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Fig. 1. Flow diagram of the study.
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treatment, 0=placebo) and numerical variables were 

analyzed by two-sample t-test, while the associations with 
2 (chi-squared) test.

Generalized estimating equation (GEE) models 

for repeated measures were employed to ascertain the 

differences in outcomes among individuals across time 

and treatments. For the outcomes of VAS and minutes 

per daily physiotherapy session, measured for each 

time was hospitalization days, and the treatment (i.e. 

experimental treatment or placebo, with placebo as 

reference) and their interaction terms were ‘‘focus’’ 

predictors. In addition, the model on the VAS was adjusted 

for the whole hospitalization period (in terms of total of 

the days) and the minutes per daily physiotherapy session, 

whereas the model on the minutes per daily physiotherapy 

session was adjusted for the hospitalization period and 

the VAS measured the day before (i.e., in the afternoon 

or evening of the day before, after the physiotherapy 

sessions). For the other outcomes, we used a GEE model 

where the time – considered as a categorical two-level, 

three-level or four-level factor, based on the number of 

time points such as baseline (t0) (as reference), at 15 days 

(t1), at one month (t2), at 45 days or at discharge (t3) – 

the treatment (i.e. experimental treatment or placebo, with 

cysteine, 125 mg methionine, 75 mg tryptophan) twice a 

day, every day, for four weeks. A dietitian checked every 

day to make sure that every patient complied with the 

supplementation therapy and took the supplement.

In our clinical practice, we adopt the recommendations 

for essential amino acids by WHO. On this basis,  after 

considering combined requirements for male and female 

(mg/Kg BW/d) , the supplemented mixture in the study, 

relative to the recommended daily amounts, provided 

leucine + 75.7%; valine -18%; isoleucine  + 35.7%; lysine 

- 27%; threonine + 25.7%; phenylalanine  +241.5%. 

The control group was administered a placebo 

consisting in an isocaloric amount of maltodextrin, with 

product, as used in previous studies. As with the case 

group, a dietitian checked every day to make sure that that 

every patient took the supplement and complied with the 

supplementation therapy.

Statistical analysis

Descriptive statistics were expressed as mean (± 

standard deviation) for numerical variables and the 

frequencies were computed for the categorical variables. 

Attrition was addressed through complete cases. Baseline 

associations between treatment (1= experimental 
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(n=21) 
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(n=21) 

At 
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 At 

discharge 

 
          

   
15 days 1 month 

45 days or  

at discharge 
n Baseline 15 days 1 month 

45 days or  

at discharge 

   
NA     NA   

   
NA     NA   

 At 
discharge 

 
NA   19  NA   

VAS (units)   
NA   19  NA   

 

  
NA NA    NA NA  

physioterapy 

session 

 

  

 NA NA 21   NA NA 

 

  
 NA NA 21   NA NA 

   
 NA NA 21   NA NA 

 n  
 NA NA 21   NA NA 

at discharge n  
NA   19  NA   

at discharge   
NA   19  NA   

   
 NA  12   NA  

   
 NA  12   NA  
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 NA NA  11  NA NA  

Calf 

 

  

NA NA   
 22.29 ± 

 
NA NA   

Tinetti (units)   
NA NA  11  NA NA  

   
NA NA    NA NA  

(units) 
  

NA NA  11  NA NA  

(units) 

  
NA NA  11  NA NA   

activity (units) 
  

NA 
 

NA   NA 
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NA 

MNA (units)   
NA  NA   NA NA 

  

Phase Angle 
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NA 
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NA 

RSMM 
 

 
2.11 NA 

 
NA  

 
NA 

 
NA 

   
 

NA  NA   11.2 NA   NA 

(kg) 

 

 NA 
 

NA 21  NA  NA 

(n.b. values are expressed as means ± standard deviations). ET group: experimental treatment group; n: sample size; VAS: Visual 

Table I. Primary and secondary outcomes across time of treatment

(n.b. values are expressed as means ± standard deviations). ET group: experimental treatment group; n: sample 

size; VAS: Visual Analogue Scale; BMI: Body Mass Index; SF: Short form; PHS: Physical health status; MHS: 

Mental health status. GDS: Geriatric Depression Scale; MNA: Mini Nutritional Assessment; BCMI: Body Cell 

Mass Index; RSMM: Relative Skeletal Muscle Mass; HOMA: homeostasis model assessment; CRP: C-reactive 

protein. Values are expressed as means ± standard deviations; NA: Not Available.
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the overall linear decrease. 

per daily physiotherapy session 
Outcome 

   

TR) 

  
( T) 

 

 

TxTR) 

VAS 

(primary outcome) 
TR = 0.586 

P=0.005 

95%CI= 0.180; 0.993 

T = -0.099 

P<0.001 

95%CI= -0.109; -0.088 

TxTR = -0.058 

P<0.001 

95%CI= -0.076; -0.040 

    

Minutes 

per daily physiotherapy 

session 

TR = 24.18 

P<0.001 

95%CI= 21.922; 26.452 

T = 0.263 

P<0.001 

95%CI= 0.188; 0.339 

TxTR = -1.285 

P<0.001 

95%CI= -1.382; -1.189 

Minutes 

per daily physiotherapy 

session (only for the 

first fifteen days) 

TR = 5.463 

P<0.001 

95%CI= 2.424; 8.502 

T = -0.384 

P=0.002 

95%CI= -0.626; -0.143 

TxTR = 1.193 

P<0.001 

95%CI= 0.876; 1.509 

Minutes 

per daily physiotherapy 
session 

 

TR = 3.060 

P<0.001 

95%CI= 1.751; 3.667 

T = 0.311 

P<0.001 

95%CI= 0.237; 0.384 

TxTR = -1.285 

P<0.001 

95%CI= -1.379; -1.189 

T
2
 = -0.011 

P<0.001 

95%CI= -0.015; -0.007 

T
2

xTR = -0.028 

P<0.001 

95%CI= -0.036; -0.020 

MD: Mean difference; : average variation of the outcome. In bold the statistically significant 

Table II. Results of the Generalized Estimating Equation models on VAS and minutes per daily physiotherapy session

MD: Mean difference; : average variation of the outcome. In bold

2: quadratic centered time predictor.
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