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WHICH PATIENTS SURGICALLY TREATED FOR UROLITHIASIS 
NEED NUTRITIONAL CARE?    

V. Aparecida Leandro-Merhi1,2, J.L. Braga de Aquino1,3, R. Marmiroli4, L. Oliveira Reis1,3

Introduction 

Nutritional risk and malnutrition have been associated 
with longer hospital stays regardless of nutritional 
assessment instrument (1-3). An association between 
malnutrition and high hospital morbidity and mortality 
has also been found by a study that used the Nutritional 
Risk Screening (NRS) to investigate nutritional risk, 
reporting complications such as respiratory infection, 
fistula, and hyperglycemia, among others (4). 

Although the nutritional status of hospital patients 
is widely investigated, few Brazilian studies have 
investigated the nutritional status of urology patients. 
Cerantola et al, 2013 (5), prospectively investigated the 
nutritional risk and complications of hospitalized urology 
patients in Switzerland. The authors (5) demonstrated the 
importance of nutritional assessment, especially by the 
NRS, for accurately predicting postoperative morbidity in 
urology patients. Moreover, ESPEN recommends using 

the NRS, a validated instrument, in hospital patients (6, 
7). The NRS takes into account the patient’s metabolic 
stress, energy intake, age, and body weight. On the other 
hand, Filipovic et al, 2010 (8), found that the Subjective 
Global Assessment (SGA) is more sensitive for predictors 
of nutritional risk. 

The present study is justified by the interest of 
investigating the impact of nutritional status on urology 
patients. Hence, the study objective was to investigate the 
nutritional status of urology patients and then identify 
the risk factors associated with type of kidney stone. 

 
Sample and method

This cross-sectional study assessed the nutritional 
status and energy and nutrient intakes of surgery ward 
urology patients shortly after hospital admission. The 
sample included 175 adults stratified as: patients with 
kidney stones measuring from 2.0 to 4.0 cm (n=35) 
submitted to percutaneous nephrolithotripsy (PN); 
patients with kidney stones measuring from 0.6 to 1.0 
cm (n=37) submitted to endoscopic ureterolithotripsy 
(EU); and patients without kidney stones (n=103). The 
inclusion criteria were: having urologic disease, aged 
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Abstract: Introduction: The present study is justified by the interest of investigating the impact of nutritional status on urology 
patients. Objective: To investigate the nutritional status of urology patients and identify the risk factors associated with type 
of kidney stone. Method: This cross-sectional study assessed the nutritional status and energy and nutrient intakes of 175 
hospitalized adult urology patients stratified as follows: patients submitted to percutaneous nephrolithotripsy (PN), patients 
submitted to endoscopic ureterolithotripsy (EU), and patients without kidney stones. All study variables were investigated as 
possible predictors of urologic diseases. Multinomial logistic regression analysis and the proportional odds model identified the 
factors associated with kidney stones. The significance level was set at 5%. Results: Kidney stones were more common in females 
(p<0.0001), EU patients without nutritional risk according to the Nutritional Risk Screening (NRS) (p=0.0061), patients with normal 
triceps skinfold thickness (p=0.015), and younger patients (p=0.0001). Patients hospitalized for longer periods (p=0.0038) and older 
patients (p=0.0001) did not have kidney stones. In EU patients kidney stones were associated with being female (p<0.0001; OR: 
3.699; CI: 2.001; 6.838), having mid-upper arm muscle circumference between the 10th and 90th percentiles (p=0.0477; OR: 3.164; CI: 
1.012; 9.895), not being at nutritional risk according to the NRS (p=0.0308; OR: 3.265; IC: 1.116; 9.557), and being younger (p=0.0008; 
OR: 0.966; CI: 2.001; 6.838).  Conclusion: PN patients seem to need nutritional assessment and follow-up, while patients with kidney 
stones smaller than one centimeter do not seem to need routine nutritional assessment. 
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more than 20 years, and complete clinical diagnosis and 
nutritional status assessment data in the medical record. 
Patients with severe diseases in terminal stages, with 
edema or ascites, undergoing hemodialysis, or bedridden 
were excluded. The study was conducted at Hospital 
e Maternidade Celso Pierro of the Pontifical Catholic 
University of Campinas-SP-Brazil, after approval of the 

local Research Ethics Committee (nº 393.937). 
Urologic disease data (PN, EU, and patients without 

kidney stones), length of hospital stay, age, gender, 
energy intake in kilocalories (EI/kcal), protein intake, and 
sodium intake were collected and analyzed. Nutritional 
risk was determined by the NRS and nutritional status, 
by the SGA and the following anthropometric indicators: 

Table 1
Characteristics and comparisons of urology patients by treatment group

Variables PN N=35 EU N=37 No kidney stone N=103 P-value *

LOHS (days) 4.5 ± 3.4 (4.0) 3.2 ± 2.1 (2.5) 5.9 ± 6.9 (4.0) 0.0038 1 ª
X±SD (median)
Age (years) 51.3 ± 12.2 (50.0) 46.9 ± 13.8 (49.0) 58.2 ± 15.2 (59.0) 0.0001  1 b
X±SD  (median)
EI / kcal 1720.8 ± 501.5 (1779.9) 1726.9 ± 564.5  (1670.0) 1631.4 ± 617.7 (1611.0) 0.57 1
X±SD  (median)
PI (g/kg) 1.2 ± 0.4  (1.2) 1.2 ± 0.5  (1.2) 1.1 ± 0.5  (1.1) 0.50 ¹
X±SD  (median)
PI (%) 22.3 ± 7.0 (22.0) 21.5 ± 7.2 (20.3) 21.4 ± 9.4 (20.0) 0.51 ¹
X±SD  (median)
SI (mg)
X±SD  (median) 2782.9 ± 1829.1 (2499.9) 2822.1 ± 1987.2 (2520.0) 2761.2 ± 1489.7 (2857.8) 0.78 ¹
BMI (kg/m2) 26.9 ± 5.1 (27.1) 26.4 ± 5.4  (24.4) 27.2 ± 5.2  (26.8) 0.54 ¹
X±SD  (median)
MUAC ≤p10 7 (20.0%) 7 (18.9%) 16 (15.5%) 0.20 ²
MUAC ≥p90 7 (20.0%) 2 (5.4%) 24 (23.3%)
MUAC p10-p90 21 (60.0%) 28 (75.7%) 63 (61.2%)
TST ≤p10 5 (14.3%) 1 (2.7%) 6 (5.9%) 0.015 ³
TST ≥p90 11 (31.4%) 5 (13.5%) 37 (36.6%)
TST p10-p90 19 (54.3%) 31 (83.8%) 58 (57.4%)
MUAMC ≤p10 9 (25.7%) 9 (24.3%) 24 (23.8%) 0.35 ²
MUAMC ≥p90 2 (5.7%) 2 (5.4%) 16 (15.8%)
MUAMC p10-p90 24 (68.6%)                 26 (70.3%)                 61 (60.4%)
SGA
Well nourished 33 (94.3%) 36 (97.3%) 91 (88.3%) 0.25 ³
Malnourished 2 (5.7%) 1 (2.7%) 12 (11.7%)
NRS
No risk 31 (88.6%) 37 (100.0%) 84 (81.6%) 0.0061 ³
At risk 4 (11.4%) - 19 (18.4%)
Gender
Female 20 (57.1%) 20 (54.1%) 24 (23.3%) <0.0001 ²
Male 15 (42.9%) 17 (45.9%) 79 (76.7%)
PN = percutaneous nephrolithotripsy; EU = endoscopic ureterolithotripsy; LOHS = length of hospital stay; SD = standard deviation; EI = energy intake in kilocalories; PI 
= protein intake in grams / kg of current weight; SI = sodium intake; BMI = body mass index; MUAC = mid-upper arm circumference; TST = triceps skinfold thickness; 
MUAMC = mid-upper arm muscle circumference; SGA = Subjective Global Assessment; NRS = Nutritional Risk Screening. * ¹  Kruskal-Wallis test; ² Chi-square test;   
³ Fisher’s exact test.   (a) difference between EU and kidney stone-free patients;   (b) difference between EU and kidney stone-free patients; and between kidney-stone free 
patients and PN. 
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body mass index (BMI), mid-upper arm circumference 
(MUAC), triceps skinfold thickness (TST), and mid-upper 
arm muscle circumference (MUAMC). 

The NRS classified nutritional risk according to weight 
loss, BMI, reduced energy intake, and disease severity 
as recommended by the literature (6, 7) as follows: at 
risk when score ≥ 3 and without risk when score < 3. 
Nutritional status classification by the SGA followed the 
standardization of the method (9), taking into account 
weight loss, food intake, and clinical and physical 
signs of malnutrition. The SGA classified patients as 
nourished and malnourished, which included mildly 
and moderately malnourished patients. No patient in our 
sample was severely malnourished.

The anthropometric indicators of adults and older 
adults were classified as recommended by the World 
Health Organization (WHO, 1998) (10) and Lipschitz 
(1994) (11), respectively. The body composition indicators 
MUAC, TST, and MUAMC were classified according 
to the reference percentile distribution standards for 
adults and older adults (12-14). The present study 
used MUAC and MUAMC values equal to or below 
the tenth percentile (≤P10) as indicators of lean mass 
depletion; values between the tenth and ninetieth 
percentiles (P10-P90) indicated lean mass preservation; 
and values equal to or above the ninetieth percentile 
(≥P90) as above the reference standard for lean mass. 
TST equal to or below the tenth percentile (≤P10) 
indicated mass fat depletion; TST between the tenth 

and ninetieth percentiles (P10-P90) indicated fat mass 
preservation; and TST equal to or above the ninetieth 
percentile (≥P90) indicated excess fat mass (12-14).                                                                                                                                         
Energy, nutrient, protein, and sodium intake data were 
obtained from a habitual food intake assessment and 
calculated by the software NutWin® (15). 

All study variables were investigated as possible risk 
factors for kidney stones. 

Statistical analysis 

First the variables were analyzed descriptively using 
the chi-square test or Fisher’s exact test when necessary 
to compare proportions. The Kruskal-Wallis test or 
analysis of variance (ANOVA) with rank transformation 
compared the numerical measures of the three groups 
of patients, followed by the Tukey test to locate the 
differences.  All study variables were then investigated 
as possible predictors of urologic diseases. Univariate 
multinomial logistic regression analysis and proportional 
odds model identified the risk factors associated with the 
type of kidney stone. The significance level for all tests 
was set at 5% (16-18).

Results

The study investigated the clinical characteristics, 
nutritional status, and energy and nutrient intakes of 
175 urology patients divided into three groups: patients 

Table 2
Risk factors for type of kidney stone according to univariate multinomial logistic regression

Variable Reference P-value Odds ratio CI (95%)

Gender Female vs Male <0.0001 3.699 2.001; 6.838
Age 0.0008 0.966 (1.035) 0.946; 0.986 (1.014; 1.057)
MUAC ≤p10 0.6887 1.171 0.541; 2.537
MUAC ≥p90 0.1888 0.578 0.255; 1.309
TST ≤p10 0.0860 2.842 0.862; 9.367
TST p10-p90 0.1548 1.629 0.832; 3.189
MUAMC ≤p10 0.0843 2.958 0.864;10.132
MUAMC p10-p90 0.0477 3.164 1.012; 9.895
BMI 0.6383 0.985 0.924; 1.050
SGA Well-nourished vs malnourished 0.1102 2.814 0.791;10.016
NRS No risk vs at risk 0.0308 3.265 1.116; 9.557
Energy intake 0.3308 1.000 1.000; 1.001
Protein intake (g/kg of 
body weight)

0.5129 1.213 0.680; 2.165

Protein intake (%) 0.6227 1.009 0.975; 1.044
Sodium intake 0.8991 1.000 1.000; 1.000
MUAC = mid-upper arm circumference; TST = triceps skinfold thickness; MUAMC = mid-upper arm muscle circumference; BMI = body mass index; SGA = Subjective 
Global Assessment; NRS = Nutritional Risk Screening. 



183

with kidney stones measuring from 2.0 to 4.0 cm (n=35) 
submitted to percutaneous nephrolithotripsy (PN); 
patients with kidney stones measuring 0.6 to 1.0 cm 
(n=37) submitted to endoscopic ureterolithotripsy (EU); 
and patients without kidney stones (n=103).  

Table 1 shows the general description of the three 
groups of patients and compares them with regard to 
gender, age, length of hospital stay, nutritional status, 
energy intake, protein intake, and sodium intake. 

The results show that kidney stones were more 
common in younger (p=0.0001) EU (p=0.0061) females 
(p<0.0001) with normal TST (p=0.015) and without 
nutritional risk according to the NRS (Table 1). The 
nutritional status of the three groups according to the 
SGA did not differ. Patients without kidney stones were 
older (p=0.0001) and had longer hospital stays (p=0.0038). 

Univariate multinomial logistic regression analysis 
investigated the risk factors associated with type of 
kidney stone (Table 2). EU patients were 3.7 times more 
likely to be female (p<0.0001; OR: 3.699; CI: 2.001; 6.838); 
3.1 times more likely to have MUAMC between P10 and 
P90 (p=0.0477; OR: 3.164; CI: 1.012; 9.895); 3.2 times more 
likely not to be at nutritional risk by the NRS (p=0.0308; 
OR: 3.265; CI: 1.116; 9.557); and one time more likely to be 
younger (p=0.0008; OR: 0.966; CI: 2.001; 6.838) (Table 2). 
The other study variables, namely energy intake, protein 
intake, sodium intake, and nutritional status according to 
the SGA, BMI, MUAC, and TST, were not risk factors for 
kidney stones. 

Discussion

The present study investigated the nutritional status 
of urology patients because of this group’s interest in the 
nutritional status and energy and nutrient intakes of this 
type of population. 

Some (11.4%) PN patients were at nutritional risk 
according to the NRS. On the other hand, no EU patient 
presented nutritional risk. The European Society of 
Clinical Nutrition and Metabolism (ESPEN) recommends 
the use of the NRS to assess the nutritional status of 
hospitalized patients (6). The NRS has been validated 
in a controlled clinical trial (7). However, 5.7% of 
the PN patients were malnourished according to the 
SGA. Interestingly, the prevalence of malnutrition or 
nutritional risk was greater in patients without kidney 
stones. None of the patients of the three groups were 
malnourished according to BMI, even though BMI-
related malnutrition has been frequently found by other 
studies in hospitalized patients (19, 20). Additionally, 
the mean BMI of the three groups did not differ, and 
BMI was not considered a risk factor for kidney stones. 
This may be due to fact that the three groups were 
overweight according to their mean BMI, in excess of 26 
kg/m2. Del Valle et al, 2012 (21), investigated the BMI 
of patients with kidney stones and found that 58.7% 
were overweight or obese and that the proportion of 

overweight males was significantly higher. The authors 
concluded that the prevalence of hyperuricosuria and 
gouty diathesis increased significantly with BMI (21). 
However, urology patients at nutritional risk according 
to the NRS were at greater risk of postoperative 
complications (22). Karl et al, 2009 (23), prospectively 
studied urology patients and found that 16% were at 
nutritional risk according to the NRS and that older 
age, type of procedure, and malignant disease were 
determinants of nutritional risk. Using univariate and 
multivariate analysis, a recent study also found that 
urology patients at nutritional risk were more susceptible 
to postoperative complications (5). 

Contrary to the expected, this study did not find a 
relationship between kidney stones and energy, protein, 
and sodium intakes, that is, the three groups of patients 
did not differ significantly. Recently, Awasthi et al, 2013 
(24), assessed the family history of kidney stones and 
mineral intake of random patients with kidney stones 
and found that males’ sodium, calcium, magnesium, 
and phosphorus intakes exceeded the recommended 
amounts; patients older than 45 years also had higher 
sodium, calcium, and magnesium intakes. Regression 
analysis also found that calcium and phosphorus intakes 
were significantly higher in male patients with kidney 
stones (24). 

Sorensen et al, 2014 (25) reported that higher fruit, 
vegetable, and fiber intakes were associated with a lower 
incidence of kidney stones in postmenopausal women. 
The authors also found other protective effects regardless 
of the presence of known risk factors for kidney stones, 
but risk did not decrease in women with a history of 
kidney stones (25). 

Malnutrition according to preoperative weight loss, 
BMI, and serum albumin is a strong and independent 
predictor of mortality and survival in urology patients 26. 
Preoperative nutritional status is an important predictor 
of survival in urology patients (27).

The study strengths include the use of many 
nutritional status instruments and indicators to 
investigate the risk factors for kidney stones in 
hospitalized urology patients. This study of a 
Brazilian sample found that being female, younger, 
and at no nutritional risk according to the NRS, and 
having normal MUAMC were risk factors for 
kidney stones in urology patients. Other nutritional 
assessment studies of urology patients are necessary 
to determine whether nutritional risk, malnutrition, or 
even overweight or obesity can be risk factors for kidney 
stones in this group. 

Conclusion

In conclusion, patients submitted to percutaneous 
nephrolithotripsy seem to need nutritional assessment 
and follow-up, and patients with kidney stones smaller 
than one centimeter do not seem to need routine 
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nutritional approach. 
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