
© 2024 JETIR March 2024, Volume 11, Issue 3                                                                www.jetir.org (ISSN-2349-5162) 

JETIR2403090 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org a658 
 

PREVALENCE OF MUSCLE ATROPHY 

AMONG CRITICALLY ILL PATIENTS IN A 

SELECTED HOSPITAL AT 

PATHANAMTHITTA DISTRICT- A CROSS 

SECTIONAL STUDY. 
Terese Kochuvilayil1 

Mathew Pulicken2 

Fathima Latheef2 

E. Kayalvizhi3 

Anu Mary SH (Lintu Maria Thomas)4 

Jaisy Liz SH4 

 Principal, St. James College of Nursing, Chalakudy1 

 Associate Professor and HOD critical Care Medicine, Pushpagiri Medical College, Tiruvalla 2 

 Supervisor & Guide MAHER University, Chennai2 

 Supervisor & Internal Guide MAHER University, Chennai3 

 Lecturer, Thiruhrudhaya College of Nursing, Kottayam 4 

 Lecturer, Thiruhrudhaya College of Nursing, Kottayam4 

Corresponding Author 

Prof. Dr. Sr. Terese Kochuvilayil SIC, Principal St. James College of Nursing, Chalakudy 

Abstract  

Introduction  

Muscle atrophy is common in critical care area especially in ageing population and due to life-threatening 

conditions, it is neglected in the critical care area.   

Purpose  

Identify the prevalence of muscle atrophy of critical care patients in relation to muscle power and muscle 

circumferences.  

Materials and Methods: critical care based cross sectional study was conducted among 204 subjects aged 

20yrs and above admitted in the critical care area of a tertiary care hospital at Tiruvalla, Pathanamthitta, Kerala. 

Based on the inclusion and exclusion criteria, subjects were selected by random table method between April 

2018 to February 2019. The data was collected by pre-tested baseline checklist for demographic and clinical 

variables, MMT to check muscle strength, and Inch tape to measure mid-arm, mid-thigh and mid-calf 

circumferences. The collected data was analysed using SPSS 16th version. Descriptive statistics frequency and 

percentage were used to interpret the data.  

Result: The prevalence of muscle atrophy among the age group between 61-80 yrs (58.8%). mean BMI of the 

study population was 24.86 ±3.73, 95.1% (194) patient was on bed rest, 71.1% (145) with comorbidity of 

Diabetes Mellitus, 95.1% (194) of subjects had risk factor as bed rest, 59.8% (122) subjects had abnormal 

magnesium level among the bio-chemical markers. 
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subjects (57.8%) had 5-6 days of ICU stay with mean duration of 5.22 ± 1.54. 

and 66.7%(136) subjects had 7-9 days of hospital stay due to illness with mean of  9.3± 2.13. 

subjects with  61.8% of right upper and 62.3% left upper muscle strength and  

63.7% of right lower and 62.7% of left lower muscle strength were normal.  

Subjects with 73.5% of right mid-arm and 74% of left mid-arm circumferences were normal also right mid-

thigh mean and standard deviation value as 43.8±13.3 and left mid-thigh mean and standard deviation value as 

43.4±13.3 were normal on the day of admission.  

whereas 68.1% of right mid-calf and 70.1% of left mid-calf circumferences were abnormal while admitted to 

the ICU. 

Conclusion: The study concluded that, the prevalence of muscle atrophy is more prone in aged and immobilized 

subjects of critical care patients. Duration of ICU stay is between 5-6 days and hospital stay is for 7-8 days. As 

per the previous studies muscle atrophy starts from 6 hours after admission. Recovery from muscle weakness 

and related complications are very slow process. So, measures need to be taken to prevent muscle atrophy in 

the critical care area and thereby reducing ICU and hospital stay followed by reduction in the financial burden 

of the patients. Present data showed that patients are admitted in ICU with normal clinical variables except mid-

calf circumference, so preventive measures to be taken as primary prevention for muscle atrophy of critical care 

area.        

Key words: muscle weakness, muscle atrophy, immobility  

Introduction 

Muscle weakness is a common fact in critical care areas but due to other life-threatening illnesses most of the 

time it is not addressed in the critical care area. Patients with critical illness can lose more than 15% of muscle 

mass with in one week, and this can have long-term detrimental effects. However, there is currently no synthesis 

of the data from intensive care unit (ICU) muscle wasting studies, so the true mean rate of muscle loss across 

all studies is unknown.  

Objective 

1. To assess the demographical, clinical and treatment characteristics of critically ill patient. 
2. To measure muscle strength and Limb circumference of critically ill patient. 

 

Materials and method 

Critical care area based cross-sectional study was done among critically ill medical patients from April 2018 to 

February 2019 in the selected tertiary care hospital at pathanamthitta district, Kerala. Sample size was calculated 

based on 

 n= 2 x SD2 (Zα/2+Zβ)2              = 70.85  

         d 2                                                                                                 

by simple random method using random table in which the samples were collected from the critical care area. 

204 conscious non-ventilated samples were collected from the critical care area.  

Method of data collection  

Ethical approval obtained from Institution Ethics Committee was obtained. The nature and purpose of the study 

were explained to the samples. Written and informed consent was obtained before the study.  

Study tool: the randomly selected critical care patient’s socio demographic and clinical characteristics were 

identified by a checklist, muscle strength was assessed by Manual Muscle Testing (MMT) tool and muscle 

circumferences like Mid-arm, Mid-thigh and Mid-calf were identified by standardized inch tape. All tools were 

validated by 09 experts from the field of Nursing, Medicine and physiotherapy and reliability of the tools were 
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identified by inter-rater method and tested in the pilot study among 10% of the study population before using 

in the main study.  

The investigator used 03 tools for the study. First was pre-designed, pre-tested checklist had two parts with 

socio-demographic characteristics and clinical characteristics. Second tool was MMT with grading of muscle 

strength from grade 0- grade 05 and third tool was the part of anthropometric measurements include Mid-arm 

circumference, mid-thigh circumference and mid-calf circumference. The criteria for each measurement were 

based on the standards. 

Analysis of data 

The data was entered and compiled in SPSS software 16th version. All qualitative variables are presented as 
frequency and percentage and the prevalence rate was given in percentages. 

Results  

1. Socio demographic back ground of critically ill patient 

1.1 Table Socio demographic background of critically ill 

patient 

Background variables  Count Percent 

Age 

 

20 - 40 17 8.3 

41 - 60 46 22.5 

61 - 80 120 58.8 

>80 21 10.3 

Mean ± SD 64.74 ± 15.43 

Gender 

 

Male 124 60.8 

Female 80 39.2 

BMI Normal 82 51.3 

Over weight 70 43.8 

Obese 8 5.0 

Mean ± SD 24.86  ±3.73 

The study was conducted among 204 critically ill patients in selected hospital at Pathanamthitta district.   

The table 1.1 depicts that most (58.8%) of the study subjects belonged to 61-80 years with mean age of the 

study population was 64.74 ± 15.43. Among the 204 samples 124 (60.8%) subjects were males. Among the 

Study Subjects 51.3% had normal Body Mass Index (BMI) and the mean BMI of the study population was 

24.86 ±3.73.   

2.Clinical back ground of critically ill patient 

 

2.1 Table Percentage distribution of the sample 

according to co morbidity 

Co morbidity Count Percent 

sepsis 43 21.1 

DM 145 71.1 

liver failure 25 12.3 

pulmonary disease 73 35.8 
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CVS disease 114 55.9 

Trauma 1 0.5 

GI bleed 24 11.8 

Renal Disease 73 35.8 

Cancer 3 1.5 

Other 23 11.3 

Second part of the variable was to assess the clinical variables. Since the data was collected from Medical 

Intensive care area, the subjects belonged to various disease conditions.  

Table 2.1 represents co-morbidity to muscle atrophy. All the co-morbidity of the subjects were assessed and 

71.1% (145) with Diabetes Mellitus.    

2.2 Table Percentage distribution of the sample according to risk factors 

Risk factors Count Percent 

Acidosis 80 39.2 

Metabolic / electrolyte abnormalities 77 37.7 

Sepsis 28 13.7 

Fever 42 20.6 

Infection 64 31.4 

Anaemia 73 35.8 

Hypotension 33 16.2 

Bed rest 194 95.1 

Sedatives 39 19.1 

Analgesics Medication 33 16.2 

Physical restraints 147 72.1 

Anticholenergics medications 12 5.9 

Hypertension 94 46.1 

Smoking 81 39.7 

Table 2.2 represents the possible risk factors to muscle atrophy and 95.1% (194) patient was on bed rest.   

 

  

2.3 Table Percentage distribution of the sample 

according to diet adequacy 

Diet Adequacy Count Percent 

Inadequate Diet 13 6.4 

Adequate Diet 191 93.6 

 

Table 2.2 represents that, only 6.4% (13) of subjects had inadequate diet.   
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Biochemical Markers of critically ill patient 

2.4 Table Percentage distribution of the sample according to biochemical markers 

Biochemical Markers Count Percent 

Creatinine Normal 107 52.5 

Abnormal 97 47.5 

Mean ± SD 2.38 ± 3.78 

Haemoglobin 

 

Normal 133 65.2 

Abnormal 71 34.8 

Mean ± SD 11.17 ± 2.15 

sodium 

 

Normal 103 50.5 

Abnormal 101 49.5 

Mean ± SD 133.43 ± 6.98 

Potassium 

 

Normal 144 70.6 

Abnormal 60 29.4 

Mean ± SD 4.1 ± 0.75 

Calcium 

 

Normal 106 52.0 

Abnormal 98 48.0 

Mean ± SD 8.76 ± 1.21 

Magnesium Normal 82 40.2 

Abnormal 122 59.8 

Mean ± SD 1.48 ± 0.38 

Table 2.4 showed that 59.8% (122) subjects had abnormal magnesium level and all other biochemical markers 

were normal for most of the subjects.   

 

Mode of admission to critically ill patient 

 

2.5 Table Percentage distribution of the sample according to admission to the ICU 

Admission to the ICU Count Percent 

Emergency Department 174 85.3 

Operation Theater 3 1.5 

Special Procedure 1 0.5 

Other Hospital 4 2.0 

Other Floor 15 7.4 

Other ICU 7 3.4 

Table 2.5 depicts that most of the patients 85.3% (174) admitted to the critical care  

area through emergency department as direct admission. 
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Table 2.6 shows that most of the subjects (57.8%) had 5-6 days of ICU stay with mean 

duration of 5.22 ± 1.54. 

 

2.7 Table Percentage distribution of the sample according to length of hospital stay 

Length of Hospital stay Count Percent 

7 - 9 136 66.7 

10 - 12 51 25.0 

13 - 14 10 4.9 

>14 7 3.4 

Mean ± SD 9.3 ± 2.13 

Table 2.7 shows that 66.7%(136) subjects had 7-9 days of hospital stay due to illness with mean of  9.3± 2.13.  

 

3. Muscle strength of critically ill patient 

Muscle strength of the critically ill patients were assessed by standard MMT tool (Manual Muscle Testing) and 

it is with grading 0-5.  

 

A. Muscle strength of critically ill patient 

3.1 Table Distribution of upper muscle strength of critically ill patient on day1 

Muscle strength 

Right Upper  Left Upper 

               

No 

              

Percent 

                 

No 

          

Percent 

Trace 2 1.0 3 1.5 

Poor 2 1.0 1 0.5 

Fair 26 12.7 27 13.2 

Good 48 23.5 46 22.5 

Normal 126 61.8 127 62.3 

Table 3.1 shows most of the subjects admitted in ICU had normal upper right (61.8%) and left (62.3%) muscle 

strength  

 

 

2.6 Table Percentage distribution of the sample according to length of ICU stay 

Length of ICU stay Count Percent 

3 - 4 58 28.4 

5 - 6 118 57.8 

>=7 28 13.7 

Mean ± SD 5.22 ± 1.54 
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3.2 Table Distribution of lower muscle strength of critically ill patient on day1 

Lower muscle strength 

Right lower  Left lower  

               

No 

                  %                 

No              

               % 

Trace 2 1.0 2 1.0 

Poor 1 0.5 1 0.5 

Fair 24 11.8 24 11.8 

Good 47 23.0 49 24.0 

Normal 130 63.7 128 62.7 

Table 3.2 represents that 63.7% of right lower and 62.7% of left lower muscle strength were normal on the day 

of admission.  

 

B. Limb circumference of critically ill patient 

Limb circumferences were divided into normal and abnormal based on the standard normal values of the 

corresponding muscles.  

3.3 Table Distribution of sample according to Mid arm on day1 

Mid arm 
Right mid-arm Left mid-arm 

Count Percent Count Percent 

Normal 150 73.5 151 74.0 

Abnormal 54 26.5 53 26.0 

Mean ± SD 26.67 ± 7.91 26.43 ± 7.73 

Table 3.3 shows that 73.5% of right mid-arm and 74% of left mid-arm circumferences were normal on the day 

of admission.  

3.4 Table Distribution of sample according to mid -calf on day1 

Mid- calf 
Right Mid- calf Left Mid- calf 

Count Percent Count Percent 

Normal 65 31.9 61 29.9 

Abnormal 139 68.1 143 70.1 

Mean ± SD 27.67 ± 8.13 27.44 ± 8.04 

Table 3.4 depicts that 68.1% of right mid-calf and 70.1% of left mid-calf circumferences were abnormal while 

admitted to the ICU.  
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3.5 Descriptive statistics for Mid- thigh on day1 

Mid-thigh  Right Mid-thigh Left Mid-thigh 

Mean 43.8 43.4 

SD 13.3 13.3 

Median 45.0 44.0 

Minimum 12.0 12.0 

Maximum 98.0 96.0 

Table 3.5 shows that subjects admitted to the ICU with right mid-thigh mean and standard deviation value as 

43.8±13.3 and left mid-thigh mean and standard deviation value as 43.4±13.3. since there is no cut off value as 

normal mid-thigh value, investigator compiled all values together and found out the mean score.  

Discussion  

Critical analysis of the data showed that, most of the patients those who admitted to ICU on the first day with 

normal muscle strength and muscle circumferences except mid-calf circumference. Data showed the usual ICU 

stay between 5-6 days and hospital stay between 7-9days. Previous studies reported prevalence of sarcopenia 

in the community is up to 33%, with higher prevalence in long-term and acute care settings2 

Ageing is one of the important risks for muscle atrophy3. Decreases in protein synthesis rate in muscles of 

immobilized limbs occur during the first 6 h of immobilization, and short-term immobilization of 10 days played 

a role in initiating muscular atrophy4,5.  

Conclusion  

The study concluded that, the prevalence of muscle atrophy was observed in aged and immobilized subjects of 

critical care patients. Duration of ICU stay is between 5-6 days and hospital stay is for 7-8 days. Recovery from 

muscle weakness and related complications are very slow process. Previous studies showed that muscle atrophy 

starts from 6 hours ater admission. So, measures need to be taken to prevent muscle atrophy in the critical care 

area and thereby reducing ICU and hospital stay followed by reduction in the financial burden of the patients. 

Present data showed that patients are admitted in ICU with normal clinical variables except mid-calf 

circumference, so preventive measures to be taken for muscle atrophy.      
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