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Introduction and Research Problem: 

hPcisyhi dnPhnsishhhsye her lPcisyhPndhlc lihc h ashhi her ynehdhi dyin hi h ndheyP ye  

ilydhi cnrsysen her hi h yyclincneh hy lyih-seatdc hdnhhcneh yd itdysyhi 

effect of using therapeutic exercises in improving certain physical abilities of patients with 

hemiplegia. 

اشتخدام التمارين العلاجية في ثحصين بعض القدرات البدهية للمرض ى المصابين بالشلل النصفي أثر 
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tcaAtsbA:  Pn hsc ye hPsi ihtrc shi hy seanihsyhhn hPn neenyh ye hPndhlnthsy nindysini ye scldyasey yndhhse 

lPcisyhi hnsishsni se lhhsnehi sshP iyey-inycneh lhdhlinysh gctiyin ihdneyhPi entdyctiytihd yyydrsehhsyei se 

lhhsnehi sshP yyclinhn lhdhlinyshi  Pn dninhdyP ihclin yyeisihnr ye isi lhhsnehii ininyhnr tisey h ltdlyisan 

ihclisey cnhPyri  Pn dninhdyPndi ncliycnr he nilndscnehhi hlldyhyP tisey h iseyin-ydytl rnisye eyd ldn- 

her lyih-hnihii  Pn dninhdyPndi tinr h rcehcycnhnd hy cnhitdn ctiyin ihdneyhPi  Pn dnitihi iPysnr 

ihhhsihsyhiic isyesesyheh rseendneyni nnhsnne hPn ldn- her lyih-hnihi se ctiyin ihdneyhP her entdyctiytihd 

yyydrsehhsyei sshP hPn lyih-hnih iPyssey itlndsyd dnitihi . 

 i-   ncsydrie -  entdyctiytihd yyydrsehhsyei hPndhlnthsy nindysinii iyey-hndc lhdhlinysh  
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sehndanehsyei pi si snii seysei lPcisyhPndhlc seayiani hPn tin ye hPndhlnthsy cnhPyri 

her hnyPesutni nhinr ye ahdsyti ehhtdhi ehyhydii ityP hi chethi her ninyhdsyhi 

chiihyn her dnPhnsishhhsan nindysinii sPsyP eydc hPn nhisi ye dnPhnsishhhsye her hPn 

dnhtde ye hPn heenyhnr lhdh hy shi eydchi ihhhn ( pi-4hrsi ,5a0i li aH ). 

hyehdyiinr cyancneh hPndhlc si yen ye hPn eterhcnehhi ehhtdhi cnhPyri se hPn esnir 

ye sehnydhhnr hPndhlci sPsyP si ye lhdhsytihd sclydhheyn se hPn esnir ye dnPhnsishhhsye 

her lPcisyhPndhlcr cyhyd hPndhlc her dnPhnsishhhsye dnic ye nindysini ye ahdsyti 

sseri. ( lyPhccnr IndhPsc pi-pcdsi ,5aHi li m, ) 

ntdhPndcydni Ptche nnseyi isan nc  lydnyandi lnylin hyrhc isan se he hyn edhtyPh sshP 

ihdniii ncyhsyehi htdcysii dnilyeisnsishsni her rthsni hPhh rdhse nyhP lPcisyhi her 

cnehhi nendyci inhrsey hy h Pyih ye siieniinir  hdysn si yen ityP siienii hPhh Phi 

ncndynr her ildnhr isyesesyhehic se dnyneh hscnii dnitihsey se cyhyd sclhsdcneh her 

hPn yniihhsye ye rhsic hyhsashsnii Ih yyeeseni hPn heenyhnr sersasrthi hy he ylne ldsiye 

sPndn hPnc yhe inn nandchPsey hdyter hPnc nth hdn tehnin hy ry hechPseyi  Psi 

sehneisesni hPn inein ye lhse her inhri hy h ihhhn ye ihreniii edtihdhhsye her siyihhsyei 

etniinr nc hPn enhd hPhh hPnc chc enand cyan hPnsd iscni hyhsei her hPhh hPnc Phan 

dnhyPnr h ihhyn ye Pniliniienii her nnrdsrrneenii. (lytihi ,5, i li ,) 

4neyni dninhdyPndi dnyyyesinr hPn sclydhheyn ye seanihsyhhsey hPn sclhyh ye h cyhyd 

dnPhnsishhhsye ldyydhccni yycnsenr sshP yndhhse lPcisyhPndhlc hnyPesutnii ye 

scldyasey ctiyin ihdneyhP her entdyctiytihd yyydrsehhsye se lhhsnehi sshP ilhihsy 

lhdhicisi dnitihsey edyc h ihdysni her hy rncyeihdhhn Pys hPsi ldyydhccn Pnili hPnc 

dnhtde hy hPnsd hyhsan isanii syds her ldnasyti dythseni nc ihdneyhPnesey snhs ctiyini 

her dnihydsey hPnsd ihdneyhP her einisnsishc se hPn ihtrc ihclini  

 PdytyP hPnsd syds her nilndsneyn se hPn esnir ye lPcisyhPndhlc her dnPhnsishhhsye eyd 

lnylin sshP rsihnsishsnii hPn dninhdyPndi Phan ynindanr he seydnhin se hPn seysrneyn ye 
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Pncslinysh dnitihsey edyc ihdysni her hPn hiiyyshhnr yyclisyhhsyeii sPsyP ihnc edyc 

ahdsyti ehyhydi ityP hi lyyd rhsic Phnshii h inrnehhdc isenihcini her h ihys ye 

lPcisyhPndhlc her hPndhlnthsy nindysinii 4neyni hPn ihtrcpi eyyti ncndynr ye hPn 

sclydhheyn ye lPcisyhPndhlc her cyancneh hPndhlc hi h ihen her neenyhsan 

hihndehhsan se hPn hdnhhcneh her dnPhnsishhhsye ye ityP yhinii ysane hPhh hPn 

yycnsehhsye ye cyancneh hPndhlc her dnPhnsishhhsye tisey cyrnde cnhPyri Phi 

ldyane shi isyesesyheyn her neenyhsanenii se hPn dnyyandc her dnPhnsishhhsye ye chec 

rseendneh cyancneh rsiydrndii ndyc hPsi lndilnyhsani hPn dninhdyPndi terndhyys hPsi 

ihtrc se hPn Pyln ye hddsasey hh eserseyi her dnyyccnerhhsyei hPhh sytir yyehdsnthn 

hy hPn dnPhnsishhhsye ye ihdysn lhhsnehi her hPnsd ydhrthi dnhtde hy inhrsey h eydchi yd 

enhd-eydchi rhsic isen . 

sshP h asns hy hddsasey hh eserseyi her dnyyccnerhhsyei hPhh ssii hiinashhn her 

hrrdnii hPsi lPneycneye se hii lPcisyhPndhlc her dnPhnsishhhsye ynehdni her 

Pyilshhii. 

hereeoebsebi fo ASi tiaistbS: 

hbeieAeoeb aereeoebsebi: 

 y PsyPisyPh cyhyd lhdhicisi hi h isyesesyheh yyershsye dnutsdsey yycldnPneisan yhdn se 

hii dnilnyhir hy niliydn hPn tin ye hPndhlnthsy nindysini eyd lhhsnehi sshP cyhyd 

lhdhicisir her hy ldyasrn etdhPnd seeydchhsye ye hPn sclydhheyn ye hPndhlnthsy 

nindysini se hPn hdnhhcneh ye lhdhicisi. 

etsbAebsn aereeoebsebi: 

-  y ldyasrn hPyin sehndnihnr se her sydssey se hPn esnir ye dnPhnsishhhsye her 

lPcisyhPndhlc sshP hPn dninhdyP eserseyi her dnyyccnerhhsyeii her hy hhhnclh hy 

heisnd iycn ye hPn utnihsyei ternd seanihsyhhsye dnyhdrsey hPn scldyancneh ye 
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yndhhse lPcisyhi hnsishsni se lhhsnehi sshP lhdhlinyshi her hy srnehsec hlldyldshhn yyhii 

her cnhPyri hPhh yyehdsnthn hy hPn rnaniylcneh ye hPn dnPhnsishhhsye ldyynii hy 

hyPsnan hPn nnih her cyih itshhnin ythyycni. 

eiaistbS fccibAeei: 

 Pn ynanyhsan ye hPn dninhdyP si hy srnehsec hPn neenyh ye hPndhlnthsy nindysini ye 

scldyasey ctiyin ihdneyhP se hPn heenyhnr hdnh her entdyctiytihd yyydrsehhsye se 

lhhsnehi sshP ilhihsy lhdhlinyshi  

eiaistbS H gfASiaea: 

 Pn dninhdyPnd PclyhPnisini hPhh hPndn ssii nn ihhhsihsyhiic isyesesyheh rseendneyni 

nnhsnne hPn ldn- her lyih-hnihi se hndci ye scldyancnehi se cyhyd hnsishsni gctiyin 

ihdneyhP se hPn heenyhnr isrni entdyctiytihd coordination) ، sshP hPn lyih-hnih 

iPyssey ydnhhnd scldyancnehi . 

-eiaistbS eitheefnfr : 

 hdysne h itrrne entdyiyysyhi rsiydrnd yhtinr nc he sehnddtlhsye se hPn niyyr itllic 

hy hPn ndhse. (pytei ,5aai li a6) 

asAitsn Sihegnires ehPn cyih yyccye hcln ye lhdhicisii heenyhsey hPn ihhndhi Phie ye 

hPn nyrc sshP hyhhi yd lhdhshi snhsenii i (pnrti ,Phesi ahhhi li AA) 

niotfhoabonst bfftseesAefe :  

 Psi si he sersasrthipi hnsishc hy yyehdyi hPn eteyhsyesey ye rseendneh lhdhi ye hPn nyrc 

hPhh hdn seayianr se lndeydcsey h ilnysesy cyhyd hhisi her hy sehnydhhn hPnin lhdhi sehy 

h iseyini eitsr cyancneh sshP iteesysneh eydyn hy hyyyclisiP hPhh cyhyd hhis              i

   (lytihi ,5, i li h) (yshsey 4hcrhe  hdsi ,55a) 

eSitsgioAeb iuitbeaia: 
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 Pnin hdn iysnehsesyhiic nhinr her liheenr hPndhlnthsy cyancnehi ldniydsnnr 

hyyydrsey hy hPn lhhsnehpi yyershsye sshP hPn hsc ye ihsctihhsey yd dnihydsey hPn 

ehhtdhi eteyhsyei ye hPn heenyhnr lhdhi chsehhsesey shi ytddneh yyershsyei yd seydnhisey 

shi neesysneyc. (  hcsh ltPhcchr  Phisii ,5a5i li ah5g ) 

eiaistbS abfgi : 

4tche iyylne  Pn Ptche iyyln seyitrnr lhhsnehi sshP hPdycnyisi se hPn Iehndehi 

lnrsysen Ielhhsneh Ahdr hh ad pnrti AhPhn paihe  lnyshisih 4yilshhi. 

 lhhshi iyylne  Pn dninhdyP shi yyertyhnr her sclincnehnr se hPn Ielhhsneh Ahdr hh 

ad pnrti AhPhn paihe  lnyshisih 4yilshhi her se hPn Pycni ye iycn lhhsnehi . 

 nclydhi iyylne  Psi dninhdyP shi yyertyhnr rtdsey hPn hyhrncsy cnhd ,5,0. 

etieefoa aAoseia: 

lytiih (,5, )  yyertyhnr h ihtrc hscnr hh seanihsyhhsey hPn neenyh ye h ldylyinr 

cyhyd dnPhnsishhhsye ldyydhccni yycnsenr sshP yndhhse lPcisyhPndhlc hnyPesutnii 

ye scldyasey ilnysesy cyhyd hnsishsni se lhhsnehi sshP Pncslinysh dnitihsey edyc ihdysn 

ictiyin ihdneyhP ye hPn heenyhnr isrni ydsl ihdneyhPi ihhhsy nhiheyni rcehcsy nhiheyni 

entdyctiytihd yyydrsehhsyei her shissey hnsishcii  Pn ihtrc ihclin yyeisihnr ye a5 

lhhsnehi ininyhnr tisey h ltdlyisan ihclisey cnhPyr edyc hPn ydsysehi dninhdyP 

lyltihhsyei p iseyin-ydytl nilndscnehhi rnisye shi ncliycnri thsisisey ldn- her 

lyih-hnihii  Pn dnitihi iPysnr ihhhsihsyhiic isyesesyheh rseendneyni nnhsnne hPn ldn- 

her lyih-hnihi se hPn eyiiyssey ahdshnini gctiyin ihdneyhP ye hPn heenyhnr hdc her inyi 

ihhhsy nhiheyni shissey hnsishci her entdyctiytihd coordination) ، sshP hPn lyih-hnihi 

csnirsey nnhhnd dnitihi. 

ltihheh (,5ah)  h ihtrc hscnr hh seanihsyhhsey hPn tin ye h ldylyinr dnPhnsishhhsye 

programme to  rnaniyl yndhhse PnhihP-dnihhnr lPcisyhi eshenii yyclyenehi her 
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scldyan nyrc schyn her inie-nihnnc se lhhsnehi sshP Pncslinysh dnitihsey edyc 

ihdysni her hy rnhndcsen hPn dnihhsyeiPsl nnhsnne hPnci  Pn nilndscnehhi hlldyhyP 

shi tinr hi hPn hlldyldshhn cnhPyr eyd hnihsey hPn dninhdyP PclyhPninii hi hPn ihtrc 

seyitrnr h ihclin ye a, lhhsnehi sshP Pncslinysh dnitihsey edyc h ihdysni hynr 

nnhsnne 00 her 60 cnhdii  Pn ihclin shi rsasrnr sehy hsy ydytlie he nilndscnehhi 

ydytl sPy lndeydcnr hPn tithi dnPhnsishhhsye nindysini her sndn hiiy itnanyhnr hy 

hPn ldylyinr dnPhnsishhhsye ldyydhccni her h yyehdyi ydytl sPy lndeydcnr yeic hPn 

tithi dnPhnsishhhsye nindysini hh h ilnyshisih yisesy eyd eteyhsyehi dnPhnsishhhsye tisey 

ninyhdsyhi ihsctihhsyei  Pn dnitihi dnanhinr hPhh hllicsey hPn dnPhnsishhhsye ldyydhccn 

hy hPn ihtrc sample led  hy he scldyancneh se hPnsd licyPyiyysyhi her lPcisyhi 

yyershsye i as  snii hi seydnhisey hPnsd hnsishc hy syds her nehnisey hPnc hy dnitcn hPnsd 

eydchi hyhsashsnii yd hi yiyin hy eydchi hi lyiisnin. 

piiy yyertyhnre spi- Phrnd her lhcytes (,5a )  yyertyhnr h ihtrc hscnr hh 

srnehsecsey hPn sclhyh ye h cyhyd dnPhnsishhhsye ldyydhccn ye scldyasey yndhhse 

cyhyd hnsishsni se lhhsnehi sshP Pncslinysh dnitihsey edyc ihdysnii  Pn dninhdyPndi 

tinr he nilndscnehhi hlldyhyP ye h ihclin ye nsyPh lhhsnehi sshP Pncslinyshi 

ininyhnr tisey h ltdlyisan ihclisey cnhPyri  Pn cyih isyesesyheh eserseyi sndn hPhh 

hPn cyhyd dnPhnsishhhsye ldyydhccn Phr h lyishsan neenyh ye scldyasey yndhhse cyhyd 

hnsishsni gshisseyi nhiheyn her entdyctiytihd yyydrsehhsyei se hPn ihclin ydytl. 

nftiere studies: 

4heyyys nh hi (,5aa)  yyertyhnr h ihtrc hscnr hh identifying the  neenyh ye nhdic 

sehndanehsye tisey hPndhlnthsy nindysini hy scldyan hPn eteyhsye her dnPhnsishhhsye ye 

hPn iysnd iscnir sh hiiy eyytinr ye hPn iysnd iscni hy dnihydn her dnydyhesin ndhse 

eteyhsye nhdic hehnd h ihdysni sshP hPn hsc ye cshsyhhsey itninutneh gcyhyd her 

licyPyiyysyhiii  Pn dninhdyPndi tinr he nilndscnehhi hlldyhyPi sshP hPn ihtrc 

rnisnndhhnic hhdynhsey lhhsnehi sPy Phr dnynehic iteendnr h ihdysni etcnndsey 
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hlldyischhnic ,H lhhsnehi sshP Pncslinysh yd snhsenii se hPn p  i Pnc sndn rsasrnr 

sehy he nilndscnehhi her h yyehdyi ydytli  Pn dnitihi iPysnr hPhh hPn lhhsnehi se hPn 

nilndscnehhi ydytl hyPsnanr isyesesyhehic nnhhnd ythyycni hPhe hPn yyehdyi ydytli 

ntdhPndcydni hPn ldyydhccn shi snii dnynsanr nc hPn lhhsnehii Pnilsey hPnc hy 

dnyhse h rnydnn ye sernlnerneyn her hhhnclhsey hy dnihydn ndhse eteyhsye hPdytyP hPn 

cyancneh ye ihdyn ctiyini se hPn iysnd iscni hh he nhdic ihhyn eyiiyssey hPn ihdysn. 

Research Methodology: 

The researcher employed a quasi-experimental design using a single-group pre-test 

and post-test approach, as it is the most appropriate methodology for the nature and 

objectives of the current study. 

Research Sample: 

The research sample was selected using a purposive sampling method, consisting of 

(6) patients diagnosed with longitudinal hemiplegia. The participants were recruited 

from the Physical Therapy Unit at Dr. Abdulwahab Ajlan Specialized Hospital in the 

Capital Secretariat, Sana'a. The age of the participants ranged between 40 and 60 

years. Table (1) provides a detailed description of the research sample's characteristics, 

including demographic variables (age, height, and weight) and the primary research 

variables under investigation. 
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Table (a) Mean, Standard Deviation, and Skewness Coefficient for assessing sample 

homogeneity in the investigated variables (N = 6) 

) Skewness Coefficient 
 gStandard Deviation 

iSD 
Mean (M 

Unit of Measurement 
Variables 

-17.0 77.. 73736 Year Chronological Age  

-1703 6768 .7 Cm Height 

-1711 3783 6768 Kg Weight 

Statistical Homogeneity 

As illustrated in Table (a) ihomogeneity is observed across all research sample 

members regarding the aforementioned variables. The skewness coefficients fell 

within the range of (-   to  + ) iindicating that the data for the selected variables are 

normally distributed. This distribution confirms the suitability of the sample for the 

subsequent experimental procedures. 

Data Collection Instruments 

To achieve the research objectives, the following tools and methods were utilized: 

Literary Sources and References: A comprehensive review of related literature. 

Data Collection Forms: Structured forms for recording participant information. 

Observation: Clinical observation of patients‗ motor performance. 

Testing and Measurement: The researcher conducted the following standardized 

measurements: 

Stature (Height) measurement. 
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Body mass (Weight) measurement. 

Muscular Strength: Assessment of the upper and lower extremities on the affected 

side (Anterior and Posterior). 

Neuromuscular Coordination Test. 

Pilot Study 

A pilot study was conducted on a sample of (3) patients outside the main research 

sample. These participants were stroke survivors referred by their attending physicians 

for physical therapy at the Physical Therapy Unit in the Capital Secretariat, Sana'a. 

The pilot study aimed to: 

Assess the suitability and feasibility of the proposed program for the target population. 

Determine the optimal positions and protocols for measuring the research variables. 

Identify and mitigate potential procedural errors before commencing the main 

experimental trial. 

Administrative and Ethical Procedures 

Informed Consent: Prior to the commencement of the intervention, the researcher 

obtained written informed consent from all participants. This procedure was 

conducted to ensure their voluntary participation, full awareness of the study's nature, 

and commitment to completing the rehabilitation program. 

Institutional Approvals: Formal administrative procedures were followed through the 

Deanship of the College to coordinate with the relevant authorities. Official 

correspondence was issued to facilitate access to the study population and to ensure 
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the necessary cooperation for the successful implementation of the program within 

the clinical settings. 

Main Experimental Trial 

Pre-test Measurements: 

The researcher conducted individual pre-test measurements for each participant in the 

research sample. The initial assessment was recorded on September 5, 2025. These 

baseline measurements encompassed the primary research variables, including 

demographic data (Stature and Body Mass) and functional capacities (Chronological 

Age, Muscular Strength of the upper and lower extremities, and Neuromuscular 

Coordination). 

Health-Related Physical Fitness Tests 

Instruments Used in the Research: 

A- Muscular Strength Test, 

B- Neuromuscular Coordination Test. 

Assessment of Upper and Lower Extremity Muscular Strength. 

Test Objective: To measure maximum isometric muscular strength. 

Equipment: A calibrated hand-held or back-leg-chest dynamometer. 

Procedures: The participant is provided with standardized instructions and a practical 

demonstration on the correct execution of the measurement to ensure reliability. 

Targeted Muscle Groups (Affected Side): 

Affected Arm Musculature: Assessment of pulling (retraction/posterior) and pushing 

(protraction/anterior) strength. 
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Affected Leg Musculature: Assessment of pulling (flexion/posterior) and pushing 

(extension/anterior) strength. 

Neuromuscular Coordination Test: 

The study utilized the coordination test developed by Fisher (ahh5) iwhich consists of 

20 items. The test requires the participant to execute a series of verbal commands by 

identifying or touching specific bilateral body parts (e.g., ear, arm, eye). This 

assessment is designed to evaluate body schema and lateral orientation (Allawi   &

Radwan, 1997). 

 Test Administration Protocol 

The examiner must administer the verbal instructions in a clear, measured tone. To 

ensure the participant‗s sustained attention and spatial orientation, the examiner 

should emphasize the specific direction required during the command. It is mandatory 

to record the participant's actual response accurately, regardless of whether it is 

correct or incorrect. 

Scoring System: 

One point (a) eAwarded for each correct response. 

Zero (0): Awarded for incorrect or failed responses. 

Proposed Therapeutic Exercise Program 

Following an extensive review of specialized scientific literature and previous 

research—specifically the protocols established by iHancock et al. (2011), and 

Mustafa (,5ah)—the researcher designed a structured therapeutic exercise program. 

The selection of the program's principles and application phases was based on 

established rehabilitation frameworks for hemiplegic patients. 
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The program encompasses the following interventions: 

Muscular Strengthening Exercises: Targeted exercises for the upper and lower 

extremities on both the affected and unaffected sides. 

Flexibility and Range of Motion (ROM) Exercises: Aimed at improving joint mobility 

and muscle elasticity across both sides of the body. 

Neuromuscular Coordination Exercises: Focused on enhancing motor control and 

synchronization. 

Balance and Gait Improvement Exercises: Designed to stabilize posture and optimize 

stepping mechanics. 

Methodological Progression of the Program: 

The proposed rehabilitation program emphasizes motor functions that the patient 

cannot perform independently, as identified by the baseline assessments. The 

intervention follows a systematic physiological progression: 

Passive Movement: Initiated according to the patient's clinical status to maintain joint 

integrity. 

Active-Assisted Movement: Transitioning to free active movements, often with the 

researcher‗s assistance, to achieve the maximum possible range of motion. 

Resisted Movement: Advancing to strengthening exercises against resistance, utilizing 

either manual resistance from the researcher or specialized rehabilitation tools, 

customized to each patient‗s functional capacity. 

Consequently, the program integrates appropriate therapeutic modalities tailored to 

the specific clinical presentation of each case. 
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Program Implementation and Training Load 

The therapeutic interventions focused on enhancing neuromuscular control and joint 

integrity through the following physiological mechanisms: 

Muscle Activation: Implementing controlled contraction and relaxation cycles to 

stimulate muscle fibers. 

Joint and Tendon Mobilization: Executing rotational, elevation, and depression 

movements for the joints and associated tendons. This was performed with strict 

adherence to the principle of progressive loading and within the safe Range of Motion 

(ROM) for each patient. 

The program utilized three distinct therapeutic modalities: 

Passive Exercises: Performed entirely by the researcher (manual mobilization). 

Active-Assisted Exercises: Performed by the patient with partial assistance from the 

researcher to facilitate movement completion. 

Active-Resisted Exercises: Performed independently by the patient using external 

resistance or specialized rehabilitation tools. 

The training protocol targeted both the affected and unaffected extremities to ensure 

bilateral symmetry and functional balance. 

Training Load Parameters. 

In designing the program, key training load variables were precisely calibrated, 

including: Intensity, Rest Intervals, Volume (Repetitions), Session Duration, and 

Weekly Frequency. These parameters are detailed in Table ( ). 

Table ( ) eTraining Session Components and Load Distribution 
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Elements Includes Notes 

Intensity 55%–70% 

Variable increase/decrease according to 

the patient's maximum tolerated 

capacity 

Number of Repetitions 8–20 Variable increase/decrease 

Rest Intervals (Negative and 

Positive) 
30 sec – 2 min Variable increase/decrease 

Training Session Duration 40 min – 1.5 h Up to maximum limit 

Number of Training Sessions 36 sessions  

Total Program Duration 3 months Individually tailored for each patient 

Follow-up measurements:   

All procedures followed in the initial measurements were repeated. The researchers 

conducted follow-up measurements for each patient individually after completion of 

the proposed treatment program for the variables under study, on April 8, 2025.  

Research variables: 

   Independent variable: therapeutic exercises used. 

Dependent variable: muscle strength, neuromuscular coordinatio. 

-Statistical methods used in the study 

Arithmetic mean. 

Skewness. 

Standard deviation. 

T-test for significance. 
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Percentage of improvement calculated using the following formula: 

Post-test – Pre-test / Pre-test * (a55)  i Hassani, 2002 

Presentation of Results: 

Within the scope of the research objective, and to verify the hypothesis stating that 

―there are statistically significant differences between the pre- and post-tests in the 

improvement of motor abilities (muscle strength, neuromuscular coordination), with 

the post-test showing better results,‖ In light of the statistical procedures and methods 

employed, the following results were obtained, as shown in Tables 4 and 5 .  

Table (H) Mean, Standard Deviation, Improvement Percentage, and T-Value for 

Muscular Strength Measurements in the Research Sample                                  (N = 6) 

 

 Post-test Pre-test Variable 

p-

value 

t-

value 

Improve

ment % 

Differ

ence 

SD 
Mean SD Mean 

.016 -3.55 58.82 -1.30 2.99 3.51 2.83 2.21 Arm Muscle Strength 

(Pull Backward) 

.276 -1.22 49.28 -1.02 2.78 3.09 2.42 2.07 Arm Muscle Strength 

(Push Forward) 

.008 -4.24 136.70 -2.98 3.23 5.16 2.54 2.18 
Injured Leg Muscle 

Strength (Pull 

Backward) 

.009 -4.15 152.94 -3.90 3.85 6.45 2.98 2.55 
Injured Leg Muscle 

Strength (Push 

Forward) 
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Table 4 show statistically significant differences between the pre- and post-tests in 

favor of the post-test for all muscle strength measurements in the study sample, where 

the calculated t-value was greater than the critical t-value at the 0.05 significance level, 

except for the forward push arm muscle strength measurement, although there was an 

improvement in favor of the post-test measurement, it was not statistically significant. 

The highest improvement rate was observed in the forward push muscle strength 

measurement of the affected leg, reaching 152.94%, while  

The smallest improvement was observed in the forward push arm muscle strength 

test, with an improvement rate of 49.28%, which was the lowest among all 

measurements.  

Table (0) Mean, Standard Deviation, Improvement Percentage, and T-Value for 

Neuromuscular Coordination Measurements in the Research Sample     (N = 6) 

Measurement 

Pre-

test 

Mean 

Pre-

test 

SD 

Post-

test 

Mean 

Post-

test 

SD 

Mean 

Difference 

Improvement 

% 
Sig. 

Neuromuscular 

Coordination 
10.00 3.74 14.50 1.97 4.50 45.00 0.003 

Table 5 show that there are statistically significant differences between the pre- and 

post-tests, with the post-test yielding better results in measuring neuromuscular 

coordination in the study sample; the calculated t-value was greater than the critical t-

value at the 0.05 significance level, and the improvement rate was 45%. 

The results of Tables 4 and 5 confirm the research hypothesis, which states that ―there 

are statistically significant differences between the pre- and post-tests in the 

improvement of motor abilities (muscle strength, neuromuscular coordination), with 

the post-test showing greater improvement. 
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Discussion of Results: 

Table  H show that there are statistically significant differences between the pre- and 

post-tests in terms of the improvement rate, with the highest improvement rate 

observed for the variable of leg muscle strength during the forward push. The 

researcher attributes these differences to the safety and consistency of the therapeutic 

program, which led to improved muscle strength; indeed, the muscle strength of some 

individuals in the study sample was zero at the pre-test, and the duration and integrity 

of the program led to a significant improvement in these variables, which the 

researchers explain by the rate of improvement It exceeded 100%, as confirmed by 

the study by Musa (2023) and the study by Mustafa (2019).  

This led to improved muscle strength in the affected area of the patient. Furthermore, 

implementing the rehabilitation program for the study participants improved their 

mental and physical well-being, enhanced their ability to work, and enabled them to 

resume their normal activities or come as close as possible to their normal . 

Table (0) show statistically significant differences in the means between the pre- and 

post-tests, with the post-test scores being higher for the  “ neuromuscular 

coordination‖ variable . The researcher attributes these differences to the fact that the 

therapeutic program included sessions specifically and purposefully designed to 

develop neuromuscular coordination, and to the therapeutic exercises included in the 

treatment program, which took into account the progression in the volume and 

intensity of training appropriate for the age of the sample participants, as well as the 

implementation of warm-up and conditioning exercisesby the unaffected side of the 

body before performing therapeutic exercises, which led to improved neuromuscular 

coordination in patients who had suffered strokes. This was confirmed by a study by 

Moussa, (2023) and Al-Khader and Mamouni (2013), which indicate that the use of 
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therapeutic exercises had a positive and effective impact on improving certain motor 

abilities in stroke patients. 

Conclusions. 

1. In light of the research objectives and hypotheses, and after reviewing, presenting, 

and discussing the results, the following conclusions were reached: 

2. Therapeutic exercises had a positive effect on the functional and physical variables 

under study in patients with paralysis resulting from stroke.  

3. Therapeutic exercises led to improvement and strengthening of both the affected and 

unaffected limbs in patients with paralysis resulting from stroke. 

4. Therapeutic exercises led to improvements in muscle strength and muscle 

coordination in patients with stroke-induced paralysis. 

5. Therapeutic exercises have a positive effect on weight loss in patients with stroke-

induced paralysis. 

Recommendations: In light of the findings, the researchers recommend the 

following: 

1. The use of therapeutic exercises for patients with lower limb paralysis, given their 

positive effect on improving muscle strength and neuromuscular coordination in 

these patients. 

2. The systematic application of the therapeutic exercises described in this study to 

patients with paraplegia will yield positive results. 

3. Early intervention is essential for the rehabilitation of patients with spastic paraplegia, 

and it should begin as soon as possible after the onset of the condition. 
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4. Specialized rehabilitation centers should be established for patients with spastic 

paraplegia, and seminars, conferences, and informational brochures should be 

organized to raise public awareness among specialists, patients, and the general 

public regarding the severity of this condition and its complications. 
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