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ASSESSMENT OF MUSCULOSKELETAL PAIN, FATIGUE AND GRIP STRENGTH 

IN HOSPITALIZED PATIENTS WITH COVID-19 

 

ABSTRACT 

 

BACKGROUND: Although there are some retrospective studies to present musculoskeletal 

findings of the COVID-19, still the muscle strength and fatigue has not been studied in detail. 

AIM: To reveal the symptoms of musculoskeletal system in COVID-19 patients, to evaluate 

myalgia, arthralgia and physical/mental fatigue, to assess handgrip muscle strength, and to 

examine the relations of these parameters with the severity and laboratory values of the 

disease.  

DESIGN:  This study was designed as a cross-sectional, single-center case series  

SETTING: This study took place from May 15,2020, to June 30, 2020 at the Istanbul 

University-Cerrahpaşa, Cerrahpaşa Pandemia Services. 

POPULATION: Hospitalized 150 adults with laboratory and radiological confirmation of 

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) according to WHO interim 

guidance were included in the study.   

METHODS:   The disease severity 2007 idsa/ats guidelines for community acquired 

pneumonia was used. Myalgia severity was assessed by numerical rating scale (NRS). Visual 

analog scale and Chalder Fatigue Scale (CFS) were used for fatigue severity determination. 

Handgrip strength (HGS) was measured by Jamar hand dynamometer.  
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RESULTS: 103 patients (68.7%) were non-severe and 47 patients (31.3%) were severe. The 

most common musculoskeletal symptom was fatigue (133 [85.3%]), followed by myalgia 

(102 [68.0%]), arthralgia (65 [43.3%]) and back pain (33 [22.0%]). Arthralgia, which 

was mostly notable at wrist (25 [16.7%]), ankle (24 [16.0%]) and knee (23 [15.3%]) joints, 

was significantly higher among the severe group. Severe myalgia was prevalent among 

myalgia sufferers regardless of COVID-19 severity. The physical fatigue severity score was 

significantly higher in severe cases, whereas this difference was not significant in mental 

fatigue score. Female patients with severe infection had “lower” grip strength, whereas grip 

strength among males did not differ significantly between non-severe and severe COVID-19 

cases. Nevertheless the mean values in both genders and in age decades were below the 

specified normative values. 

CRP, ferritin, and LDH levels were significantly higher in women with “lower” grip strength 

compared to the “normal” group.  

CONCLUSIONS: Aside from other multi-systemic symptoms, musculoskeletal symptoms 

are quite common in patients with COVID-19. Patients have severe ischemic myalgia 

regardless of disease activity. Although there is a muscle weakness in all patients, the loss of 

muscle function is more of a problem among women in connection with disease severity. 

Muscular involvement in coronavirus disease is a triangle of myalgia, physical fatigue, and 

muscle weakness. 

CLINICAL REHABILITATION IMPACT: Muscle involvement in COVID-19 patients 

does not mean only myalgia but also a combination of physical fatigue and muscle weakness, 

and this should be considered in planning the rehabilitation strategies of COVID-19 patients. 

Key words: COVID-19, myalgia, fatigue, arthralgia, back pain, grip strength 

 

 

INTRODUCTION 

 

COVID-19 is an emerging disease that was declared as a pandemic by the World Health 

Organization (WHO) on 12 March.  To date, 261,194 cases have been diagnosed as COVID-

19 in Turkey, with 24,105,584 cases globally [1, 2].  

 

Musculoskeletal symptoms are common in patients with COVID-19 apart from other 

symptoms such as fever, sore throat, dry cough, and dyspnea. Myalgia, arthralgia, and fatigue 

are the most common musculoskeletal symptoms; reported with peak ratios of 40%, 15%, and 

85%, respectively [3, 4, 5].  Although they are completely different, myalgia and arthralgia 
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are considered together in most studies [6]. Many retrospective studies to present the clinical 

aspects of COVID-19, but the involvement of the musculoskeletal system has not been deeply 

investigated, and there is lack of terminological clarity regarding the symptoms. Myalgia is 

the most frequently used term to explain musculoskeletal symptoms, and this can lead to 

some misunderstanding in assessing the clinical presentation of the disease [7]. Perhaps we 

should ask the question: “Is myalgia sufficient to explain musculoskeletal involvement in 

patients with COVID-19?”. Recent evidence is emerging of musculoskeletal involvement [8]. 

Our clinical experience at the University Pandemic Clinic also found that these symptoms 

were considerably common and could be serious during the disease. 

 

To date, the most concrete rationale for this rheumatologic connection is a common 

inflammatory environment, in other words, “a cytokine storm” caused by an infectious 

pathway of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). IL-6 is the 

predominantly produced cytokine. In response to exercise-induced destruction of muscle, and 

as part of the cytokine storm, it can also induce muscle dysfunction [9].  

The present study aimed to reveal the symptoms of the musculoskeletal system in COVID-19 

patients, to evaluate myalgia, arthralgia, and physical/mental fatigue with validated clinical 

scales, to assess handgrip muscle strength, and to examine the relationship of these 

parameters with the severity and laboratory findings of the disease. To our knowledge, this is 

the first study revealing a structured prospective musculoskeletal approach in COVID-19 

patients.  

 

METHOD 

 

Study design and participants 

This cross-sectional study was performed at Istanbul University-Cerrahpaşa (IUC), 

Cerrahpaşa Pandemic Clinic, which was assigned by the government to manage patients with 

COVID-19. Consecutive patients from May 15, 2020, to June 30, 2020, who were 

hospitalized adults (aged ≥18 years) with laboratory and radiological confirmation of SARS-

CoV-2 according to WHO interim guidance were included in to the study [10]. 

A confirmed case of COVID-19 was defined as a positive result on real-time reverse-

transcription polymerase chain reaction analysis of throat swab specimens and/or radiologic 

assessments including chest CT according to the Radiological Society of North America 

(RSNA) classifications [11]. 
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The exclusion criteria were as follows: a history of a neurological disorders or conditions that 

could cause myopathy, an orthopedic disorder that might affect hand function, the presence of 

a psychiatric disorder and cognitive dysfunction, and a history of treatment in an intensive 

care unit. 

Written informed consents were obtained from all patients before enrollment. The study was 

performed according to the principles of the Declaration of Helsinki and approved by the 

research ethics committee of IUC and the Republic of Turkey Ministry of Health. 

 

Data Collection  

Demographic data on age, sex, comorbidities (hypertension, diabetes, thyroid disease, 

cardiovascular and cerebrovascular disease, malignancy, chronic kidney disease, and 

rheumatologic diseases) were collected.  Typical symptoms from onset to hospital admission 

(fever, cough, dyspnea, loss of appetite, myalgia, fatigue, arthralgia, diarrhea, and sore throat) 

were recorded. 

Routine laboratory investigations of patients during their hospitalization (complete blood cell 

count, alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels, 

creatinine and blood urea levels, D-dimer, ferritin, C-reactive protein (CRP), lactate 

dehydrogenase (LDH), procalcitonin, troponin T, creatine kinase (CK) and isoenzyme CK-

MB and calcium (Ca) levels were analyzed.  

 

Disease Severity  

The degree of severity of COVID-19 (severe vs non-severe) at the time of data collection was 

defined using the American Thoracic Society (ATS) guidelines for community-acquired 

pneumonia [12]. 

 

Musculoskeletal Symptoms 

Myalgia and arthralgia localizations were examined in detail and the severity of myalgia was 

assessed by numerical rating scale (NRS) in terms of intensity of pain [13]. 

Since fatigue is a multifactorial phenomenon, we used the visual analog scale (VAS) to assess 

physical and mental fatigue, separately. The Turkish version of the Chalder Fatigue Scale 

(CFS), which was created to measure the severity of fatigue, was also applied and scoring was 

done by the bimodal system [14].  

 

Strength Measurements 
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Handgrip strength (HGS) was measured using a Jamar Hand Dynamometer (Jamar Hand 

Evaluation Kit, Sammons Preston, Bolingbrook, IL) with patients seated, their elbows by their 

sides and flexed to right angles and a neutral wrist position [15]. Three measurements were 

performed for both sides, and the mean score was recorded (dominancy was noted).  

 

Statistical Analysis 

All statistical analyses were performed using the XLStat-2011, version 1.01. Baseline 

characteristics were given as mean ± standard deviation for normally distributed continuous, 

median and range for non-normal continuous, and percentages for categorical data. 

Differences between two groups with continuous data were tested with independent samples 

t-test where assumptions were satisfied and with non-parametric Mann-Whitney U test where 

assumptions were not satisfied. To assess the significance of differences between groups with 

categorical data, Pearson Chi-Square or Fisher’s Exact Test were utilized in accordance with 

assumptions. For the continuous outcome variables, bootstrap confidence intervals were 

presented along with mean scores for non-normal data to assess the significance of the 

difference between two independent groups. A p-value <0.05 was accepted as statistically 

significant.  

 

RESULTS  

 

Demographic and Clinical Characteristics 

This study was conducted with 150 patients (77 [51.3%] male and 73 [48.7%] female) with a 

mean (SD) age of 53.17 (15.49). 103 patients (68.7%) were non-severe, and 47 (31.3%) were 

severe according to ATS guidelines. 

Demographics, comorbidities, disease symptoms and musculoskeletal symptoms of the 

subjects in terms of disease severity are presented in table 1. Fifty-one (34.0%) patients had at 

least one comorbidity, and hypertension (51 [34.0%]), cardiovascular diseases (41 [27.3%]), 

and diabetes (35 [23.3%]) were relatively common. Among all comorbidities but one, the 

percentage of patients did not differ significantly between non-severe and severe patients. The 

percentage of patients with chronic renal disease was significantly higher among severe cases.  

Cardinal symptoms of our subjects were found to be fatigue, myalgia, loss of appetite, and 

cough, from the most common to the least common, respectively.  

 

Laboratory Findings  
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Laboratory parameters are listed in table 2. All laboratory parameters except ALT, CK, and 

calcium differed significantly across disease severity. Increased inflammatory response was 

detected in severe cases as median lymphocyte. White blood cell (WBC) counts were 

significantly lower and median C-reactive protein, procalcitonin, and ferritin levels were 

significantly higher than in non-severe cases (p<.001).  

Subjects with severe disease had higher median levels of D-dimer (an indicative marker of the 

coagulation system) compared to subjects with non-severe infections (p< .001). To determine 

multiple organ involvement, alanine aminotransferase and aspartate aminotransferase levels 

for the liver and creatinine and blood urea levels for the kidneys were evaluated. Median 

AST, blood urea, and creatinine levels were significantly higher in severe cases compared to 

the non-severe group (AST, p= .029; Urea, p<.001; Creatinine, p= .014). As muscular system 

markers, creatinine kinase, lactate dehydrogenase and troponin-T levels were appraised. 

Median CK levels did not differ significantly between severe and non-severe groups (p= .92), 

while isozyme CK MB levels did (p= .002). Median troponin T and LDH levels were 

significantly higher among severe COVID-19 cases compared to non-severe cases. 

 

Musculoskeletal Symptoms 

The most common musculoskeletal symptom was fatigue (133 [85.3%]), followed by myalgia 

(102 [68.0%]), arthralgia (65 [43.3%]), and back pain (33 [22.0%]). Among these symptoms, 

only the incidence of arthralgia was found to significantly differ between severe and non-

severe COVID-19 subjects (p= .024), (table 1). 

Localization of musculoskeletal pain is shown in table 3. The majority of patients had 

myalgia as widespread pain (62 [41.3%]). Thirty-three (22.0%) patients had back pain 

unrelated to myalgia. Arthralgia was most notable at wrist (25 [16.7%]), ankle (24 [16.0%]) 

and knee (23 [15.3%]) joints.  

NRS assessments among subjects with myalgia showed that the mean scores of non-severe 

and severe subjects were almost identical. The mean NRS was found to be 7.19 (6.71 - 7.68) 

in non-severe and 7.21 (6.21 – 8.13) in severe cases with a total mean value of 7.20 (6.76 – 

7.64), indicating severe myalgia (data not shown).  

In 133 patients who affirmed fatigue as a symptom, the Chalder Fatigue Scale and physical 

and mental state VAS-F were applied (table 4). 120 (90.2%) were confirmed by CFS. The 

mean value of the physical fatigue severity score was significantly higher (7.70 [7.09 – 8.26]; 

p= .048) in severe cases than in non-severe cases (6.94 [6.43 – 7.41]). On average, the mental 
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fatigue severity score of COVID-19 subjects (6.41, [5.41 – 7.35]) was higher than that of non-

severe subjects (5.64, [4.89 – 6.34]). However, the difference was not significant. 

The grip strength in kilograms according to age groups, regardless of hand dominancy, for 

women and men are presented in table 5.  

Female patients with severe infections had significantly lower grip strengths than non-severe 

cases, with a mean value of 18.26 kg (15.19 – 21.68) in the dominant hand (p= .010). The 

grip strength among male patients did not differ significantly between severe and non-severe 

patients (table 6).  

The assessment of musculoskeletal symptoms considering laboratory findings of patients with 

COVID-19 is shown in table 7. 

Mean measurements of the laboratory parameters showed no significant differences between 

COVID-19 subjects with and without myalgia. Nevertheless, the percentage of subjects 

whose LDH measurements were above normative values was significantly higher among 

subjects with myalgia (p= .045). 

The assessment of laboratory findings regarding fatigue underlines two laboratory parameters 

that differed significantly between patients with and without fatigue. The mean measurements 

of LDH and CRP  were significantly higher in patients with fatigue than patients without (p= 

.030 and p= .027, respectively). 

Handgrip strength values of COVID-19 patients were grouped as “normal” and “lower” 

according to age and gender-related normative handgrip strength data [16]. Laboratory 

findings were then evaluated with respect to these two groups with further breakdowns (table 

8). 

Among female COVID-19 patients, significant differences were noted between “normal” and 

“lower” handgrip strength groups concerning some of the laboratory measurements. LDH, 

CRP and ferritin levels were significantly higher in the “lower” group than the “normal” 

group (p= .027, p= .020 and p= .042, respectively), whereas lymphocyte levels were 

significantly lower in the “lower” group than in the “normal” group (p= .003). No significant 

differences were found between “normal” and “lower” handgrip strength groups regarding 

any laboratory measurements in male patients.  

 

DISCUSSION  

 

The majority of the COVID-19 patients complained of fever, coughs, and generalized 

weakness, and myalgia [17]. However, in these patients, the musculoskeletal system 

 

 
COPYRIGHT© EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 



 

 

symptoms in particular had been adequately investigated. Our clinical experience with 

COVID-19 patients suggests that these symptoms are common and could be quite serious 

during the disease. Consequently, the purposes of this study were to reveal musculoskeletal 

symptoms, examine handgrip strengths, and to explore the relationship between severity and 

the laboratory findings of the disease within all these parameters. 

Arthralgia was quite common in our cases, involving mostly wrist, ankle and knee joints. On 

the other hand, the prevalence of arthralgia has been reported as relatively low in patients with 

COVID-19 [5]. However, this prevalence data is based on retrospective studies and there is 

usually an overlap with myalgia [6].  

Myalgia was one of the most frequent symptoms with a 7.20 symptom severity score 

indicating “severe myalgia” in our cases. 

The terms “muscle damage” and “muscle injury” have been widely used to explain muscle 

involvement in COVID-19 patients although there is insufficient information to support this 

statement [18]. None of our patients, even in cases with severe myalgia and fatigue, had 

findings of rhabdomyolysis indicating the rapid breakdown of skeletal muscle. Moreover, 

there is only one case report showing rhabdomyolysis as a potential late complication of 

COVID-19 [19].  

LDH, which releases from cells in response to tissue injury in the absence of overt cell death 

[20], was the most related marker in terms of myalgia and fatigue in our study. This finding is 

supported by a new theory asserting that COVID-19 can cause musculoskeletal pain with 

completely different mechanisms rather than other viral infections. Increased LDH and 

anaerobic glycolysis lead to an increase in lactate level in muscles, and this can cause hypoxia 

and ischemic muscle pain. That is why, as the virus load decreases, the oxygenation of 

erythrocytes increases, muscle lactate levels decrease, and pain is relieved [21, 22]. The 

increased expression of endothelial cell adhesion molecules, which is related to coagulopathy 

in COVID-19 patients [23], causes hypoxia and is expressed by increased D-dimer levels, 

which were also above normal levels in our patients. In brief, it can be said that patients with 

COVID-19 clinically present ischemic myalgia.  

CK, which is a mitochondrial protein, is thought to increase in cases of injury with the 

absence of cell death. However, pathologic confirmation was not demonstrated and 

additionally, electron microscopic examination of the ischemic area showed that cells were 

severely damaged and necrotic [24]. This can also explain why there was no relationship 

between myalgia and CK indicating muscle damage in our cases. Consequently, our results 
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show that muscle involvement in COVID-19 is mostly related to functional impairment rather 

than real tissue damage.   

Some patients, even those who appear only to have mild symptoms initially, also end up 

struggling with fatigue or muscle pain that lasts for weeks or months [25]. Fatigue was the 

most frequent finding among all symptoms in our cases. However, the disease activity was 

found to be significant only for physical fatigue rather than mental fatigue, and this made 

think us that there was relevance between fatigue and the pathogenesis of the SARS-CoV-2 

infection. Patients mostly experience muscle disfunction, which can result in direct physical 

fatigue.  

There are some possible causal relationships between SARS-CoV-2 and muscle wasting. 

First, increased proinflammatory cytokines in COVID-19 disease, especially elevated IL-6 

levels, can induce muscle atrophy by acting through the Jak/Stat3 pathway [26]. Also, 

observations from other researchers suggest that high levels of IL-6 are associated with the 

age-related decline in muscle function due to sarcopenia [27]. 

On reflection, the ubiquitin proteasome system (UPS) has been shown to play an important 

role in mediating muscle wasting. There is also a link between the coronavirus and myogenic 

proteins, and it has been shown that the ubiquitin proteasome system plays an important role 

in multiple steps of the CoV infection cycle [28]. We do not yet know what role SARS-CoV-

2 plays in the catabolic program in skeletal muscles that are highly relevant to its infectious 

pathway. The angiotensin-converting enzyme (ACE2) protein, which is the functional 

receptor for the virus, is also expressed in muscles and SARS-CoV-2 may infect other tissues 

aside from the lungs [29]. 

Handgrip strength (HGS) is considered to be a non-invasive, simple, objective and reliable 

method of assessing muscle function [30]. Handgrip strength measurement is also 

recommended to estimate the overall impairment in COVID-19 [31]. This method correlates 

closely with measurements of muscle strength from other muscle groups, including the lower 

limbs, and pulmonary function has been found to be associated with greater grip strength [31, 

32]. The average grip strength of men is higher than that of women [33].  

Normative data for HGS values have been studied in the literature and the expected normal 

values according to age range and gender are specified [16]. When compared with the current 

normative data, the average HGS values of the patients in our study in both genders and all 

age groups appeared below the specified normative values. This indicates that all patients 

develop dysfunction in muscles. The average HGS values of women decrease significantly 

with disease activity. Likewise, CRP and ferritin values, which are inflammatory markers, 
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were found to be related to lower grip strength in women. According to our findings, although 

there is a loss of muscle function in both sexes and all age groups, this loss of muscle function 

was more emphasized with the disease activity in women.  

Considering current clinical musculoskeletal symptoms of the disease and the possible 

relationship between the virus and muscle metabolism, a functional impairment in muscles 

can be expected in COVID-19 patients.  

Presumed limitations of this study include the need for a bigger sample to study the data in 

each age group in more detail. More studies with larger and more diverse samples are needed 

to support our results. 

 

CONCLUSION  

 

Aside from other multi-systemic symptoms, musculoskeletal symptoms are quite common in 

patients with COVID-19.  Patients have severe myalgia regardless of disease activity.  Muscle 

involvement in COVID-19 seems to be related to hypoxia leading to ischemic myalgia and 

physical fatigue. Although there is muscle weakness in all patients, the loss of muscle 

function is related to the disease activity, especially in women. Muscular involvement in 

corona disease is a triangle of myalgia, physical fatigue, and weakness. Low grip strength 

requires specific attention, and this should be considered in planning the rehabilitation 

strategies of COVID-19 patients.  
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Table I. Demographic and Clinical Characteristics of Patients With COVID-19 

in Terms of Disease Severity                                                                                
Freq. (%) or Mean (SD) 

 

Non-severe Severe Total 

(n= 103) (n= 47) (n= 150) 

Demographic Features No % No % No % P-Value 

Age, mean (SD), years 50.60 (15.31) 
 

58.81 (14.50) 
 

53.17 (15.49) 
  

Age, years 

  20 - 29 12 11.7 3 6.4 15 10 0,05* 

  30 - 39 10 9.7 3 6.4 13 9 

  40 - 49 24 23.3 5 10.6 29 19 

  50 - 59 31 30.1 12 25.5 43 29 

  60 - 69 13 12.6 14 29.8 27 18 

  70 and above 13 12.6 10 21.3 23 15 

Gender 

  Female 51 49.5 22 46.8 73 48.7 0.861 

  Male 52 50.5 25 53.2 77 51.3 

Comorbidities 

  Any 66 64.1 33 70.2 99 66.0 0.462 

  Hypertension 35 34.0 16 34.0 51 34.0 0.994 

  Diabetes 25 24.3 10 21.3 35 23.3 0.687 

  Cardiovascular Disease 25 24.3 16 34.0 41 27.3 0.213 

  Cerebrovascular Disease 1 1.0 3 6.4 4 2.7 0.091 

  Malignancy 6 5.8 6 12.8 12 8.0 0.194 
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  Chronic Renal Disease 1 1.0 5 10.6 6 4.0 0.012* 

  Thyroid Disease 7 6.8 2 4.3 9 6.0 0.720 

  Rheumatoid Arthritis 0 0.0 2 4.3 2 1.3 0.097 

  Spondyloarthropathy 1 1.0 0 0.0 1 0.7 1.000 

  Other 14 13.6 7 14.9 21 14.0 0.831 

Typical Symptoms 

  Fever 53 51.5 31 66.0 84 56.0 0.097 

  Cough 62 60.2 31 66.0 93 62.0 0.500 

  Loss of Appetite 66 64.1 34 72.3 100 66.7 0.319 

  Diarrhea 38 36.9 20 42.6 58 38.7 0.509 

  Sore Throat 44 42.7 10 21.3 54 36.0 0.011* 

  Dyspnea 44 42.7 28 59.6 72 48.0 0.055 

Musculoskeletal Symptoms 

Fatigue 89 86.4 44 93.6 133 85.3 0.196 

Myalgia 74 71.8 28 59.6 102 68.0 0.135 

Arthralgia 51 49.5 14 29.8 65 43.3 0.024* 

Backpain  23 22.3 10 21.3 33 22.0 0.885 

 

Table II. Laboratory  Findings of Patients with COVID-19 in terms of Severity 
 

Median (Range) or Freq. (%) 
 

Non-severe (n= 103) Severe (n= 47) Total (n= 150) 

Lab Findings No % No % No % P-Value 

WBC (count/mcL) 5000 (2900 - 18000) 
 

3900 (1300 - 18500) 
 

4550 (1300 - 18500) 
 

<0.001* 

Lymhocyte (count/mcL) 1300 (100 - 6100) 
 

800 (300 - 2000) 
 

1200 (100 - 6100) 
 

<0.001* 

  (low < 1100), freq. 21 20.4 32 68.1 53 35.3 <0.001* 

Neutrophil (count/mcL) 2600 (900 - 15500) 
 

2500 (100 - 18000) 
 

2500 (100 - 18000) 
 

0.303 

Platelet (count/mcL) 188000 (85 - 651000) 
 

148000 (10500 - 484000) 
 

182800 (185 - 651000) 
 

<0.001* 

Urea (mg/dL) 31 (13 - 113) 
 

42 (7 - 227) 
 

34 (7 - 227) 
 

<0.001* 

Creatinine (mg/dL) 0.91 (0.54 – 8.44) 
 

1.09 (0.25 – 13.29) 
 

0.965 (0.25 – 13.29) 
 

0.014* 

AST (IU/L) 26.6 (10.0 – 647.0) 
 

32.0 (13.0 – 239.0) 
 

28.050 (10.0 – 647.0) 
 

0.029* 

ALT (U/L) 24.7 (2.9 – 414.0) 
 

30.0 (6.3 – 295.0) 
 

27.0 (2.9 – 414.0) 
 

0.478 

CRP (mg/L) 21.76 (0.26 – 988.0) 
 

82.00 (1.11 – 395.00) 
 

33.35 (0.26 – 988.00) 
 

<0.001* 

  (high ≥ 5), freq. 79 76.7 44 93.6 123 82.0 0.012* 

LDH (IU/L) 254 (70 - 793) 
 

417 (186 - 929) 
 

287 (70 - 929) 
 

<0.001* 

  (high ≥ 250), freq. 53 51.5 39 83.0 92 61.3 <0.001* 

CK (IU/L) 103 (11 - 1080) 
 

111 (24 - 2181) 
 

106 (11 - 2181) 
 

0.921 

  (high ≥ 170), freq. 25 24.3 13 27.7 38 25.3 0.658 
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CK-MB (U/L) 24.0 (0.1 – 160.0) 
 

33.8 (14.0 – 102.0) 
 

26.25 (0.1 – 160.0) 
 

0.002* 

  (high ≥ 25), freq. 48 46.6 32 68.1 80 53.3 0.014* 

D-DIMER (mg/L) 0.61 (0.06 – 77.68) 
 

1.69 (0.27 – 59.65) 
 

0.85 (0.06 – 77.68) 
 

<0.001* 

  (high ≥ 0.50), freq. 64 62.1 43 91.5 107 71.3 <0.001* 

Ferritin (ng/ml) 180.40 (1.29 – 1671.0) 
 

607.00 (3.18 - 3216) 
 

266.00 (1.29 - 3216) 
 

<0.001* 

  (high ≥ 400), freq. 25 24.3 31 66.0 56 37.3 <0.001* 

Troponin T (ng/ml) 0.006 (0.000 – 0.127) 
 

0.015 (0.000 – 1.060) 
 

0.007 (0.000 – 1.060) 
 

<0.001* 

  (high ≥ 0,014), freq. 21 20.4 25 53.2 46 30.7 <0.001* 

Procalcitonin (ng/ml) 0.061 (0.000 – 38.790) 
 

0,146 (0.033 – 58.50) 
 

0.0705 (0.000 – 58.500) 
 

<0.001* 

  (high ≥ 0,500), freq. 7 6.8 9 19.1 16 10.7 0.023* 

Calcium (mg/dL) 8.9 (7.8 – 9.9) 
 

8.6 (0.9 – 10.5) 
 

8.8 (0.9 – 10.5) 
 

<0.001* 

 

 

 

 

 

 

 

Table III. Localization of Musculoskeletal Pain  
Total (N= 150) 

  No % 

Myalgia Localization 
  

  Widespread pain 62 41.3 

  Focal  muscle pain 20 13.3 

Backpain 33 22.0  

Arthralgia Localization 
  

  Wrist 25 16.7 

  Elbow 10 6.7 

  Shoulder 6 4.0 

  Hip 4 2.7 

  Knee 23 15.3 

  Ankle 24 16.0 

 

 

Table IV. Evaluation of Fatigue with Chalder Fatigue Scale and VAS-F † 
 

Freq. (%) 
 

 
Non-severe Severe Total 
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(n= 103) (n= 47) (n= 150) 

 

Characteristic No % No % No % P-

Value 

Chalder Fatigue Scale (Bimodal) 

Non-Fatigue 24 23.3 6 12.8 30 20.0 0.135 

Fatigue 79 76.7 41 87.2 120 80.0  

Mean (Confidence Interval) or Median (Range) 

Physical Fatigue VAS, 

median 

7 (1 - 10) 
 

8 (3 - 10) 
 

8 (1- 10) 
 

0.075 

Phys. Fatigue VAS, mean 

(bootstrap CI) 

6.94 (6.43 

- 7.41) 

 
7.70 (7.09 

- 8.26) 

 
7.20 (6.76 

- 7.59) 

 
0.048* 

        

Mental Fatigue VAS, 

median 

6 (0 - 10) 
 

7.5 (0 - 

10) 

 
7 (0 - 10) 

 
0.318 

Ment. Fatigue VAS, 

mean (bootstrap CI) 

5.64 (4.89 

- 6.34) 

 
6.41 (5.41 

- 7.35) 

 
5.89 (5.27 

- 6.55) 

 
0.215 

 † VAS-F: Visual Analog Scale to Evaluate, Fatigue Severity 

 

 

 

 

Table V. Grip Strength Right - Left Hand by Age and Gender 
 

Women Men 

Mean ± SD Mean ± SD 

Age Right Left BMI Right Left BMI 

20 - 

29 

24.94 ± 

5.77 

25.94 ±5.65 22.2 ± 

4.10 

42.33 ± 

12.07 

42.98 ± 9.74 23 ± 3.30 

30 - 

39 

22.23 ± 

6.02 

21.75 ± 5.91 27.4 ± 

2.60 

41.57 ± 

21.83 

41.04 ± 

21.31 

24.6 ± 

4.70 

40 - 

49 

25.56 ± 

9.37 

22.87 ± 

11.19 

30.6 ± 

7.10 

38.93 ± 

10.24 

39.73 ± 

10.55 

28.9 ± 

3.90 

50 - 

59 

21.14 ± 

8.03 

19.92 ± 6.46 30.9 ± 

5.50 

41.5 ± 10.13 39.94 ± 

10.42 

30.1 ± 

4.20 

60 - 

69 

20.42 ±5.84 21.25 ± 5.84 29.8 ± 

6.30 

34.41 ± 

10.17 

33.16 ± 

10.16 

29.7 ± 

4.90 

70 + 16.71 ± 

5.57 

15.56 ± 5.34 29.7 ± 

5.80 

24.21 ± 

13.12 

22.21 ± 

10.80 

25.5 ± 

4.50 
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Table VI. Grip Strength in Dominant Hand by Gender and Disease Severity 
 

Confidence Interval (Bootstrap) 

Gender Disease Severity N Mean Lower Upper Sig. 

Female Non-severe 51 23.37 21.45 25.48 0.010

* 
 

Severe 22 18.26 15.19 21.68  
Total 73 21.83 20.06 23.85 

 

Male Non-severe 52 37.67 33.42 41.39 0.492  
Severe 25 35.40 29.56 40.89  
Total 77 36.93 34.06 39.85 
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Table VII. Laboratory Findings vs Musculoskeletal Symptoms 
 

Mean (Bootstrap CI) or Freq. (%) 

Myalgia NO (n= 48) Myalgia YES (n=102) Total (n= 150) 
 

Arthralgia NO 

(n=85) 

Arthralgia YES 

(n=65) 

Total (n= 150) 
 

Fatigue NO (n= 17) Fatigue YES 

(n=133) 

Total (n= 150) 
 

Lab Findings Value % Value % Value % P-

Value 

Value % Value % Value % P-

Value 

Value % Value % Value % P-

Value 

LDH (IU/L) 354  (310 - 

395) 

 
323 (293 - 

360) 

 
333 (307 - 

358) 

 
0.287 347 (315 

- 386) 

 
315 (280 - 

353) 

 
333 (307 - 

358) 

 
0.245 286 (255 

- 318) 

 
339 (311 - 

371) 

 
333 (307 - 

358) 

 
0.030* 

  (high ≥ 250). 
freq. 

35 72.9 57 55.9 92 61.3 0.045* 54 63.5 38 58.5 92 61.3 0.528 13 76.5 79 59.4 92 61.3 0.173 

CK (IU/L) 194 (127 - 293) 
 

171 (139 - 
210) 

 
178 (145 - 
216) 

 
0.658 186 (136 

- 244) 

 
168 (127 - 
219) 

 
178 (145 - 
216) 

 
0.649 144 (104 

- 192) 

 
183 (144 - 
227) 

 
178 (145 - 
216) 

 
0.235 

  (high ≥ 170). 

freq. 

14 29.2 24 23.5 38 25.3 0.459 22 25.9 16 24.6 38 25.3 0.860 5 29.4 33 24.8 38 25.3 0.768 

Troponin T 
(ng/ml) 

0.044 (0.017 – 
0.092) 

 
0.015 (0.009 
– 0.024) 

 
0.024 
(0.014 – 

0.040) 

 
0.381 0.033 

(0.017 - 

0.056) 

 
0.014 
(0.006 - 

0.028) 

 
0.024 
(0.014 - 

0.040) 

 
0.341 0.018 

(0.011 - 

0.026) 

 
0.025 
(0.013 - 

0.043) 

 
0.024 
(0.014 - 

0.040) 

 
0.467 

  (high ≥ 0.014). 

freq. 

24 50.0 22 21.6 46 30.7 <0.001* 39 45.9 7 10.8 46 30.7 <0.001* 8 47.1 38 28.6 46 30.7 0.120 

Lymphocyte 
(count/mcL) 

1377 (1133 - 
1640) 

 
1274 (1157 - 
1400) 

 
1307 
(1200 - 
1418) 

 
0.532 1305 

(1143 - 
1499) 

 
1309 
(1143 - 
1486) 

 
1307 (1200 
- 1418) 

 
0.963 1488 

(1150 - 
1882) 

 
1283 
(1154 - 
1424) 

 
1307 (1200 
- 1418) 

 
0.296 

  (low < 1100). 

freq. 

20 41.7 33 32.4 53 35.3 0.266 33 38.8 20 30.8 53 35.3 0.306 5 29.4 48 36.1 53 35.3 0.588 

CRP (mg/L) 59.38 (41.58 – 
79.90) 

 
75.48 (55.42 
– 100.57) 

 
70.33 
(55.96 – 
86.92) 

 
0.306 62.46 

(50.04 - 
75.77) 

 
80.61 
(52.24 - 
118.09) 

 
70.33 
(55.96 - 
86.92) 

 
0.702 37.76 

(22.21 - 
56.82) 

 
74.49 
(58.50 - 
91.70) 

 
70.33 
(55.96 - 
86.92) 

 
0.027* 

  (high ≥ 5). freq. 41 85.4 82 80.4 123 82.0 0.455 71 83.5 52 80.0 123 82.0 0.577 15 88.2 108 81.2 123 82.0 0.739 

Ferritin (ng/ml) 588.56 (412.65 
– 800.27) 

 
390.42 
(309.98 – 
480.57) 

 
453.83 
(377.75 – 
550.41) 

 
0.062 512.49 

(406.14 - 
629.01) 

 
377.11 
(264.60 - 
505.71) 

 
453.83 
(377.75 - 
550.41) 

 
0.109 342.83 

(220.82 - 
493.92) 

 
468.01 
(384.16 - 
554.97) 

 
453.83 
(377.75 - 
550.41) 

 
0.154 

  (high ≥ 400). 
freq. 

21 43.8 35 34.3 56 37.3 0.265 37 43.5 19 29.2 56 37.3 0.073 5 29.4 51 38.3 56 37.3 0.473 

Procalcitonin 
(ng/ml) 

1.581 (0.159 - 
3.392) 

 
1.326 (0.255 
- 2.684) 

 
1.407 
(0.452 - 
2.551) 

 
0.851 2.139 

(0.471 - 
4.324) 

 
0.450 
(0.118 - 
0.964) 

 
1.407 
(0.452 - 
2.551) 

 
0.146 0.095 

(0.068 - 
0.121) 

 
1.575 
(0.469 - 
3.010) 

 
1.407 
(0.452 - 
2.551) 

 
0.856 

  (high ≥ 0.500). 
freq. 

4 8.3 12 11.8 16 10.7 0.525 10 11.8 6 9.2 16 10.7 0.618 0 0.0 16 12.0 16 10.7 0.218 

D-DIMER 
(mg/L) 

2.47 (1.32 - 
3.92) 

 
3.19 (1.63 - 
5.25) 

 
2.96 (1.86 
- 4.23) 

 
0.559 2.74 

(1.62 - 
4.10) 

 
3.23 (1.62 
- 5.35) 

 
2.96 (1.86 - 
4.23) 

 
0.771 0.92 

(0.59 - 
1.30) 

 
3.22 (1.93 
- 4.65) 

 
2.96 (1.86 
- 4.23) 

 
0.086 

  (high ≥ 0.50). 
freq. 

31 64.6 76 74.5 107 71.3 0.210 57 67.1 50 76.9 107 71.3 0.186 9 52.9 98 73.7 107 71.3 0.090 

 

 

 

COPYRIGHT© EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 



 

 

Table VIII. Laboratory Findings vs Gender and Age Related HGST – Analysis by Gender  
Female Male  
Normal (n:30) Lower (n:43) 

 
Normal (n:38) Lower (n:39) 

 

  
Confidence 

Interval 

(Bootstrap) 

 
Confidence 

Interval 

(Bootstrap) 

  
Confidence 

Interval 

(Bootstrap) 

 
Confidence 

Interval 

(Bootstrap) 

 

Lab 

Findings 

Mean Min Max Mean Min Max Sig. Mean Min Max Mean Min Max Sig. 

LDH 288.97 252.57 326.8 361.49 318.53 408.34 0.027* 332.18 290.04 386.15 335.26 273.24 409.33 0.951 

CK 192.20 108.10 344.84 109.19 78.91 145.17 0.419 202.03 141.90 275.90 220.90 155.06 301.56 0.737 

Troponin T 0.007 0.005 0.010 0.040 0.012 0.090 0.388 0.012 0.008 0.018 0.032 0.017 0.053 0.224 

Lymphocyte 1640.00 1381.72 1884.82 1097.67 939.91 1291.03 0.003* 1281.58 1059.47 1575.11 1305.13 1100.17 1512.57 0.900 

CRP 36.00 17.07 63.15 74.08 52.39 96.18 0.020* 97.44 58.44 148.13 66.18 43.93 94.39 0.323 

Ferritin 184.97 101.19 303.72 399.49 258.39 571.07 0.042* 574.54 425.53 758.27 602.93 431.57 811.61 0.839 

Procalcitonin 0.212 0.066 0.459 2.536 0.201 5.925 0.215 0.124 0.088 0.165 2.333 0.192 5.158 0.227 

D-Dimer 3.81 0.99 8.72 2.65 1.76 3.62 0.628 1.66 0.78 3.18 3.89 1.46 7.45 0.286 
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