviations from the typical pattern of walking or movement [29]. 

F. Residual limb health - the condition of the remaining part of the limb following amputation 

[43].  
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4.11 Ethical considerations  

Ethical approval for the study was obtained from the Health Research Ethics Review 

Committee (HRERC) of the College of Health Sciences, Mekelle University. Participants were 

thoroughly informed about the study's purpose and importance, and verbal consent was 

obtained to ensure their willingness to complete the questionnaires. There are no anticipated 

risks that could harm participants in any form. Additionally, all information collected was be 

treated with strict confidentiality, ensuring that individual data is anonymized and securely 

stored. 

4.12 Dissemination and utilization of result  

This result was presented and submitted to the Department of Physiotherapy, School of 

Medicine College of Health Sciences. Copies of the findings were also sent to the Mekelle 

Ortho-Physiotherapy Center non-governmental organizations can use the data to create 

educational and strategic plans for musculoskeletal disorder prevention in the future. 

Publications in peer-reviewed national or international journals and presentations at 

professional, local, national, and international meetings will be attended. 
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5. Results  

5.1 Descriptive statics  

5.1.1. Socio-demographic characteristics of lower limb prosthesis users  

This study enrolled 401 study participants with a response rate of 100 % (401). More than half 

of the study participants, 334(83.3%) were male. The median age of the participants was 25 

years and 282(70.3%) were married. 280 (69.8%) completed their secondary school, 

358(89.3%) were income level between 4000-7000 Ethiopian birr and 398(98%) were 

orthodox. Two hundred sixteen-three participants (65.6%) were age group 25-34. (Table: 1) 

Table 1: Socio-demographic characteristics of lower limb prosthesis users in Mekelle, 

Tigrai, Ethiopia, May 2025, (n=401) 

Variables  
Category  

Frequency  Percent  
Musculoskeletal disorder  

  Yes  No 

Sex      
Male 334 83.30% 192(57.5%) 142(42.5%) 

             

 Female 67 16.70% 42(62.7%) 25(37.3%) 

Religion        
Orthodox 393 98% 233(59.3%) 160(40.7%) 

                

                 Muslim 8 2% 1(12.5%) 7(87.5%) 

Age group 18-24 35 8.70% 13(37%) 22(63%) 

                  25-34 263 65.60% 159(60.5%) 104(39.5%) 

                  Above 35 103 25.70% 62(60.2%) 41(39.8%) 

Marital status  Single                                         282 70.30% 163(57.8%) 119(42.2%) 

                      Married 117 29.20% 69(59%) 48(41%) 

 Widowed 2 0.50% 2(100%) 0(0%) 

Educational 

status  

 No formal 

education  
8 2% 4(50%) 4(50%) 

Elementary school   62 15.50% 43(69.4%) 19(30.6%) 

Secondary school 280 69.80% 161(57.5%) 119(42.5%) 

Diploma 33 8.20% 19(57.6%) 14(42.4%) 

Bachelors of 

degree  
18 4.50% 7(38.8%) 12(61.2%) 
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Monthly 

income in (in 

Birr) 

Below 4000 16 4% 11(68.7%) 5(31.3%) 

                 4000-7000 358 89.30% 206(57.5%) 152(42.5%) 

                                Above 7000 27 6.70% 17(63%) 10(37%) 

 

5.1.2 Prosthesis and treatment-related characteristics of lower limb prosthesis users  

In the study more than half of the study participants, 224(55.9%) used an exoskeleton type of 

prosthesis, 344(85.8%) were prostheses used above two years, 257(64.1%) were amputated 

due to trauma, 379(94.5%) were received education for prosthesis use, 260(64.8%) maintain 

their prosthesis annually, 367(91.5%) have access to prosthesis fellow up, 244(60.8%) with 

phantom pain and 216 (53.9%) have left side amputation. Among the study participants, among 

the MSDs treatment received 201(85.9%) developed MSDs and about 137(34.2%) were 

participants with gait abnormality (Table 2) 

Table 2; Prosthesis and treatment-related characteristics of lower limb prosthesis users 

in Mekelle, Tigrai, Ethiopia, May 2025, (n=401) 

Variables  Category  Frequency  
Percentile 

(%) 

Musculoskeletal disorder   

Yes   No 

Duration of prosthesis 

use  

<2 years  57 14.20% 46(80.7%) 11(19.3%) 

  >2 years 344 85.80% 188(54.7%) 156(45.3%) 

Type of prosthesis  
Exoskeleton  224 55.90% 135(60.3%) 89(39.7%) 

                   

 Endoskeleton 177 44.10% 99(56%) 78(44%) 

Cause of amputation  Medical 

condition(cancer ) 
29 7.20% 16(55%) 13(45%) 

    

   Trauma 257 64.10% 175(68%) 82(62%) 

    Infection (gangrene ) 112 27.90% 41(36.6%) 71(63.4%) 

    
Vascular ( peripheral 

arterial diseases)   
3 0.70% 2(66.7%) 1(33.3%) 

Amputation to 

prosthesis  

Immediate (1-3 

months ) 
14 3.49% 9(64.3%) 5(35.7%) 

Intermediate (4-7 

months ) 
137 34.16% 30(21.9%) 107(78.1%) 

Long (above 7 months 

) 
250 62.34% 128(51.2%) 122(48.2%) 

Prosthesis hrs. used  Minimal use(1-4hrs) 16 4% 11(68.8%) 5(31.2%) 
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Moderate use (5-8hrs) 111 27.70% 25(22.5%) 86(77.5%) 

Extended use (9-12hrs 

) 
274 68.30% 131(47.8%) 143(52.2%) 

Side of amputation    Right  185 46.10% 115(62%) 70(38%) 

                          Left 216 53.90% 119(55%) 97(45%) 

Additional upper limb 

amputation  
Yes 23 5.70% 20(87%) 3(13%) 

                                                                  No 378 94.30% 214(56.6%) 164(43.4%) 

Education for 

prosthesis use                                                                                

Yes 379 94.50% 221(58.3%) 158(41.7%) 

No 22 5.50% 13(59%) 9(41%) 

Prosthetic maintenance  Quarterly 141 35.20% 40(28.4%) 101(71.6%) 

                              Annually   260 64.80% 194(74.6%) 66(25.4%) 

Access to prosthesis 

follow-up care  
Yes 367 91.50% 216(59%) 151(41%) 

                                            No 34 8.50% 18(53%) 16(47%) 

Phantom pain  
Yes 244 60.80% 176(72%) 68(28%) 

                     

                       No 157 39.20% 58(37%) 99(63%) 

Frequency of phantom 

pain 

Rarely  71 17.70% 38(53.5%) 33(46.5%) 

Occasionally  166 41.40% 134(80.7) 32(19.3%) 

Frequently 7 1.70% 4(57%) 3(43%) 

Phantom pain grade  
Mild phantom pain ( 

1-3) 
72 18% 33(46%) 39(54%) 

      
Moderate phantom 

pain (4-6) 
166 41.40% 142(85.5) 24(14.5%) 

 Severe phantom pain 

(7-10) 
6 1.50% 2(33.3%) 4(66.7%) 

Treatment for MSD                       
Yes 201 85.9% 201(100%) 0(0%) 

No 33 14.1% 33(100%) 0(0%) 

Skin problem at the 

residual limb  Yes 176 43.90% 129(73.3%) 47(26.7%) 

                

                No 225 56.10% 105(46.7%) 120(53.3%) 

Skin problem category 

Redness of the skin   163 40.60% 122(75%) 41(25%) 

Blister 19 4.70% 12(63%) 7(37%) 

Full thickness  2 0.50% 2(100%) 0(0%) 

Gait abnormality  
Yes 137 34.20% 122(89%) 15(11%) 

                

                 No 264 65.80% 112(42.4%) 152(57.6%) 
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Prevalence of musculoskeletal disorders (MSDs) among lower-limb prosthesis users by level 

of amputation. Among prosthesis users, 90.3% of individuals with knee disarticulation reported 

developing MSDs, compared to 48.3% of those with transfemoral (above-knee) amputations. 

 
 

Figure 2.Distribution of musculoskeletal disorder among lower limb prosthesis users in 

Mekelle, Tigrai, Ethiopia, May 2025, (n=401). 
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5.1.3 Psychosocial and personal characteristics of lower limb prosthesis users  

Among the study participants, 307(76.6%) had reported having depression. Of the study 

participants, 306(76.3%) were physically active and 177(44.1%) were smokers. Of the total 

smokers, 124(30.9%) were light smokers (1-5).  (Table 3) 

Table 3: psychosocial and personal factors of lower limb prosthesis users in Mekelle, 

Tigrai, Ethiopia, May 2025, (n=401) 

 

Variable  Category  Frequency  
Percentile 

(%) 

Musculoskeletal disorder   

Yes  No 

Depression  
Yes 307 76.60% 209(68%) 98(32%) 

                 

                  No 94 23.40% 25(26.6%) 69(73.4) 

Physical 

activity  Physical active 306 76.30% 190(62%) 116(38%) 

   

 Physical inactive 95 23.70% 44(46.3%) 51(53.7%) 

Smoking  
Smoker 177 44.10% 138(78%) 39(22%) 

     

            Nonsmoker 224 55.90% 96(43%) 128(57%) 

Cigar ate 

consumption  

Light smoker (1-5) 124 30.90% 86(69.4%) 38(30.6%) 

Moderate smoker 

(6-14) 
41 10.20% 40(97.5%) 1(2.5%) 

High smoker (15-

20) 
12 3% 12(100%) 0(0%) 
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5.2 prevalence of musculoskeletal disorder among lower limb prosthesis 

users  

The prevalence of MSDs among adult lower limb prosthesis users were found 234(58.35%) in 

the past 12 months (figure 3). The majority of lower limb prosthesis users following MOPC 

reported a high prevalence of lower back pain 192(47.9%) and Hip pain 182 (45.4%) compared 

to other body parts (Table 4). In this study the prevalence of MSDs was relatively higher in 

male participants 192(57.5%) compared to female participants Among those who had 

experienced MSDs,159(60.5%) were between the age group of 25-34 years old from the 

disease and treatment factor, participants with skin problem 129(73.3%) and who were having 

gait abnormality 122(89%). Among the participants who used an exoskeleton type of 

prosthesis, 135(60.3%) of them developed MSDs.175 (68%) of those who were amputated by 

trauma and developed MSDs. Among the participants who had MSDs 176(72%) and 122(89%) 

of them reported being affected by phantom pain and gait abnormality respectively.194 

(74.6%) of the participants with MSDs who have maintained their prostheses annually (Table 

2). 

              

 

 

 Figure 3; .prevalence of MSDs among lower limb prosthesis users in Mekelle, Tigrai, 

Ethiopia, May 2025, (n=401) 
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Table 4. Prevalence of MSDs of lower limb prosthesis users in Mekelle, Tigrai, Ethiopia, 

2025, (n=401) 

Variable  Category  Past 12 months prevalence of musculoskeletal disorder  

Lower back pain   
Yes 192(47.9%) 

No 42(10.5%) 

Hip  
Yes 182(45.4%) 

No 52(12.97%) 

Knee  
Yes 171(42.6%) 

       

        No 63(15.7%) 

Ankle  
Yes 138(34.4%) 

        

         No 96(23.9%) 

Foot Yes  120(29.9%) 

        No 114(28.4%) 
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5.3 Factors associated with MSDs among lower limb prosthesis users  

In bivariate logistic regression analysis, with cut-off points (p<0.25), MSDs associated with 

age, depression, duration of prosthesis, cause of amputation, frequency of prosthesis 

maintenance, physical activity, gait abnormality, smoking, amputation to prosthesis, prosthesis 

hours used, level of amputation. 

The multivariate analysis revealed that several independent variables were significantly 

associated with MSDs from the study participants who developed depression were 4.19 times 

more likely to develop MSDs (AOR=4.19; 95% CI: 1.92-9.11) compared to non-depression. 

The study participants with trauma as a cause of amputation were 2.04 times more likely to 

develop MSDs (AOR=2.04; 95%CI: 1.04-4.00) compared with those caused by medical 

conditions (cancer). 

The lower limb prosthesis users who were attending MOPC having gait abnormality were 3.00 

times more likely to develop MSDs (AOR=3.00; 95% CI: 1.78-4.85)compared to those who 

hadn't gait abnormality. Participants who had annual prosthesis maintenance had 3.54times 

higher odds of developing MSDs (AOR=3.54; 95% CI: 2.16-5.36), and those who had smoking 

2.54 times higher odds of developing MSDs (AOR=2.54; 95%CI: 1.56-4.23) than who had not 

smoked.  

The analysis of factors associated with MSDs among lower limb prosthesis users attending 

MOPC is presented in (Table 5). 
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Table 5; .Factors associated with MSDs of lower limb prosthesis users in Mekelle, Tigrai, Ethiopia, May 2025, (n=401) 

Variable Category 

MSDS 

P-value COR 

95% C.I.for 

COR 
  

95% C.I.for 

AOR 

Yes No  Lower  Upper 
P-

value  
AOR Lower    Upper  

Age 

18-24 13 22   Ref.    Ref.   

25-34 159 104 .011* 2.587 1.248 5.363 0.872 0.914 0.303 2.751 

Above 35 62 41 .020* 2.559 1.16 5.645 0.995 0.996 0.307 3.228 

Depression  
Yes 209 98 .001* 5.886 3.511 9.867  .001** 4.189 1.925 9.114 

No 25 69       Ref.        Ref.   

Duration of 

prosthesis 

<2 years  46 11        Ref.        Ref.   

   >2 years 188 156 .001* 0.28 0.144 0.575 0.654 1.432 0.457 4.052 

Cause 

amputation 

Medical 

condition(cancer ) 
16 13       Ref.    Ref.   

Trauma 175 82 .073* 1.733 0.932 4.872  .038** 2.041 1.041 4.002 

Infection (gangrene 

) 
41 71 .001* 0.469 0.12 5.213 5.712 3.765 0.788 4.217 

Vascular ( 

peripheral arterial 

diseases)   

2 1  0.317 1.625 0.305 4.382 0.784 1.174 0.374 3.683 

Amputation to 

prosthesis (1)  

Immediate (1-3 

months ) 
9 5      Ref.          Ref.   

Intermediate (4-7 

months ) 
30 107    .002* 0.15 0.012 2.598 0.475 1.914 0.322 10.366 
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Long (above 7 

months ) 
128 122 0.345 0.58 0.559 5.263 0.637 0.662 0.119 3.68 

Prosthesis hrs. 

used  

Minimal use(1-4hrs) 11 5   Ref.    Ref.   

Moderate use (5-

8hrs) 
25 86 .001* 7.568 2.403 13.332 0.117 3.151 0.749 13.252 

Extended use (9-

12hrs ) 
131 143 .113* 2.402 0.813 7.096 0.58 0.678 0.172 2.678 

Upper limb 

amputation  

Yes  20 3     Ref .       Ref.   

No  214 164 .009* 0.19 0.123 2.487 0.575 0.617 0.114 3.344 

Frequency of 

prosthesis 

maintenance  

Quarterly 40 101     Ref.     
 

  
   Ref. 

Annually   194 66 .001* 7.42 2.19 8.14  .001** 3.54 2.16 5.36 

Exercise  
Physical active 190 116     Ref.        Ref.   

Physical inactive 44 51 .007* 0.52 0.193 3.022 0.25 1.536 0.74 3.187 

Gait 

abnormality  

Yes 122 15 .001* 11.03 9.75 13.85  .001** 3.00 1.78 4.85 

No 112 152    Ref.          Ref.   

Smoking  
Smoker 138 39 .001* 4.71 2.42 5.15  .001** 2.54 1.56 4.23 

Non smoker 96 128      Ref.             Ref.     

NB: COR =crude odds ratio, AOR = adjusted crude ratio, Ref. = Reference,*statistically significant at p-value <0.25, **statistically significant at 

a p-value <0.05, CI= confidence interval. 
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6. Discussion 

The main aim of this study was to assess the prevalence and associated factors of 

musculoskeletal disorders (MSDs) among lower limb prosthesis users attending the MOPC in 

Mekelle, Tigray, Ethiopia. The factors associated with MSDs among these users included 

depression, cause of amputation, gait abnormalities, prosthesis maintenance, and smoking. 

Participants whose amputations were caused by trauma were more likely to develop MSDs 

compared to those whose amputations resulted from medical conditions such as cancer. 

In the current study, the overall prevalence of MSDs was found 58.35% (95% CI: 53.4%-

63.2%). The finding of the present study is consistent with the musculoskeletal pain study 

conducted in London 52-64%[18] but, lower than the study conducted in, university of 

Washington, department of rehabilitation 72.1%[15]. This could be due to the different sample 

sizes, and different assessment tools of the studies. For instance, the study conducted in Syria 

which is consistent with this study used a Nordic musculoskeletal questionnaire [44]. On the 

other way, MSDs are higher in Iran (67.84%) than in this study[45]. This could be due to 

different study designs and sample sizes. 

In contrast, the prevalence of lower back pain among lower limb prosthesis users in this study 

found 47.9% is lower than the study findings in Italy 82%[19], Netherlands 55%[17],  

University of Washington 52%[46], university of clinical center Tuzla 89.1%[47]. The 

discrepancy could be due to the study setting, assessment tool, socio-demographic variation, 

study participants, and age of study participants. For instance, the study in Italy with small 

sample size of 239 among lower limb amputation[19].In addition, in study studies done in 

London[18] and the Netherland[48] systematic review study design was used and the 

prevalence of lower back pain was 52%-64% and 51% respectively. 

On the other hand the prevalence of this study lower back pain at 47.9%, knee pain at 42.6%, 

ankle at 34.4%, and foot at 29.9% higher than a study conducted by the University of 

Washington, Department of Rehabilitation Medicine which reported back pain at 39.2% and 

knee pain 27.9%[15].another study lower than this study conducted in the university of Florida, 

which reported lower back pain 17%[49]. The discrepancy might be due to better access to 

health facilities, a good understanding of the impact of avoidance of movement, different types 

of measurement tools, a good lifestyle, adherence to therapeutic interventions, and educated 

adult participants.   
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The finding of our study showed participants who have gait abnormality were 3.00 times more 

likely to develop MSDs compared to who hadn't gait abnormality. The finding similarity 

supported previous studies conducted in U.S and Maryland USA [50] [4]. The possible reason 

might be due to the prosthesis alignment and fit, compensatory movement and due to muscle 

weakness [4, 10, 51, 52]. 

This study revealed that participants who maintain their prosthesis annually were 3.54 times 

more likely to develop MSDs compared to those who maintain quarterly. This finding was 

supported by previous studies conducted in the USA [4]. The possible reason is due to the 

postural misalignment, delayed detection fit and comfort, compensatory movement pattern, 

misalignment prosthesis and reduced physical activity [4, 15, 53, 54] . 

This study revealed that participants who underwent amputation due to trauma were 2.04 times 

more likely to develop musculoskeletal disorders (MSDs) compared to those whose amputation 

was caused by cancer. This finding is supported by previous research conducted at the 

University of Washington[55], California[56], Denmark[57], and Kenya[58]. The possible 

explanation for this association may include the sudden and severe nature of traumatic injuries, 

which often result in greater tissue damage, irregular stump formation, and increased 

biomechanical asymmetry. These factors can lead to compensatory gait patterns, postural 

instability, and ultimately, a higher risk of developing secondary musculoskeletal 

complications [4, 59-62].  

The finding of the present study found that study participants having depression were 4.19 

times more likely to develop MSDs compared with those who hadn’t depression. This finding 

is consistent with studies conducted in different countries. For instance, research conducted in 

Amhara, Ethiopia reported that depressant participants had about eight times a risk of 

developing MSDs[63]. A study conducted at the University of Malaysia reported that MSD 

symptoms were significantly associated with depression [64]. A similar study conducted in 

Madrid, Spain reports that depression was significantly associated with moderate to chronic 

musculoskeletal disorder [65]. The possible reason due to depression leads individuals to be 

inactive, reduces muscle mass, increases fatigability, and finally predisposes to have MSDs 

from a biological and psychological point of view[66-68].  On the other hand, depression can 

increase sensibility to pain and then to fear of movement and physical exercise [69].  
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In addition, this study revealed that smoker study participants were 2.54 times more likely to 

develop MSDs compared to those who were non-smokers. This finding of the present study 

was supported by studies done in the USA, IRAN, and the University of Missouri [70-72]. 

Smokers had significantly greater comorbidity, advanced immunodeficiency, and adverse 

socioeconomic problems. The possible reason could be due to improper lifestyle, muscle 

weakness and fatigue, delayed tissue repair, and increased inflammation [73-75].  

7. Strengths and limitations of the study  

This study contributes to filling knowledge gaps be the strength of the study. This study used 

an internationally validated tool for the assessment of pain and discomfort. The limitation of 

this study lack of information about the drug history and psycho-social treatment, which could 

have influenced the score "patients health questionnaire -9" might affect the study result. The 

study's existing literature on lower limb prosthesis use is limited. Our study is cross-sectional, 

which limits our capacity to know the cause-and-effect relation between that variable. 

8. Conclusion  

This study identified a moderate burden of musculoskeletal disorders among lower limb 

prosthesis users. The associated factors that have a statistically significant correlation with 

musculoskeletal disorders among lower limb prosthesis users were annual prosthesis 

maintenance, gait abnormality, smoking, depression, and cause of amputation by trauma. 

 

 

 

 

 

 

 

 

9. Recommendations  

For Minster of Health/Tigrai, Mekelle zone health office  
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Minister of Health/Mekelle zone health office shall understand the problem is common and 

needs to develop preventive strategies and treatment techniques to determine interventions for 

reducing musculoskeletal disorders and targeting the associated factors such as depression, 

smoking, and gait abnormality. 

For health professionals and prosthetics  

The finding of the study highlights the importance of investigation and management of 

underlying factors like depression, smoking, and gait abnormality in lower limb prosthesis user 

patients presenting with musculoskeletal disorders. Health professionals need to educate 

patients attending MOPC about the avoidance of smoking, depression, and gait abnormalities. 

Finally, healthcare providers and prosthetics should consider early maintenance to reduce 

musculoskeletal disorders. It is also recommended that physiotherapists focus on early 

identification and intervention for these factors through rehabilitation plans. Providing 

continuous education on prosthetic use and maintenance will further enhance long-term 

outcomes. 

For people lower limb prosthesis users  

It is recommended for lower limb prosthesis users to engage in physical exercises, and to report 

and seek treatments for other health conditions like depression.  

For researchers and academicians  

Further Long-term studies are recommended to track the development of MSDs in prosthesis 

users over time. Understanding how musculoskeletal issues evolve can guide preventive 

strategies and interventions. 
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Project Title: prevalence and associated factor of musculoskeletal disorder among lower limb 

prosthesis users Mekelle, Tigrai , Ethiopia  

Duration the project: 7 months  

Study area: Mekelle Ortho-Physiotherapy Center   

Sponsor: Ayder comprehensive specialized hospital  

Investigator: Kibrom Kidanu (BSc physiotherapy) 

 Project objective: The aim of this study is to assess prevalence and associated factor of 

musculoskeletal disorder among lower limb prosthesis users in Mekelle, Tigrai, Ethiopia 

Duration: The time that needs to complete questionnaire is 10 to 15 minute.  

Risk and Confidentiality: There is no risk for anyone who participates in the study. Name, title and 

work place will not be record anywhere. If you have question or concerns or for information you can 

call! Please speak to principal investigator – Kibrom. K (BSc Physiotherapy)  

Mobile number: +251939186627  

 E-mail: kibromkidanu71@gmail. Com 

Annex B  

Consent Form  

In signing this document, I as a department head, am giving my consent for patient records to participate 

in the study. I have been informed that the objective of this study is to assess prevalence and associated 

factor of musculoskeletal disorder among lower limb prosthesis users Mekelle, Tigrai, Ethiopia. I have 

understood that participation in this study is entirely confidential. I have been told that my answers to 

the questions will not be given to anyone else and no reports of this study ever identify me in any way. 

I understood that participation in this study does not involve risks except the time spent on completing 

the questionnaire. I understood that Kibrom kidanu is the contact person if I have questions about the 

study or my rights as a study participant. The following is his contact address.  

 Mobile phone- +251939186627 

  E-mail-kibromkidanu71@gmail.com  

 Dept. Head signature: ____________________ 

 date: __________________  

 Thank You for your willingness to participate!!! 

 

Annex: C  

Questionnaires  

Participation code.................................... 

Section A: Demographic Information 

mailto:E-mail-kibromkidanu71@gmail.com
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S.No.  Variables  Coding categories  

A1 Age ---------------------years 

A2   Sex 1. Male  

2. Female  

A3 Current Marital status  1.Single                                     2.Married 

3.Divorce                       4.Windowed                 

5. others  

A4 What is your religious status  1. Orthodox 2. Islam 

3. Protestant                    4. Catholic           5. 

Others  

A5     What is your Educational level 1. No  formal education                           

2. Elementary school  

3. Secondary school                            

 4.  Diploma  

5. Bachelors of degree  

6. Master’s degree  

7. other  

A6 What is your average monthly income/salary in birr?  ............................... 

 

 

 

 

 

 

 

Section – B depression Questionnaires 

Question  Not at all  Several days   More than 

half the days 

Nearly every 

day  

B1. Little interest or pleasure in doing things 0 1 2 3 

B2. Feeling down, depressed, or hopeless 0 1 2 3 
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B3. Trouble falling or staying asleep or sleeping too 

much. 

0 1 2 3 

B4. Feeling tired or having little energy 0 1 2 3 

B5. Poor appetite or overeating 0 1 2 3 

B6. Feeling bad about yourself—or that you are a 

failure or have let yourself or your family down 

0 1 2 3 

B7. Trouble concentrating on things, such as reading 

the newspaper or watching television 

0 1 2 3 

B8. Moving or speaking so slowly that other people 

could have noticed? Or the opposite—being so fidgety 

or restless that you have been moving around a lot 

more than usual 

0 1 2 3 

B9. Thoughts that you would be better off dead, or of 

hurting yourself in some way 

0 1 2 3 

 

 

 

 

 

 

 

 

 

 

Section C: Prosthetic Use 
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Question  Response  

C1. Duration of prosthesis use  ....................Months/Years  

C2. What type of prosthesis use? 1. Exoskeleton   2. Endoskeleton  

C3.what is your Cause for amputations? 1. Medical condition (cancer)    3. Infection (gangrene)  

2. Trauma (crushed, burned)                4. Vascular (peripheral arterial 

disease)                                                 5. Other  

C4. Side of body amputation? 

 

1. Right          3. Bilateral 

2. Left  

C5. What is the time from amputation to 

prosthesis? 

.......................Months/Years   

C6. For how many hours per day is the 

prosthetic typically used? 

........................Hour  

C7. Level of amputation  1. Trans femoral    3. Trans tibial    5. Mid foot (chopart) 

2. Knee disarticulation 4. Ankle disarticulation    6. Other  

C8. Do you have additional upper limb 

amputation? 

1. NO 

2. Yes  

C9. Have you received education on how to 

properly use and care for your prosthesis? 

1. YES 

2. NO  

C10. Frequency of prosthetic maintenance  1. Weekly        2. Monthly  

3. Quarterly      4. Annually   5. Other   

C11. Do you have access to follow-up care or 

support for prosthetic issues? 

1. Yes  

2. No  

 

 

 

Section D: questions related Musculoskeletal Disorders 

D1.  Have you at any time during the last 12 months had pain or discomfort in any part of a body?  
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            1. Yes  

            2. No 

If yes skip to D1  

question   

D1. Do you experience phantom pain (pain in 

the area of the amputated limb) 

YES/ NO  if No skip to D4 

D2. If yes, how frequently do you experience 

phantom pain? 

Rarely / Occasionally / Frequently / Constantly 

D3. On a scale of 1-10, how would you rate 

the severity of your phantom pain? 

 

------------------------ 

D4. Do you experience pain in your lower 

back? 

YES/NO 

D5. Do you experience pain in your hip? 1. No                            3. Yes in the left hip 

2. Yes in the right hip   4. Yes in both hip 

D6. Do you experience pain in your knee? 1. No                       3. Yes , on the non-affected side 

2. Yes, on the affected side    4. Yes in both knee 

D7. Do you experience pain in your ankle? 1. No                             3. Yes on the non-affected side 

2. Yes on the affected side    4. Yes in both ankle  

D8. Do you experience pain in your foot? 1. No                             3. Yes on the non-affected side 

2. Yes on the affected side    4. Yes in the both  

 

 

 

 

Section E Questionnaires on Musculoskeletal Pain  

Question    
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E1. Have you received any treatment for your 

musculoskeletal pain? 

1. YES 

2. NO  

 

E2. Are you experiencing any skin problems with the 

residual limb? 

1.YES  

2NO  

If yes skip to E3 

 

 

E3. Have you noticed any changes in the skin? 1.Redness of the skin 

2. Blister of the skin 

3. full thickness injury to skin (nerve involvement ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Section 6: Associated Factors 
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Question  Response  

E4. Do you engage exercises in at least 150 minutes for week? 

 

1. Yes  

2. No 

 

E5. Have you experienced any gait abnormalities since starting 

to use your prosthesis? 

YES/NO 

E6. Do you currently smoke cigarettes? Yes/No 

E7. If yes On average how many cigarettes do you smoke per 

day? 

............................. 
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Annex c: .Tigrigna version of questionnaire  

ናና ናናናናና ናናናናና ናናና ናናናና ናናናና ናናናና 

ናናና ናናናናናና ናናና ናናናና ናናና ናናናናናና ናናና 

ናና ናናናና ናናና ናና ናናና ናናና ናናናና ናናናና ናናናናናና ናናናና ናናናና ናናናናና ናና ናናና 

ናናናና ናናናና ናናናና ናናናና ናናናናና ናና 

ዝዝዝዝዝዝ/ዝዝ 

ናናና..............................ናናናና ናናና ናናናናናና ናናና ናና ናናና ናናናናናና ናና ናናናና 

ናናናናና ናናና ናናናና ናናና ናናናናና ናና ናናና ናናና ናናናና ናናና-ናናናናናና ናናናናና ናና 

ናናና ናናናና ናናናና ናናናና ናናናናና ናናናና ናናናናና ናናናናና ናናናናና ናናና ናና ናናና ናና 

ናናና ናናናና ናናናና ናናናናና ናናናናና ናናናናና ናና ናናናና ናናናናና ናና-ናናናና ናናናናና 

‘ናናናናና ናና ናናናናና ናናናናናና ናና-ናናናና ናናናናናና/ና ናናናናና ናናናናናናናናናና ናና 

ናናናናና ናናና ናናናና ናናና ናናናናና ናና ናናናናናና/ና ናናናና ናናናናናናና/ናና ናና ናና-

ናናናና ናናናናናና 

ዝዝዝዝዝ ዝዝዝዝዝናናና ናናና ናናናናና ናና ናናና ናናናና ናናናናና ናናናና ናናናናና 

ናናናናናና ናናናናና ናናናናናና ናና ናናናና ናናናና ናናናና ናና ናናና ናናናና ናናናናና ናናናናና 

ናናናና ናናናና ናናናና 

ናና ናናናና ናናና-ናናናናናና  

ዝዝዝናናናና ናና ናናናና ናናናናናናናናናና ናና ናናናናና ናናና ናናናና ናናናና ናናናናናና 

ናናናና ናናና ናናና ናና ናና ናናና ናናና ናናና  

ዝዝዝዝናናናና ናናናና ናናናናናናና/ና ናናና ናናናና ናናናና ናናናናናናናናናና ናናናና ናናና 

ናናናና ናናናናናና/ና ናና ናናናና ናና ናናናና ናናናና ናናና ናናናና ናናናናናና ናናና/ና ናናናና/ና 

ናና ናናናና/ና ናናናና ናናና ናና ናናናና/ና ናናናና ናናና ናናናና ናናናናና 

ዝዝዝ ዝዝዝዝዝዝ ናናና ናናናናና ናናናና ናናና ናናናና ናናናና ናናናናና ናናና ናናናናናና 

ናናናናናናናና/ናና ናና ናናናናናናና ናና-ናናናና ናና ናናናናና ናናና ናናናናናና 

ዝዝዝዝዝዝዝዝ ናና ናናናናና ናና ናናናና ናናናናናናና ናናናና ናናናናና ናናናና ናናናና ናናና 

ናናናና ናናናና ናናናናና ናናናናና ናናና ናናናናና ናና-ናናናና ናናናና ‘ናናና ናናና ናናናናና 

ናናናና ናናናና ናናና ናናናና ናናናና ናናናናና ‘ናናና 

ናና ናና-ናናናና ናናናናናና 15 ናናና ናናናናናና 

ዝዝ ዝዝዝዝዝዝ ዝዝዝዝ ዝዝዝዝ 
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ናና ናና ናናና ናናናናና ናናና ናናናናና ናናናናና ናናናናና ናናናናናና ናናናናና ናናናናናናና ናና 

ናና-ናናናና ናናናናና ናናናና ናናና/ናናና? 

1ዝ ዝዝ                      2ዝ ዝዝዝዝዝዝ  

ናናናና ናናናናና ናናናና ናናና  

ናናናናና +251939186627 

ናናናና kibromkidanu71@gmail.com 

ናናናናና ናናናናና                         ናናና                      ናናና 

ቃቃ ቃቃቃቃ  

ናና ናናናና ናና.................................... 

ናናና 1: ናናናና ናናና ናናናናና 

ና.ና  ዝዝ ዝዝዝ 

1 ናናና ---------------------ናናና 

2   ናና 3. ናና 

4. ናና  

3 ናናናና ናናና  1.ናናናናናናናና                                    

2.ናናናናና  3. ናናናናናና                       

4.ናናና ናናናና ናናናና ናናናና                

5.ናናና 

4 ናናናናና 1. ናናናናናና 2. ናናናና 

3. ናናናናናናና                    4. ናናናና           

5. ናናና  

5     ናናና ናናናናና 1. ናናናናናናና                   

2. 1ና ናናና ናናናናና 

3. 2ና ናናና ናናናናና 

 4.  ናናናና  

5. ናናና 

mailto:kibromkidanu71@gmail.com


   

48 

 

6. ናናናና 

7.ናናና 

6 ናናናና ናናና?  ...............................ናናና 

 

 

ዝዝዝ – 2 ዝዝ ዝዝዝዝ ዝዝዝዝዝዝ ዝዝዝዝ 

ዝዝ ዝዝዝዝ 

ዝዝዝዝዝዝ 

ዝዝዝ 

ዝዝዝዝ 

ዝዝዝዝዝዝ 

ዝዝዝዝ 

ዝዝዝዝዝ 

ዝዝዝዝ 

7. ናናናና ናናናናና ናናናናና ናናና ናናና 0 1 2 3 

8. ናናናና ናና ናና ናናና ናናናና ናናናናና 0 1 2 3 

9. ናናና ናና ናናናና ናና ናናናና. 0 1 2 3 

10. ናናና ናናናናና 0 1 2 3 

11. ናናና ናናና ናናና ናናና 0 1 2 3 

12. ናናናናና ናና ናናና ናናናና ናናና ናናና 

ናናናናና 

0 1 2 3 

13. ናና ናናናና ናናናና ናና ናናናና ናናና ናናናና 0 1 2 3 

14. ናናናናናናና ናና ናናናናና ናናና ናናና 

ናናናናናናና ናና ናናናና 

0 1 2 3 

15. ናናናና ናናናና ናናናናና ናናናናና ናናናና 0 1 2 3 
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ዝዝዝ 3: ዝዝ ዝዝዝ ዝዝዝዝ ዝዝዝዝ 

ናና ናናና 

16.ናና ናናና ናናናና ናና ናናናናና ናናናና 

ናና ናናና  

....................ናናና 

17. ናናናና ናናናናና.ናና ናናና ናናናና  

ናናናና ? 

1. ናናናናናናናና   2. ናናናናናናናና 

18. ናናናናና ናናናና ናናናናና ናናናና ናና 1.ናናናና         3. ናናና  

2. ናናናናና               4. ናና ናናናና ናና ናናና                                           5.ናናና  

19. ናናናና ናናናና ናናናና? 

 

1. ናናና         3.ናናናና 

2. ናናና  

20.ናና ናናናና ናናናና ናናና ናናናናናና 

ናናናና ናና ናና? 

.......................ናናና 

21. ናናናና ናና ናናናናናና ናናናና 

ናናናናና? 

............................. ናናና 

22. ናናናናናና ናናናና ናና ናናናና 

ናናናናና ናናና ናናናናና? 

........................ናናና 

23. ናናና ናናናና ናናናና 1. ናናና ናናና    3. ናናና ናናና 5. ናናናና ናናና 

2. ናና ናናና    4. ናና ናናናናናናና     6. ናናና 

24. ናናናና ናና ናናናና ናናናና ናና ናና 

ናናናናና? 

1. ናናናናና 

2. ናና 

25.ናና ናናናናናና ናናናናናና ናናናናናና 

ናናናና ናናናና ናናናናና? 

1. ናና 

2. ናናናናና 

26. ናናናናናና ናናናናናና ናና ናናናና ናና 

ናናናና 

1. ናናናና        2. ናናናና  
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3. ናናና ናናና      4. ናናናና   5. ናናና  

27. ናናናና ናናናናናና ናናናናና? 1. ናና 

2. ናናናናናና 

 

 

 

ዝዝዝ 4:ዝዝ ዝዝዝዝ ዝዝዝዝ ዝዝዝዝዝዝ 

28. ዝዝ ዝዝዝ ዝዝ ዝዝዝ ዝዝዝዝ ዝዝዝዝ ዝዝዝዝዝዝ ዝዝዝ ዝዝ ዝዝዝዝዝ ዝዝዝዝዝዝ ዝዝዝዝ            

  1. ዝዝ 

  2. ዝዝዝዝዝ 

ዝዝዝዝ ዝዝ ዝዝዝዝዝዝ ዝዝ 29 ዝዝዝዝ 

ዝዝ ዝዝዝ 

29.ናና ናናና ናናናናና ናናና ናናናናና 

 

1 ዝዝ 

2. ዝዝዝዝዝ ዝዝዝዝ ዝዝዝዝዝ ዝዝዝዝዝዝ ዝዝ 32 ዝዝዝዝ 

30.ዝዝዝዝ ዝዝ ዝዝዝዝዝዝዝ ዝዝዝዝ ዝዝ ናናናና / ናናናናና / ናና ናና 

31. .ናና ናናና ናናናናና ናናና ናና 1-10 

ናናናና ናናናና 

 

------------------------ 

32. ናናናናና ናናና ናና ዝዝ/ዝዝዝዝዝ 

33.ናናና ናና? 1. ዝዝዝዝዝ                          3. ዝዝ ዝዝ ዝዝዝዝ 

2. ዝዝ ዝዝ ዝዝዝዝ               4. ዝዝ ዝዝ ዝዝዝዝ 

34 .ናናና? 1. ዝዝዝዝዝ                          3. ዝዝ , ዝዝ ዝዝዝዝዝዝ ዝዝዝ 

2. ዝዝ, ዝዝ ዝዝዝዝዝ ዝዝዝ         4. ዝዝ ዝዝ ዝዝ 
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35.ናናና ናናና  1. ዝዝዝዝዝ                          3. ዝዝ , ዝዝ ዝዝዝዝዝዝ ዝዝዝ 

2. ዝዝ, ዝዝ ዝዝዝዝዝ ዝዝዝ         4. ዝዝ ዝዝ ዝዝ 

36. ናናናና ናናና? 1. ዝዝዝዝዝ        3. ዝዝ , ዝዝ ዝዝዝዝዝዝ ዝዝዝ 

2. ዝዝ, ዝዝ ዝዝዝዝዝ ዝዝዝ         4. ዝዝ ዝዝ ዝዝ 

 

 

 

 

ዝዝዝ -5 ዝዝዝዝ ዝዝዝዝዝ ዝዝዝ 

ዝዝ ዝዝዝ  

37.ናናና ናናናናና ናናና ናናናና ናናናናና ና  1. ዝዝ 

2. ዝዝዝዝዝ , ዝዝዝዝ ዝዝዝዝዝ ዝዝዝዝዝዝ ዝዝ 39 ዝዝዝዝ 

 

38. ዝዝዝዝ ዝዝ ዝዝዝዝዝዝ ዝዝዝዝ ዝዝዝዝ ዝዝዝዝ 

ዝዝዝዝ 

1.  ናናናናናና 

2.  ናናናናና 

3.  ናናናናናና ዝዝ ዝዝዝ ዝዝዝዝ 

4.  ናናናናናና 

5. ናናና 

 

39.ናናና ናናናና ናናናና ናናናና ናናና ናና ናናናና 

ናናና ናናናናና 

1. ዝዝ 

2  ዝዝዝዝዝ 

. ዝዝዝዝ ዝዝ ዝዝዝዝዝዝ ዝዝ 40 ናናናና 

 

40. ናና ናናናናና ናናናና ናናና  1.ናናናና ናናናና 
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2. ናናና ናናናና 

3. ናናና ናናናና ናናና 

 

 

 

 

 

 

 

ዝዝዝ6:ዝዝዝዝዝ ዝዝዝዝ 

ዝዝ ዝዝዝ 

41.ናና ናናና 150 ናናና ናናናናናና ናናናናና 

 

1. ዝዝ  

2. ዝዝዝዝዝ 

ዝዝዝዝ ዝዝ ዝዝዝዝዝዝ ዝዝ 42 ናናናና 

42. ናናናናናና ናናናናናና ናናናና 1. ዝዝዝዝ      2. ዝዝዝዝ 

3.ዝዝዝዝ        4. ዝዝዝ ዝዝዝዝ 

5.ዝዝዝዝ ዝዝዝ    6. ዝዝዝ 

43. ዝዝ ዝዝዝ ዝዝዝዝ ዝዝዝዝዝ ዝዝ ዝዝዝዝ ዝዝዝ 

ዝዝዝዝዝዝ? 

1 ዝዝ  

2 ዝዝዝዝዝ 

44. ናናና ናናናና ? 1 ዝዝ  

2 ዝዝዝዝዝ ዝዝዝዝ ዝዝ ዝዝዝዝዝዝ ዝዝ 45 ናናናና 

45. ዝዝዝዝ ዝዝ ዝዝዝዝዝዝ ዝዝዝዝ ዝዝ ዝዝዝዝ ? ............................. 

 


