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A b s t r a c t

This study aims to demonstrate the effectiveness of rehabilitation in patients with limb-girdle disease, who were 
given a home exercise program and called for follow-up in certain periods by observing the functional areas of the 
shoulder and pelvic groups every six months. Suitable statistical methods were conducted. Descriptive findings and 
continuous variables regarding the patients were presented. As a result of the analyses, no statistically significant 
difference was found only in pre-treatment and post-treatment wrist strength and trunk extension variables, but 
a statistically significant difference was found between the pre-treatment and post-treatment scores of all other 
types of strength. Significant differences were found between the pre-treatment and post-treatment cervical flexion 
strength in terms of general weakness and inability to walk, joint limitation and walking status. It is believed that 
the rehabilitation method to be applied to patients with limb-girdle muscular dystrophy (LGMD) detected in the early 
period will provide effective results and may form the basis for referring them to physicians and health professionals. 
It has been concluded that rehabilitation will help them lead a comfortable life.
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Introduction

The human body needs the muscular system, 
which is positioned like a natural corset on the skel-
etal system, to ensure its life continuity and perform 
basic actions. The muscle groups have important 
functions in digestive activities, functioning of the 
internal organs, circulatory and metabolic activities, 
and all the processes of the endocrine system for the 
body to get the necessary energy from nutriments. 

Neuromuscular diseases (NMD) are a heteroge-
neous group of rare, hereditary and nonhereditary 
diseases with peripheral or central involvement, 
involving the muscle and nerve tissue. One of the 
most important groups included in these diseases is 
the genetic muscle disorders (GMD) [11]. 

Since GMDs are rare, it has not been possible 
to establish a  guideline specifying epidemiologi-
cal studies in these diseases. The prevalence has 
been tried to be determined by the level of cases. 
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Although the data are insufficient, with the develop-
ment of specific diagnostic tests and the improved 
access to them, there has been an increase in the 
number of studies investigating the prevalence of 
genetic muscle disorders in recent years [13].

The hereditary forms can be subdivided into sev-
eral diagnostic groups by distributing predominant 
muscle involvement and weakness: Duchenne and 
Becker, Emery-Dreifuss, myotonic dystrophy, facios-
capulohumeral, oculopharyngeal; and limb-girdle, 
which is the most heterogeneous group [7]. Limb-gir-
dle muscular dystrophy (LGMD) is a genetically het-
erogeneous disorder responsible for muscle atrophy 
and severe dystrophies. Despite the critical develop-
ments in the insight and information of pathomech-
anisms of LGMD, any definitive treatments do not 
exist. Current strategies are only based on improving 
of the signs of disorder and enhancing the quality of 
life without resolving any underlying cause [18]. 

The lack of medical treatment for the disease and 
the need for long-term care due to the worsening of 
the condition as it progresses makes the participa-
tion of the individual and their family, who have an 
important role in the patient’s care, valuable. Mus-
cular dystrophy can be a devastating diagnosis for 
children and their families in the long run. Under-
standing the genetic implications and prognosis is 
important in diagnosing the specific dystrophy type 
and informing the patient and the family [9].

The history of LGMD

Genetic diseases have existed throughout human 
history. In parallel with developments in medicine 
and technology, diseases were diagnosed using clin-
ical courses, laboratory findings, imaging reports and 
scientific methods. Throughout history, people have 
tried to identify these diseases that affect life, hinder 
the social interactions of individuals, require con-
tinuous healthcare services, and burden the health  
economics, and to find solutions to them. 

Researchers have reported that muscle dystrophy 
R2 (LGMDR2), which occurs in the functional areas of 
the shoulder and hip girdle connecting the upper and 
lower limbs to the axial skeleton, is caused by inher-
ited muscular dystrophies DYSF gene mutations [14]. 
First, in 1954, John Walton and Frederick Nattrass 
defined LGMD as a separate entity from the X-linked 
dystrophinopathies like other muscular dystrophies 
[15]. With the increasing development of molecular 

genetics research, pathogenesis more precise classi-
fication and understanding are possible. Until today, 
more than 30 different subtypes of LGMD have been 
identified, most of which are inherited autosomal 
recessive conditions. Advances in the application of 
new omics technologies and the generation of large-
scale biomedical data will help better understand 
disease mechanisms in LGMD. They should ultimately 
help to accelerate the development of novel and more 
effective therapeutic approaches [15].

The anatomy of LGMD

Learning the functional anatomy of the muscles 
in the areas affected by limb-girdle disease provides 
significant convenience in diagnosis and treatment. 
Therefore, researchers have found valuable informa-
tion about the shoulder and pelvic girdle muscles 
[2,10] (Fig. 1).

The perineal muscles in the functional area of 
the pelvic girdle are located in the region between 
the external genitalia and the anus; these muscles 
control the urinary and stool functions. They extend 
the pelvic joint, making the limb straight when bent. 
Although they are the strongest muscles making this 
movement, they are generally used in exercises that 
require strength, such as sitting, standing up and 
climbing stairs. They are not used while standing 
and are rarely used when walking on level surfaces; 
therefore, paralysis of these muscles is no different 
than walking on flat ground. The functional muscles 
of the pelvic region have the most important role in 
the movement, regular walking, lateral flexion and 
rotation. By connecting the upper and lower limbs 
with the trunk; they simultaneously ensure the trunk 
mobility to be stabilized and separated between the 
pelvic girdles, they increase joint mobility and reduce 
the energy required for walking [2,5] (Fig. 1). 

Muscles in the functional area of the shoulder 
girdle contribute to pulling and lifting movements.  
The forces of the forearm, which are under the influ-
ence of the active site of the shoulder girdle, hold, 
stretch and work. Muscles under the power of the 
functional area of the pelvic girdle work by crouching 
down, getting up and walking, with the support of the 
forces affecting the knee joint and ankle joints (Fig. 2).

The muscles of the shoulder girdle

Deltoid muscle is divided into three parts: the cla-
vicular part, the acromion part and the spinal part. 
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Fig. 1. Muscular anatomy.
This drawing was drawn by anatomy painter Prof. Dr. Vatan Kavak.

Fig. 2. Limb-girdle.
This drawing was drawn by Anatomy Painter Prof. Dr. Vatan Kavak.

It is responsible for internal rotation, abduction, 
adduction and external rotation movements. 

Musculus supraspinatus starts from the fossa 
supraspinatus and inserts on the tuberculum majus 
humeri. Its most important task is to begin and con-
tinue shoulder abduction.

Musculus infraspinatus arises from the fossa 
infraspinatus and inserts on the tuberculum majus 
humeri. It is responsible for external rotation. 

Musculus teres minor arises from the margo lat-
eralis scapulae and inserts on the tuberculum majus 
humeri. It is responsible for external rotation and 
partial adduction.
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Musculus subscapularis originates from the fossa 
subscapularis and attaches to the tuberculum minus 
humeri. It is responsible for internal rotation.

Musculus teres major starts from the margo later-
alis scapulae and is attached below the tuberculum 
minus humeri. It performs functions such as internal 
rotation, extension and adduction of the arm.

The muscles of the pelvic girdle 

Anterior pelvic muscles 

Musculus iliopsoas has two divisions: one muscu-
lus iliacus – originates from the iliac fossa, and the 
other, musculus psoas major – stems from the later-
al parts of the lumbar vertebrae. The muscle leaves  
the pelvic cavity through the lacuna musculorum  
(the space below the inguinal ligament) and inserts 
onto the lesser trochanter of the femur. Since this 
muscle reduces tension during stretching, it has 
a  spiritual effect and a  physical effect on the indi-
vidual. Its most important task is hip flexion; it also 
provides balance, movement, upright posture, and 
supports breathing by connecting to the diaphragm. 

Musculus psoas minor is a small muscle that lies 
medial to the poses major. It arises from the lateral 
parts of the last thoracic and the first lumbar verte-
brae and inserts on the iliopubic eminence. It plays 
an important role in flexing the lumbar vertebrae.

Posterior pelvic muscles

Musculus gluteus maximus arises from the poste-
rior part of the gluteal surface and dorsal surface of 
the sacral bone and inserts on the gluteal tuberosity. 
The muscle performs the movements of the hip joint 
(extensio et rotatio externa femoris). 

Musculus gluteus medius arises from the middle 
part of the gluteal surface and inserts on the greater 
trochanter of the femur. The muscle produces abductio 
femoris in the hip joint; it also produces rotatio inter-
na femoris (contractions of anterior fibres) or rotatio 
externa femoris (contractions of posterior fibres). 

Musculus gluteus minimus arises from the anterior 
part of the gluteal surface and inserts on the greater 
trochanter of the femur. The muscle produces abductio 
femoris in the hip joint; it also produces rotatio inter-
na femoris (contractions of anterior fibres) or rotatio 
externa femoris (contractions of posterior fibres). 

Musculus tensor fasciae latae arises from the spi-
na iliaca anterior superior and inserts on the iliotib-
ial tract (thickening of the fascia lata). The muscle 

tenses the fascia lata and produces flexio femoris in 
the hip joint.

Musculus piriformis arises from the pelvic surface 
of the sacral bone, leaves the pelvic cavity through 
foramen ischiadicum majus and inserts on the 
greater trochanter of the femur. The muscle produc-
es abductio et rotatio externa femoris. 

Musculus obturatorius internus arises from the 
inner surface of the obturator membrane, leaves the 
pelvic cavity through foramen ischiadicum minus 
and is inserted near the greater trochanter of the 
femur. The muscle produces rotatio externa femoris.

The two gemelli muscles – musculus gemellus 
superior and musculus gemellus inferior lie above 
and below the obturator internus muscle. The upper 
one arises from spina ischiadica, the lower one – 
from tuber ischiadicum; both muscles are inserted 
near the greater trochanter of the femur and pro-
duce rotatio externa femoris. 

Musculus quadratus femoris arises from tuber 
ischiadicum and inserts on the intertrochanter-
ic crest of the femur; the muscle produces rotatio 
externa femoris. 

Musculus obturatorius externus arises from the 
outer surface of the obturator membrane; it lies 
deep and is covered by muscles of the medial com-
partment of the thigh. The muscle is attached near 
the greater trochanter of the femur and produces 
rotatio externa femoris (Fig. 1).

The clinical course of LGMD

This group of diseases is usually non-syndromic 
and clinical involvement is typically limited to skele-
tal muscle [17]. The clinical course of patients with 
LGMD varies depending on criteria such as the age 
of onset, the degree of muscle weakness, and the 
progression rate of the disease. Although the exact 
triggering causes are unknown, symptoms may 
appear at almost any age; however, it is a disease 
that often starts at a younger age and generally has 
a  dramatic clinical course. Due to the body region 
it involves it has a process that affects the actions 
of walking and balancing in general and increases 
the possibility of bed confinement in the long term. 
Developing conditions such as muscle atrophy, loss 
of strength and walking, balance problems, pain, 
musculoskeletal deformities, heart and respiratory 
problems, fatigue and psychological problems cause 
the patient to become desperate, especially when 
these conditions become permanent in their lives; 
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they feel like nobody will help them and they start 
keeping themselves isolated from vital and social 
activities, which, in time, results in many psycholog-
ical problems such as depression [4-6]. 

At the European Neuromuscular Center Work-
shop held in 1995, more precise criteria for diagnos-
ing and classifying of LGMD were determined. The 
different subtypes were classified according to their 
genetic characteristics. A medical rehabilitation pro-
gram provides positive changes in the course of the 
disease, an increase in the quality of life and a lon-
ger life span by protecting the physical and psycho-
logical functions of the patient and even by increas-
ing the physical and mental capacity [12]. There are 
delays in applying to specialist physicians and get-
ting a diagnosis in centres providing primary health-
care services. LGMD is overlooked by physicians and 
health professionals who do not have a good grasp 
of the literature since it is a disease that can easily 
be confused with other neuromuscular disorders. As 
the prognosis varies from person to person, delayed 
diagnosis or misdiagnosis in patients with LGMD is 
one of the important points that should be consid-
ered. Studies on LGMD are based more on medical 
treatments rather than rehabilitation.

Material and methods

The aim and importance of the study

In this study, patients who applied to the Diyar-
bakir Gazi Yaşargil Training and Research Hospital 
Department of Physical Medicine and Rehabilitation 
Neuromuscular Disease Center and were diagnosed 
with LGMD as a  result of genetic analysis were 
included. All patients were followed up every six 
months between 2013 and 2021 and completed at 
least five years of follow-up. Since LGMD varies from 
patient to patient, giving them a personalized home 
exercise program based on the level of the person 
after every follow-up visit and providing information 
such as the duration of the exercises was aimed 
to determine the effectiveness of home exercise 
and the status of these patients after at least five 
years. No such long-term study designed for LGMD 
patients was found in the literature review. This 
reveals the importance and authenticity of the study. 
Exercise-based studies have usually been conducted 
in patients with different accompanying muscular 
disorders; therefore, the inclusion of patients with 

the same diagnosis in our study has added to the 
importance of the study.

Ethical aspect of the study

The study was approved by the Ethics Committee 
of the University of Health Sciences and the Ethics 
Committee of Diyarbakır Gazi Yaşargil Training and 
Research Hospital (Serial no. 808/Date: 02.07.2021). 

Works done before starting the research 
and during the research process 

The study was started with 71 patients, and it 
lasted for eight years. However, some patients with-
drew from the study during the process. This is com-
mon in cohort studies. Forty-nine of our patients, 
diagnosed with LGMD according to the results of the 
genetic analysis, completed the initial and final stag-
es and regularly came for follow-up. In the last step, 
the process was conducted with 49 people. At each 
follow-up visit, the patients were examined elabo-
rately, necessary laboratory tests were requested, 
and consultation was requested from the relevant 
units due to systemic involvement. At each visit, the 
motor, walking, daily life activities, depression-anx-
iety and patient satisfaction scales were applied to 
the patients; the results of the scales were record-
ed, and the same person performed all these proce-
dures. The records of the genetic consequences of all 
patients included in the study for definitive diagno-
sis are in our archive. 

In the Home Exercise Program,  
the following exercises were given  
to the patients 

In the exercise program, the proper exercises 
from the following were selected according to the 
individual: joint range of motion exercises, strength-
ening exercises, gait training exercises, posture 
exercises, stretching exercises, breathing exercises, 
relaxation exercises and programs for device imple-
mentation.

Data analysis

Assumptions of normality and homogeneity  
of variances

For the normality assumption, the skewness and 
kurtosis values of the continuous variables were 
checked. Since the values were between –1.5 and 
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+1.5, it was revealed that all of the continuous vari-
ables met the normality assumption and therefore, 
it was possible to use parametric tests. In addition, 
for the homogeneity of variances, another assump-
tion, the p-value, which is the significance value, 
was checked. Accordingly, it was determined that 
the variances were homogeneous (p > 0.05). 

The variables used for the analysis

Grading for the evaluation of the Oxford Scale:

Scale Evaluation of the Oxford Scale

0/5 No shrinkage

1/5 There is visible/palpable muscle contraction 
but no movement

2/5 Motion disappeared with gravity

3/5 Movement against gravity only

4/5 Movement against gravity with a resistance

5/5 Movement against gravity with full resistance

The Medical Research Council Muscle Grading System (MRC) and Functional 
Ambulation Categories (FAC) scales were used.

Statistical analysis

Frequency and percentage values were report-
ed for the discontinuous descriptive variables. For 
continuous variables, mean and standard deviation 
values were reported. In comparing the two groups, 
Student’s t-test was used for the significance of 
the differences between the averages. Correlations 
between the measurements were analysed using 
Pearson’s correlation analysis. The paired-samples 
t-test was conducted to measure the differences 
between before the treatment and after the treat-
ment. A p-value of < 0.05 was considered statistically 
significant for the tests used.

Results

According to Table I, the gender ratio of the 
participants was equal, the majority of them were 
married, and the first complaint was a general weak-
ness of the foot. It was observed that the current 
complaints of the patients changed compared to 
the first follow-up visit and that the complaint of 
general weakness turned into an inability to walk. It 
was observed that the educational status of the par-
ticipants mainly was at the primary-middle school 
level, the majority of them were unemployed, and 
the majority of them inherited the disease from 
their families. It was determined that in most of 
the patients, there was consanguinity between the 

parents, they had a joint limitation, and they could 
walk. Lumbar lordosis and posture disorder were 
detected in all patients at the first visit. In the first 
control evaluation, scoliosis was detected in very 
few patients. While almost one-third of the patients 
were able to walk independently before the treat-
ment, the number of people who could walk inde-
pendently decreased depending on the time after 
treatment.

According to Table II, the mean age of the partic-
ipants was approximately 35, the mean weight was 
approximately 66, and the mean height was approxi-
mately 163 cm. It was determined that the mean age 
of diagnosis was 32, the mean age at of onset of com-
plaints was 15, the total number of siblings was 8, 
and the age at loss of independent ambulation was 
approximately 29. When the anthropometric informa-
tion of the patients was examined, it was seen that 
most of them were at the ideal weight, and very few 
of them were below or above the ideal weight.

According to Table III, which shows information 
about the health status of the patients, it was estab-
lished that the hip strength before the treatment was 
the lowest score, and the cervical extension strength 
score was the highest. It was established that the 
other disease values were normal both before and 
after the treatment. 

According to the data obtained from Table IV, it 
was determined that the knee and ankle joint range 
of motion values, which are thought to affect ambu-
lation, were limited, and the joint range of motion 
values of other disease conditions were normal.

According to Table V, which shows the difference 
between the health status of the patients before and 
after physical therapy, it was found that there was 
no statistically significant difference only in terms of 
pre-treatment and post-treatment wrist strength and 
trunk extension strength (p > 0.05). A statistically sig-
nificant difference was found between the pre-treat-
ment and post-treatment scores of all other types of 
strength since post-treatment scores were lower than 
pre-treatment scores (*p < 0.05, **p < 0.01). 

According to Table VI, which shows the correla-
tion results between continuous variables, it was 
found that the age of the patient, the age of diag-
nosis, the age of onset of complaints, and the types 
of gait strength were negatively correlated; and the 
types of gait strength were positively, moderately and 
highly correlated among themselves. The correlation 
between the types of gait strength was an expected 
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Table I. Socio-demographic characteristics of the participants (n = 49)

Variables n %

Gender

Female 24 49

Male 25 51

Marital status

Single 34 69.4

Married 15 30.6

First complaint

General weakness 39 24.4

Toe-walking 10

Current complaints

General weakness 28 57.1

Inability to walk 21 42.9

Educational status

Primary – Middle school 30 61.2

High school 15 30.6

Higher education and above 4 8.2

Job status

Unemployed 35 71.4

Employed 14 28.6

Positive family history for LGMD

Yes 37 75.6

No 12 24.4

Consanguinity between the parents

Yes 39 79.6

No 10 20.4

Joint limitation

Yes 37 75.5

No 12 24.5

Variables n %

Inability to walk

Able 31 63.3

Unable 18 36.7

Posture disorder

Yes 49 100

No 0 0

Not Changed

Presence of lumbar lordosis

Yes 49 100

No 0 0

Presence of scoliosis in the first evaluation

Yes 13 26.5

No 36 73.5

Pre-treatment FAC 1

Non-functional ambulation 14 28.6

Dependent for physical assistance level II 1 2.0

Dependent for physical assistance level I 2 4.1

Dependent for supervision 5 10.2

Independent – level surfaces only 12 24.5

Independent 15 30.6

Post-treatment FAC 2

Non-functional ambulation 20 40.8

Dependent for physical assistance level II 0 0

Dependent for physical assistance level I 1 2.0

Dependent for supervision 8 16.3

Independent – level surfaces only 15 30.6

Independent 5 10.2

Table II. Some demographic and anthropomet-
ric characteristics of the participants (n = 49)

Variables Mean SD

Age 34.53 11.782

Weight 65.83 15.815

Height 162.61 11.344

Age of diagnosis 29.32 12.188

Age of onset of complaints 15.48 5.799

Total number of siblings 8.22 3.050

Age at loss of independent 
ambulation

29.06 4.058

Body mass index n %

Below the ideal weight (< 18.49) 4 10.5

Ideal weight (18.5-24.99) 22 57.9

Above the ideal weight (25-25.99) 4 10.5

Overweight (> 30) 8 21.1

Table III. Health status of the participants (n = 49)

Variables Mean SD

Cervical_Flex_strength_1 3.5714 0.82285

Cerv_flex2 3.3469 0.83044

Cervical_Ext_strength_1 4.0102 0.90421

Cerv_ext2 3.8163 0.95030

Trunk_Flex_strength_1 3.2245 1.06586

Trunk_flex2 2.8776 1.15709

Trunk_Ext_strength_1 3.1735 1.08758

Trunk_ext2 3.0102 1.13876

Shoulder_strength_1 2.7755 1.12760

Shoulder_strength_2 2.2959 1.15433

Elbow_strength_1 3.3469 1.10964

Elbow_strength_2 3.1327 1.06446

Wrist_strength_1 3.9388 0.92214

Wrist_strength_2 3.8571 0.91287

Hip_strength_1 2.5510 1.18693

Hip_strength_2 2.2653 1.15516

Knee_strength_1 3.0306 1.24753

Knee_strength_2 2.8265 1.25645

Ankle_strength_1 2.8776 1.29715

Ankle_strength_2 2.5408 1.36105
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situation. Although the post-treatment recovery was 
statistically different from the pre-treatment, this 
difference was not big. In other words, the treatment 
did not eliminate the disease but only reduced the 
severity and effect.

According to Table VII, there was a  statistically 
significant difference between the cervical flexion 
strength before and after the treatment regarding 
the current complaint of general weakness and 
inability to walk (p < 0.01). 

There was a  statistically significant difference in 
patients with joint limitation in terms of cervical flex-
ion strength both before and after the treatment com-
pared to patients without joint limitation (p < 0.05). 

Table IV. Joint range of motion of the participants (n = 49)

Variables n %

Shoulder_JRM_1

  Normal 49 100

  Limited 0 0

Shoulder_JRM_2

  Normal 49 100

  Limited 0 0

Elbow_JRM_1

  Normal 41 83.7

  Limited 8 16.3

Elbow_JRM_2

  Normal 38 77.6

  Limited 11 22.4

Wrist_JRM_1

  Normal 49 100

  Limited 0 0

 Wrist_JRM_2

  Normal 49 100

  Limited 0 0

Hip_JRM_1

  Normal 49 100

  Limited 0 0

Hip_JRM_2

  Normal 49 100

  Limited 0 0

Knee_JRM_1

  Normal 44 89.8

  Limited 5 10.2

Knee_JRM_2

  Normal 39 79.6

  Limited 10 20.4

Variables n %

Ankle_JRM_1

  Normal 43 87.8

  Limited 6 12.2

Ankle_JRM_2

  Normal 39 79.6

  Limited 10 20.4

Cervical_Flex_JRM_1

  Normal 49 100

  Limited 0 0

Cervical_Flex_JRM_2 49 100

  Normal 0 0

  Limited 49 100

Cervical_Ext_JRM_1 0 0

  Normal 49 100

  Limited 0 0

Cervical_Ext_JRM_2 49 100

  Normal 0 0

  Limited 49 100

Lumbar_Flex_JRM_1 0 0

  Normal 49 100

  Limited 0 0

Lumbar_Flex_JRM_2 49 100

  Normal 0 0

  Limited 49 100

Lumbar_Ext_JRM_1 0 0

  Normal 49 100

  Limited 0 0

Lumbar_Ext_JRM_2 49 100

  Normal 0 0

  Limited 49 100

According to walking status, it was determined 
that there was a  statistically significant difference 
between those who were able to walk and those 
who were not able to walk in terms of cervical flexion 
strength before and after the treatment (p < 0.01).

Discussion

Studies present the prevalence-incidence, case 
reports, and general concept regarding limb-girdle 
muscular dystrophy in the literature. Conducting this 
study on LGMD diagnosed by genetic analysis in the 
eight years between 2013 and 2021 added a long-
term approach to the study. The patients, who were 
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Table V. Comparison of the health status of the participants before and after physical therapy (n = 49)

Pairs Variables Mean SD Difference 
mean

SD t p

Pair 1 Cervical_Flex_strength_1 Cervical_
Flex_strength_2

 3.5714
3.3469

0.82285
0.83044

0.22449 0.45713 3.438 0.001*

Pair 2 Cervical_Ext_strength_1 Cervical_
Ext_strength_2

4.0102
3.8163

0.90421
0.95030

0.19388 0.47671 2.847 0.006*

Pair 3 Trunk_Flex_strength_1 
Trunk_Flex_strength_2

3.2245
2.8776

1.06586
1.15709

0.34694 0.54203 4.481 0.000**

Pair 4 Trunk_Ext_strength_1 
Trunk_Ext_strength_2

3.1735
3.0102

1.08758
1.13876

0.16327 0.59850 1.910 0.062

Pair 5 Shoulder_strength_1 
Shoulder_strength_2

2.7755
2.2959

1.12760
1.15433

0.47959 0.58594 5.730 0.000**

Pair 6 Elbow_strength_1 
Elbow_strength_2

3.3469
3.1327

1.10964
1.06446

0.21429 0.45644 3.286 0.002*

Pair 7 Wrist_strength_1 
Wrist_strenght_2

3.9388
3.8571

0.92214
0.91287

0.08163 0.34380 1.662 0.103

Pair 8 Hip_strength_1 
Hip_strength_2

2.5510
2.2653

1.18693
1.15516

0.28571 0.47871 4.178 0.000**

Pair 9 Knee_strength_1 
Knee_strength_2

3.0306
2.8265

1.24753
1.25645

0.20408 0.43203 3.307 0.002*

Pair 10 Ankle_strength_1 Ankle_
strength_2

2.8776
2.5408

1.29715
1.36105

0.33673 0.66448 3.547 0.001*

* < 0.05, ** < 0.01

followed up according to the genetic test results and 
given a  home exercise program, underwent physi-
cal examination every six months, and the effective 
monitoring of their clinical course increased the reli-
ability of the findings of this study.

The overall prevalence of LGMD is 2 to 10 per 
100,000 people [16]. The estimated incidence of 
LGMD is 1 to 6 per 100,000 people [3,8]. Obtain-
ing a sufficient number of patients diagnosed with 
LGMD (n = 49), whose incidence is relatively low 
in populations compared to other diseases, made 
the research meaningful in a  heuristic framework. 
The fact that some of the patients evaluated within 
the scope of the study did not show up for the fol-
low-up examination at regular periods was the most 
important limitation in terms of the research. Still, 
these patients were not included in the study. 

The findings obtained in the study showed par-
allelism with the results in the literature. It was 
determined that the gender ratio of the participants 
was equal, the majority of them were married, and 
the first complaint was the general weakness of the 
foot. It was observed that the current complaints of 
the patients changed compared to the first follow-up 
visit and that the complaint of general weakness 
turned into an inability to walk. The participants’ 

educational status was mainly at the primary-middle 
school level. The majority of them were unemployed, 
and the majority of them inherited the disease from 
their families [1]. The mean age of diagnosis was 32, 
the mean age of onset of complaints was 15; and the 
fact that there was a long time between the mean 
age of onset of complaints and the mean age of 
diagnosis shows that it is important to consider this 
in the differential diagnosis since it is a rare disease. 
It was determined that the total number of siblings 
was eight, and the age at loss of independent ambu-
lation was 29. When the anthropometric information 
of the patients was examined, it was observed that 
most of them were at the ideal weight, and very few 
of them were below or above the ideal weight. While 
almost one-third of the patients were able to walk 
independently before the treatment, the number 
of people who could walk independently decreased 
depending on the time after treatment. The age of 
onset and course of the disease were consistent 
with the case reports in the literature [1].

In most of the patients, it was observed that there 
was consanguinity between the parents, which indi-
cates the importance of informing society about hered-
itary diseases. The majority of the patients had joint 
limitations, and they could walk. Lumbar lordosis and 
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posture disorder were detected in all patients at the 
first visit. In the first control evaluation, scoliosis was 
detected in very few patients. 

When the information regarding the health status 
of the patients was examined, it was observed that  
the hip strength score before the treatment was the 
lowest, and the cervical extension strength score was 
the highest. It was seen that the other disease values 
were normal both before and after the treatment. 

It was determined that the knee and ankle joint 
range of motion values, which are thought to affect 
ambulation, were limited, and the joint range of motion 
values of other disease conditions was normal.

According to Table V, which shows the difference 
between the patients’ health conditions before and 
after physical therapy, it was seen that there was 
no statistically significant difference only in terms 
of pre-treatment and post-treatment wrist strength 
and trunk extension strength. A  statistically signif-
icant difference was found between the pre-treat-
ment and post-treatment scores of all other types of 
strength since post-treatment scores were lower than 
pre-treatment scores.

According to the correlation results between con-
tinuous variables, the patient’s age, the age of diag-
nosis, the age of onset of complaints, and the types 
of gait strength were negatively correlated; and the 
types of gait strength were positively, moderately and 

highly correlated among themselves. The correlation 
between the types of gait strength was an expected 
situation. Although the post-treatment recovery was 
statistically different from the pre-treatment, this dif-
ference was not big. As in the natural course of this 
disease, treatment did not eliminate the disease, but 
we thought it reduced its severity and effect.

The rarity of the disease was an important factor 
in the inability to establish a  control group; howev-
er, the evidence on how effective exercise is in these 
patients remains unclear [19]. We believe that it will  
be more revealing to conduct such studies in the future 
by establishing a control group.

There was a  statistically significant difference 
between the cervical flexion strength before and 
after the treatment in the current complaint of gen-
eral weakness and inability to walk.

A  statistically significant difference was found 
in patients with joint limitation in terms of cervical 
flexion strength both before and after the treatment 
compared to patients without joint limitation.

According to walking status, it was determined 
that there was a  statistically significant difference 
between those who were able to walk and those 
who were not able to walk in terms of cervical flex-
ion strength before and after the treatment. 

In these patients, pain and fatigue increased 
when repetitive and overloading exercises were 

Table VII. Comparison of flexion strength of patients before and after treatment with some related vari-
ables (n = 49)

Pre-treatment cervical flexion strength Post-treatment cervical flexion strength

x– SD   x–   SD

Current complaint  

General weakness 3.98 0.700 3.75 0.700

Inability to walk 3.02 0.641 2.80 0.679

t 4.911 4.710

p 0.000** 0.000**

Joint limitation

No 3.77 0.769 3.54 0.767

Yes 2.95 0.689 2.75 0.753

t 3.253 3.114

p 0.002* 0.003*

Walking status

Not walking 2.88 0.676 2.66 0.685

Walking 3.96 0.618 3.74 0.670

t 5.689 5.571

p 0.000** 0.000**

** Correlation is significant at the 0.01 level (2-tailed), * Correlation is significant at the 0.05 level (2-tailed). 
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continued for a  long time in each session. It was 
observed that the increase in muscle protein break-
down due to intense exercises was caused by the 
accumulation of lactic acid, which caused acidosis 
in the cell. We can state that exercising, particular-
ly to strengthen the shoulder and pelvic functional 
muscles, with a  rehabilitation team specialized in 
the anatomy and neuromuscular disease, in well-
equipped sports centres supported by the social 
state, will bring effective results in terms of meeting 
the daily exercise needs of the patient [19].

Conclusions

In the study, variables such as general health status 
and muscle strength of patients diagnosed with LGMD, 
a disease with low prevalence and incidence compared 
to other diseases in the population, the prognosis is 
dramatic, and does not have a  definitive treatment, 
were examined. It was observed that the findings 
obtained within the scope of the study were over-
all consistent with the literature and home exercises 
recommended by specialist physicians had a positive 
effect on the course of the disease. It is believed that 
the findings and inferences obtained may form the 
basis for referring the patients diagnosed with LGMD, 
which is difficult to diagnose and can be easily con-
fused with other diseases, to specialist physicians and 
health professionals in the early period. The study has 
revealed that in patients diagnosed with LGMD, early 
diagnosis and home exercise programs may increase 
the quality of life and ensure a longer life span.

Disclosure

The authors report no conflict of interest.

References
1.	 Bockhorst J, Wicklund M. Limb girdle muscular dystrophies. Neu-

rol. Clin. 2020; 38: 493–504. 
2.	 Boka S, Pilmane, M, Kavak V. Embriology and anatomy for healty 

sciences. Riga Stradins University, Latvia 2010. 
3.	 Chu ML, Moran E. The limb-girdle muscular dystrophies: Is treat-

ment on the horizon? Neurotherapeutics 2018; 15: 849-862.
4.	Demir YP. Neuromuscular diseases and rehabilitation. In: Suzuki 

T (Ed.). Neurological Physical Therapy. In Tech, London 2017.
5.	 Duveneck MJ, Portwood MM, Wicks JJ, Lieberman JS. Depression 

in myotonic muscular dystrophy. Arch Phys Med Rehabil 1986; 
67: 875-877. 

6.	Eggers S, Zatz M. Social adjustment in adult males affected with 
progressive muscular dystrophy. Am J Med Genet 1998; 81: 4-12. 

7.	 Emery AE. The muscular dystrophies. Lancet 2002; 359: 687-695. 

8.	 Iyadurai SJP, John TK. The limb-girdle muscular dystrophies and 
the dystrophinopathies. Continuum (Minneap Minn) 2016; 22: 
1954-1977. 

9.	 Janas J. Muscular dystrophy. Nurse Pract Forum 1996; 7: 167-173.
10.	 Māra P, Pļaviņa L, Kavak V. Embryology and anatomy for health 

sciences. Rīgas Stradiņa Universitāte, Latvia 2016.
11.	 McDonald CM. Physical activity, health impairments, and dis-

ability in neuromuscular disease. Am J Phys Med Rehabil 2002; 
81: 108-120.

12.	 Mercuri E, Bönnemann CG, Muntoni F. Muscular dystrophies. 
Lancet 2019; 30: 2025-2203. 

13.	 Mercuri E, Muntoni F. Muscular dystrophy: new challenges and 
review of the current clinical trials. Curr Opin Pediatr 2013; 25: 
701-707. 

14.	 Moore U, Gordish H, Díaz Maneraz J, James M, Mayhev A, Gug- 
lieri M, Spuler S, Day J, Jones K, Bharucha-Goebel D, Salort-Cam-
pana E, Pestronk A, Walter M, Paradas C, Stojkovic T, Yoshi- 
mura M, Bravver E, Pegoraro E, Mendell J, Straub V. From the 
spinal cord to the muscle: O. 11 Limb girdle muscular dystrophy 
R2 and Miyoshi myopathy are not distinct clinical phenotypes 
in dysferlinopathy. Neuromuscul Disord 2020; 30: 46-150. 

15.	 Murphy AP, Straub V. The classification, natural history and 
treatment of the limb girdle muscular dystrophies. J Neuromus-
cul Dis 2015; 2: 7-19.

16.	 Norwood FLM, Harling C, Chinnery PF, Eagle M, Bushby K, 
Straub V. Prevalence of genetic muscle disease in Northern 
England: in-depth analysis of a muscle clinic population. Brain 
2009; 132: 3175-3186.

17.	 Taghizadeh E, Rezaee M, Barreto GE, Sahebkar A. Prevalence, 
pathological mechanisms, and genetic basis of limb-girdle 
muscular dystrophies: A review. J Cell Physiol 2019; 234: 7874-
7884.

18.	 Taheri F, Taghizadeh E, Pour M, Rostami D, Renani PG, Rast-
gar-Moghadam A, Hayat S. Limb-girdle muscular dystrophy 
and therapy: Insights into cell and gene-based approaches. 
Curr Gene Ther 2020; 19: 386-394. 

19.	 Voet NBM, van der Kooi, van Engelen BG, Geurts AC. Strength 
training and aerobic exercise training for muscle disease. 
Cochrane Database Syst Rev 2019; 12: 1-128.


