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ABSTRACT

Albuquerque Filho NJB, Araújo SM, Andrade JTC, Assis MG, Felipe TR, Pinto EF, Fagundes, RLMC, Mata N. Body Composition, Quality of Life, Lipid Profile, and Physical Fitness in Patients with Chronic Kidney Disease in Hemodialysis. JEPonline 2017;20(6):102-116. The purpose of this study was to evaluate the body composition, lipid profile, physical fitness, and quality of life in patients with chronic kidney disease in hemodialysis. Twenty-nine patients aged 41.50 ± 12.10 yrs at the final stage of chronic kidney disease took part in this research. Body mass, height, body mass index (BMI), abdominal circumference, body composition, lipid profile, strength, and quality of life were measured. Hypertension (48.28%) and type 2 diabetes mellitus (13.79%) were the main causes of the subjects’ chronic kidney disease. Significant differences were observed between the sexes in the tricipital skinfold thickness, total body water, fat-free mass, and lipid profile variables, with exception of HDL-C and fasting glucose. Significant associations of abdominal circumference with BMI and body fat, and BMI with body fat were observed. Moderate and significant association was observed between the emotional function and physical function and negative association between abdominal circumference and physical function. The complications caused by the disease and treatment adversely affected the various organ systems and the subjects’ quality of life and independence, which further increased the risk of morbimortality from cardiovascular diseases.
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INTRODUCTION

According to Brazilian Society of Nephrology, the estimated total number of kidney patients during July 2014 was 112,004. This number is equivalent to an increase of 20,000 patients in the last 4 yrs, given that there were 92,091 patients in 2010, which corresponded to 5% per year. The prevalence rate of dialysis treatment in 2014 was 552 patients per million population (39).

Chronic kidney disease (CKD) is an injury with progressive and irreversible loss of renal function. In its end stage, it is called chronic kidney failure (CKF), which occurs when the kidneys are no longer able to maintain the normal internal environment of the patient (37). It is associated with high morbidity and mortality, with arterial hypertension and diabetes mellitus being its main causes (2).

According to the National Kidney Foundation (14), CKD is classified in five stages and its severity is measured according to the degree of reduction of glomerular filtration rate (GFR). Stage 1 is characterized by a normal rate of filtration less than or equal to 90 mL·min-1. Stage 5 comprises a filtration rate between 15 and 29 mL·min-1, characterizing the condition for dialysis or transplantation. In the more advanced stage, the patient undergoes a substitutive treatment that can be peritoneal dialysis or hemodialysis (5). Both cause perceptible changes in almost every system of the body (nervous, cardiovascular, respiratory, musculoskeletal, immune, and endocrine). The patients’ quality of life is compromised due to limitations in functional capacity (8).

The treatment for nephropathy is usually hemodialysis (HD). This treatment, according to the Brazilian Society of Nephrology, aims at replacing renal functions, maintaining fluid balance, and eliminating toxins from the body. The treatment is painful, it occurs 3 times·wk-1 and each session lasts for about 4 hrs (36). Despite the attempt to extend the survival of patients, it is well known that the nephropathies submitted to HD present muscle weakness, anemia, heart disease, depression, arterial hypertension, metabolic and respiratory changes, among other disorders that lead to the progressive decrease in functionality and physical conditioning (7). In view of the above, the purpose of this study was to evaluate the body composition, quality of life, lipid profile, and physical fitness in patients with chronic kidney disease undergoing hemodialysis.

METHODS

Subjects

This is a cross-sectional study, with sampling performed, for convenience, in substitute renal therapy clinics located in the city of Natal, RN, Brazil. Patients were recruited from the Instituto do Bem Program. Twenty-one adult males and 8 females with a mean age of 41.50 ± 12.10 yrs diagnosed with Stage 5 chronic kidney failure (CKF) who were undergoing hemodialysis treatment enrolled in the study. Data collection took place during May and June of 2017. Inclusion criteria for sample composition were: (a) having Stage 5 chronic kidney disease, (b) over 18 yrs of age; and (c) signed the consent informed term. Patients who had amputation of limbs or refused to perform any evaluations were excluded. The present study received a favorable opinion from the Research Ethics Committee of the Potiguar University (UNP) under number 2,056,818, and it was in accordance to Resolution No. 466/12 of the National Health Council of the Ministry of Health.

Anthropometry

The anthropometric measures (Body mass, height, abdominal circumference, and triceps skinfold thickness) were collected at the Kinesis Laboratory located at Universidade Potiguar (UNP), Natal, RN, Brazil. The body mass (kg) was determined using a Balmak® electronic digital scale, model Classe III with an accuracy of 0.01 kg. For stature, a SANNY® (Personal Caprice Portable, Brazil) stadiometer with 0.1 cm precision was used. The Body Mass Index (BMI) was calculated by the ratio of body mass to the square of the height (kg·m-2). Abdominal circumference was measured by a SANNY® anthropometric scale with a precision of 0.1 cm on top of the umbilical scar. Triceps skinfold thickness was measured from the arm without arteriovenous fistula and midway between the acromion and the olecranon (17) with a Sanny® adipometer with a precision of 0.1 mm.

Body composition data (i.e., total body water, lean body mass, body fat, and basal energy expenditure) were measured using Sanny Tetrapolar Bioimpedance (Model 1010) according to the protocol proposed by Lohman (25). For measurements using bioimpedance, the subject remained lying on a non-conductive surface in the supine position with arms and legs abducted at 45° from the body. Immediately prior to electrode placement, the contact areas were cleaned with alcohol for electrode placement. An emitter electrode was placed near the metacarpal-phalangeal joint of the dorsal surface of the right hand and the other distal of the transverse arch of the upper surface of the right foot. A detector electrode was placed between the distal prominences of the radius and ulna of the right wrist, and the other between the medial and lateral malleoli of the right ankle according to the manufacturer's recommendations. Body fat was classified according to gender and age of reference values (26).

Quality of Life

The quality of life evaluation happened through interviews using the instrument Kidney Disease and Quality of Life - Short Form (KDQOL-SF). It is a self-reported measure that assesses the functioning and wellbeing of individuals with kidney disease and on dialysis in a quantitative way (21) and was previously translated, validated, and adapted (11). The questionnaire consisted of 80 items that were divided into 19 dimensions: (a) SF-36 (8 dimensions/36 items): physical functioning (10 items), role limitations caused by physical problems (4 items), role limitations caused by emotional problems (3 items), pain (2 items), general health perceptions (5 items), social functioning (2 items), emotional wellbeing (5 items), energy/fatigue (4 items), and an item about health status compared to 1 yr ago; and (b) kidney-disease-targeted items (11 dimensions/43 items): symptom/problem list (12 items), effects of kidney disease (8 items), burden of kidney disease (4 items), cognitive function (3 items), quality of social interaction (3 items), sexual function (2 items), sleep (4 items), social support (2 items), work status (2 items), overall health rating (1 item scored separately), patient satisfaction (1 item), and dialysis staff encouragement (2 items). The scores on each dimension range from 0 to 100 with the higher scores reflecting better HRQOL. The change in health (question 2) of the SF-36 and the 0-10 overall health rating items (question 22) were scored as single items (11). The numerical values present in the questionnaire were transformed into a scale of 0 to 100 points so that scores above 60 indicate a better quality of life, according to a previous study (19).

Biochemical and Clinical Markers

Blood samples (20 mL) were collected at ~7:00 a.m. after a 12-hr fast. Glucose, triglycerides, high density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), and total cholesterol were determined using the enzymatic colorimetric method in accordance with the manufacturers' specifications in automated equipment Roche (Hitachi 917 automated, Switzerland). Low density lipoprotein cholesterol was calculated using the Friedewald formula (16). Blood tests were performed at the Laboratory of Clinical and Toxicological Analysis (LCTA) of the Integrated Health Center (IHC) of the Universidade Potiguar (UnP), Natal, RN, Brazil.

Physical Fitness

The sit-to-stand test (STST) was used to measure the subjects’ lower extremity muscle strength as a function of the time that patients needed to stand up from a seated position and sit back down during 30 sec (35). Before starting the test, the subject performed 3 reps for familiarization with the task and, then, performed as many repetitions as possible for a period of 30 sec. Handgrip strength test was performed using the Camry digital hand dynamometer model: EH101, with a digital display, adjustable, and calibrated with a scale of 0 to 100 KGF to assess upper-extremity muscle strength. Subjects were evaluated standing with their elbow extended and arm slightly abducted according to the manufacturer's instructions. Prior to testing, the subjects were given the necessary guidelines and handled the equipment by performing some contractions until they became familiar with the equipment. 

In addition, the hand positioning was adjusted so that the interphalangeal joint close to the hand was adjusted under the bar in order to allow the grip to be held between the fingers and the tensile region with maximum comfort. After 5 min of rest, the test was performed in three trials for the arm that did not have the fistula. At each attempt the subject applied strength for 5 sec. The recovery interval between each attempt was 1 min. During the test it was recommended that the arm remained still, with only the flexion of the interphalangeal joints and phalangeal metacarpal. Verbal incentives were given to the subjects.
Statistical Analyses

Statistical analysis was performed using SPSS (Statistical Package for Social Sciences, 20.0 Inc. Chicago, IL, USA). The normality of the data was verified by the Shapiro-Wilk test. The chi-square test (X2) was used to verify differences in the distributions of categorical variables. For the anthropometric variables, body composition, lipid profile, and physical fitness, the test U, of Mann-Whitney, was used to verify differences between the distributions and were presented with median, minimum, and maximum values. Quality of life scores were presented as mean ± standard deviation. The Spearman correlation coefficient (ρ) was used to evaluate possible associations between the variables. An alpha level of P≤0.05 was used for statistical significance.

RESULTS

The sample consisted of 29 subjects, of whom 21 (72.41%) were males with a mean age of 41.50 ± 12.40 yrs old. Regarding nutritional status, 41.38% of the subjects were overweight (overweight, 31.03%, obesity class 1, 6.90% and obesity class 2, 3.45%), while eutrophy was observed in 48.28% of the subjects. The mean time of hemodialysis treatment was 4.40 ± 4.20 yrs. The prevalence of hypertension was high (48.28%), followed by type 2 diabetes mellitus (13.79%), lupus (10.34%), unknown cause (10.34%), and neoplasia (6.90%) (Table 1). The mean systolic and diastolic blood pressure at rest for both sexes was 142.20 ± 27.60 mmHg and 84.00 ± 15.70 mmHg, respectively. As for the resting heart rate, the mean value found for both sexes was 86.10 ± 13.40 beats·min-1. 

Table 1. Descriptive Data of the Subjects.

	Variables
	N (29)
	   %
	     IC 95%
	    X2

	Sex
	
	
	
	

	         Male
	21
	72.41
	55.20 – 89.70
	  5.828*

	         Female
	  8
	27.59
	10.30 – 44.80
	

	Nutritional Status
	
	
	
	

	         Low Weight
	  3
	10.34
	  1.94 – 20.70
	21.172**

	         Eutrophic
	14
	48.28
	31.00 – 65.50
	

	         Overweight
	  9
	31.03
	13.80 – 48.30
	

	         Obesty Grade I
	  2
	  6.90
	  0.56 – 17.20
	

	         Obesty Grade  II
	  1
	  3.45
	  0.00 – 10.30
	

	Coronary risk (AC)
	
	
	
	

	         Low Risk
	17
	58.62
	38.00 – 75.90
	  0.862

	         High Risk
	12
	41.38
	24.10 – 62.00
	

	Body fat
	
	
	
	

	         Normal
	13
	44.83
	27.60 – 61.10
	  0.310

	         High
	16
	55.17
	37.90 – 72.40
	

	Causes of Chronic Kidney Disease
	
	
	
	

	         Hypertension
	14
	48.28
	31.00 – 65.50
	36.379**

	         Type 2 Diabetes Mellitus
	  4
	13.79
	  3.40 – 27.60
	

	         Lupus
	  3
	10.34
	  1.94 – 20.70
	

	         Unknown Cause
	  3
	10.34
	  1.94 – 20.70
	

	         Cancer 
	  2
	  6.90
	  0.00 – 17.20
	

	         Others
	  3
	10.34
	  1.94 – 20.70
	

	Variables
	
	  Mean ± SD

	Age (yrs)
	
	  41.50 ±12.10

	Time on Hemodialysis (yrs)
	
	    4.40 ± 4.20

	Heart Rate (beats·min-1)
	
	  86.10 ± 13.40

	SBP (mmHg)
	
	142.20 ± 27.60

	DBP (mmHg)
	
	  84.00 ± 15.70

	Body Mass (kg)
	
	  64.70 ± 15.90

	Height (cm)
	
	161.40 ± 10.60

	BMI (kg·m-2)
	
	  24.60 ± 5.00

	Abdominal Circumference (cm)
	
	  87.60 ± 12.80

	Tricipital Skinfold Thickness  (mm)
	
	  12.30 ± 6.50


AC = Abdominal Circumference; SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; BMI = Body Mass Index. * P<0.05; ** P<0.01
The triceps skinfold thickness presented a distribution of mean values significally lower in the males, when compared to the females (8.60 mm vs. 20.00 mm, P = 0.008, respectively). Significant differences in distribution between men and women were also observed in total body water (39.20 kg vs. 26.65 kg, P = 0.001, respectively) and fat free mass (49.90 kg vs. 36.05 kg, P = 0.001, respectively). There were no significant differences in amount of body fat (Table 2).

Table 2. Anthropometry, Body Composition, Lipid Profile, and Physical Fitness of the Subjects.

	Variables
	Male (n=21)
Median [Min - Max]
	Female (n=8)
Median [Min - Max]

	
	
	

	Body Mass (kg)
	  64.80 [27.70 - 99.50]
	   57.60 [37.50 - 67.70]

	Height (cm)
	168.50 [135.50 - 177.00]
	150.50 [143.50 - 158.00]**

	BMI (kg·m-2)
	  24.20 [ 15.10 - 37.00]
	   25.75 [18.20 - 29.70]

	Abdominal Circumference (cm)
	88.00 [65.00 - 121.90]
	   88.55 [70.00 - 98.20]

	Tricipital Skinfold Thickness  (mm)
	    8.60 [2.20 - 25.10]
	   20.00 [10.60 - 24.30]**

	Total Body Water (kg)
	  39.20 [20.60 - 47.40]
	   26.65 [21.10 - 31.40]**

	Fat Free Mass (kg)
	  49.90 [26.40 - 78.60]
	   36.05 [30.30 - 41.00]**

	Body Fat (%)
	  27.20 [4.80 - 45.60]
	   37.70 [19.30 - 42.30]

	Fasting Glucose (mg·dL-1)
	92.00 [67.00 - 194.00]
	   97.50 [64.00 - 437.00]

	Triglycerides (mg·dL-1)
	121.00 [42.00 - 438.00]
	 212.50 [106.00 - 554.00]*

	HDL-C (mg·dL-1)
	  44.00 [28.90 - 98.00]
	   37.00 [26.00 - 72.00]

	LDL-C (mg·dL-1)
	83.80 [30.80 - 159.60]
	 161.50 [44.80 - 207.00]**

	Total Cholesterol (mg·dL-1)
	146.00 [107.00 - 248.00]
	238.50 [129.00 - 317.00]**

	Manual Prehension (kg)
	  39.00 [12.50 - 49.50]
	   18.00 [14.80 - 24.80]**

	Sit-to-Stand Test (30 sec)
	  28.00 [16.00 - 48.00]
	   29.00 [20.00 - 34.00]

	
	
	


Min = Minimum; Max = Maximum; BMI = Body Mass Index; HDL-C = High Density Lipoprotein Cholesterol; LDL-C = Low Density Lipoprotein Cholesterol. * P<0.05; ** P<0.01.

The median of fasting blood glucose levels found in the male subjects (92.00 mg·dL-1) and female subjects (97.50 mg·dL-1) were considered desirable for this group of patients. There were significant differences in serum distribution among men and women in triglycerides, LDL-C, and total cholesterol levels (212.50 mg·dL-1 vs. 121.00 mg·dL-1, P = 0.036, 83.80 mg·dL-1 vs. 161.50 mg·dL-1, P = 0.005, and 146.00 mg·dL-1 vs. 238.50 mg·dL-1, P = 0.006, respectively) (Table 2). 

Although there were no significant differences in physical fitness between the males and females during the sit-to-stand test, the handgrip strength was significantly higher in the males versus the females (39.00 kg vs. 18.00 kg, P = 0.001, respectively).

Regarding quality of life, the mean scores found in the dimensions of the professional role (24.14) and the physical function (40.52), which encompass the possible problems that the subjects (i.e., patients) may present in relation to work or daily activities due to their physical health presented the lowest scores, contributing negatively to the subjects' quality of life. The mean dimensions of the work status (45.28), role limitations - emotional (51.72), general health (56.72), and energy/fatigue (58.28) directly affected the quality of life of these patients as well (Table 3).

	
	
	
	
	

	Variable
	Mean
	±  SD 
	IC95%
	Classification

	Symptoms/Problems List
	79.76  
	±  12.90
	69.41 – 86.61
	Good QoL

	Effects of Kidney Disease 
	73.18
	±  15.46
	61.77 – 78.08
	Good QoL

	Work Status
	45.28
	±  22.95
	30.13 – 54.28
	  Low QoL

	Professional Role 
	24.14
	±  34.38
	15.61 – 53.13
	  Low QoL

	Cognitive Function 
	76.78
	±  25.55
	62.39 – 90.93
	Good QoL

	Quality of Social Interaction 
	76.32
	±  19.65
	62.72 – 88.10
	Good QoL

	Sexual Function
	93.75
	±  13.69
	  86.45 – 101.04
	Good QoL

	Sleep
	73.02
	±  15.96
	64.40 – 80.59
	Good QoL

	Social Support
	60.35
	±  43.05
	55.28 – 96.79
	Good QoL

	Dialysis Staff Encouragement
	83.62
	±  22.93
	71.56 – 98.74
	Good QoL

	Overall Health 
	65.52
	±  19.01
	52.29 – 72.70
	Good QoL

	Patient Satisfaction 
	70.10
	±  24.55
	47.07 – 73.72
	Good QoL

	Physical Functioning 
	64.14
	±  21.63
	55.65 – 77.47
	Good QoL

	Role Limitations - Physical 
	40.52
	±  35.62
	19.36 – 54.88
	  Low QoL

	Pain 
	67.33
	±  23.41
	47.85 – 72.14
	Good QoL

	General Health
	56.72
	±  20.97
	44.54 – 67.33
	  Low QoL

	Emotional Well-being
	72.00
	±  19.57
	59.83 – 81.16
	Good QoL

	Role Limitations - Emotional 
	51.72
	±  40.43
	24.58 – 62.89
	  Low QoL

	Social Function 
	76.72
	±  21.58
	58.28 – 83.89
	Good QoL

	Energy/Fatigue 
	58.28
	±  17.69
	46.62 – 67.75
	  Low QoL


Table 3. Quality of Life (KDQOL-SF36) of the Subjects.

The opposite was observed in the dimensions of physical functioning (64.14), overall health (65.52), social support (60.35), pain (67.33), sleep (73.02), emotional well-being (72.00), cognitive function (76.78), quality of social interaction (76.32), symptoms/problems list (79.76), dialysis staff encouragement (83.82), and sexual function (93.75) (Table 3).

Significant associations were found between abdominal circumference and BMI (ρ = 0.934, P<0.001, 95% CI = 0.860 - 0.969), abdominal circumference and body fat percentage (ρ = 0.792, P<0.001, 95% CI = 0.592 - 0.900), body fat percentage and BMI (ρ = 0.806, P<0.001, 95% CI = 0.616-0.907). Moderate and significant association was observed between role limitation – emotional and physical functioning (ρ = 0.620, P = 0.003, 95% CI = 0.317 - 0.808) and negative between abdominal circumference and physical functioning (ρ = -0.494, P = 0.034, 95% = -0.671 - -0.021) (Figure 1).
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Figure 1. Correlation Coefficient among the Anthropometric Variables, Body Composition, and Quality of Life. BMI = Body Mass Index; 95% CI = 95% Confidence Interval. * P<0.05; ** P<0.01.
DISCUSSION

The purpose of this study was to evaluate the quality of life, functional capacity, and biochemical markers of patients undergoing hemodialysis. Data from 29 male and female patients with a mean age of 41.50 yrs were analyzed. The mean time of hemodialysis treatment was 4.40 ± 4.20 yrs in accordance with other studies found in the literature, in which the treatment time was 3.8 yrs ± 2.88 and 47.4 ± 43.8 (3-191) months (5,29).

Chronic kidney disease (CKD) is an important consequence of overweight and obesity, which is strongly associated with the visceral adiposity accumulation, hypertension, and diabetes (20). This fact was confirmed by our study, in which the two main causes of CKD were arterial hypertension (48.28%) and type 2 diabetes mellitus (13.79%). 

It is important to emphasize that CKD is also caused by the reduction of estimated glomerular filtration rate (eGFR) and the increase of albuminuria without necessarily the patient having hypertension or diabetes. This assumption has been reinforced by the fact that about 50% of patients with reduced eGFR and elevated albuminuria do not necessarily have hypertension or diabetes, and that mortality from cardiovascular disease in these patients is similar in both conditions (15,27).

Patients who undergo hemodialysis have a high risk of being influenced by abnormalities in their personal nutritional status due uremic anorexia, dietary limitations, physical inactivity, chronic inflammation, comorbidities, and metabolic alterations (23). In addition, these patients also present a high rate of overweight and obesity that contributes even more to the increased risk of cardiovascular disease (41), which is a fact confirmed in our findings, in which the BMI (41.38%, overweight and obesity), abdominal circumference (41.38%) and body fat (55.17%) were elevated. 

In a study conducted in a Denmark hospital that evaluated nutritional status in 68 patients who received dialysis maintenance treatment, 42% of the patients presented obesity when assessed by the BMI, which was much higher than in the present study, in which 10.35% presented BMI ≥30.00 kg·m-2. However, when we observed the amount of fat, we noticed that the distribution of patients with this high variable was present in more than half of the subjects (74.00%, 95% CI 62.00 - 83.00; and 55.17% CI 95% 37.90 - 72.40, respectively) (24). 

Electrical bioimpedance is a device that has been used in hemodialysis clinics to help determine pre- and post-hemodialysis body parameters (6). The bioimpedance devices allow for an estimation of body composition (specifically, body fat, fat-free mass, and total body water), which is in agreement with reports that have shown bioimpedance measurements are highly reproducible (9,10) and demonstrate a strong correlation with dual energy x-ray absorptiometry (DEXA) in patients undergoing hemodialysis (18).

The two most frequent complications in hemodialysis patients are refractory hypertension, which is caused by the accumulation of sodium and water, and dialysis hypotension due to fluid withdrawal as a result of ultrafiltration during hemodialysis (1). It is important to emphasize that processing of these fluids is essential for the control of blood pressure during the dialysis session. This minimizes the risk of possible cardiovascular events, especially myocardial infarction (42).


A study carried out with 12 patients evaluated the reduction of body water before and after dialysis, and showed that hypovolemia caused by the treatment was associated with better blood pressure control and a decrease in left ventricular end systolic diameter even without significant variation in the amount of water (4). In the present study, total body water was significantly higher in men (39.20 kg vs. 26.65 kg, P<0.001). This is due to the fact that total body water is one of the components of fat free mass, which was also higher in men (49.90 kg vs. 36.05 kg, P<0.001) (31).


Regarding body fat, women presented a distribution of higher, but non-significant values (37.70% vs. 27.20%, P = 0.053). Although not significant or associative, the amount of high fat may have influenced the high serum concentrations of lipid profile variables, such as triglycerides, LDL-C, and total cholesterol in the female subjects. Markaki and collegues (28) verified the association of adiposity, adipokines, inflammation, and lipid profile of 47 patients on hemodialysis was significantly linked to lipid profile and body fat, thus reinforcing the behavioral interventions in these patients to reduce the risk of morbidity and mortality by cardiovascular events.

Otherwise, the patients' health ends up being affected, as indicated in this study in which the general health dimension was below the established cut-off point (56,72). The way the patient perceived his/her health condition was compromised. This result is consistent with other studies that used the SF-36 questionnaire to assess the patients’ quality of life while relatively low scores for general health can be observed (19).

Regarding the effects of work status (45.28), role limitation – emotional (51.72) and energy/fatigue (58.28), it is clear that the impact of the disease on the life of the patients was very strong. A study of 125 people with renal failure undergoing treatment at an hemodialysis unit in São José do Rio Preto, SP, Brazil with the purpose to evaluate patients’ QOL also presented negative results in relation to the energy/fatigue dimension (48.70). This result reflects the feeling of fatigue and exhaustion that are caused by conventional treatment.

In the present study, physical functioning was associated with the dimension of emotional well-being. This fact is a major concern since it significantly changes the daily life of the patients. Their lifestyle is radically changed, thus contributing to the reduction of quality of life (19).

Restrictions on food, water, changes in working hours, inability to maintain family functions and occupations, frequency at the hemodialysis unit and changes in social life are agents that are responsible for compromising the patients' quality of life. Collectively, the effect is an increase in emotional instability that negatively influences their quality of life (33).

This fact may be related to the patients’ dependence on the hemodialysis machine, which prevents them from having a steady job since the patients are forced to comply to a repetitive ritual of long duration (30). Regarding the low score found for physical function, it is linked to the set of alterations that happen in the body due to uremic syndrome, which limits the daily life of these patients and compromises their quality of life (3). Although hemodialysis causes some changes in some dimensions of the patients' lives, it cannot be seen only as a negative factor since other dimensions presented scores above 60 that influence positively the quality of life of these patients.

The dimensions of physical functioning (64.14), overall health (65.52), social support (60.35), pain (67.33), sleep (73.02), emotional well-being (72.00), cognitive function (76.78), patient satisfaction (70.10), effects of kidney disease (73.18), quality of social interaction (76.32), symptoms/problems list (79.76), dialysis staff encouragement (83.82), and sexual function (93.75) presented positive scores. Chronic kidney disease directly interferes with functional capacity, independence, and the patients' quality of life (12). Patients with CKD undergoing hemodialysis present distinct alterations in several organic systems (of which among them is the musculoskeletal system) (13).

The handgrip strength measurement is a simple method of evaluating the muscular function of patients undergoing hemodialysis. In the present study, a frequency of patients was observed with reduced handgrip strength (44.80%). This is a concern in that it may compromise functionality, alter functional capacity and muscle strength, and limit daily life activities and, therefore, compromise quality of life (12,34).

Reduced muscle strength is associated with changes in the energy supply of muscle cells. Changes in the metabolic system with respect to adenosine triphosphate (ATP) production decrease basal muscle metabolic capacity by ~40% in patients with CKD (13). Thus, the ability to capture, transport, and use O2 may be impaired (8).

The sit-to-stand test also showed reduced values in both sexes (males, 28.00 vs. females, 29.00). The reduction of functional capacity is a multifactorial cause that encompasses problems of the various organic systems and, in particular, the muscular system is one of the most affected (40). Hence, the loss of muscle mass is the most significant predictor of mortality in patients in hemodialysis. The muscles become atrophied and, as a consequence, a generalized weakness due to the loss of strength, which is 30 to 40% lower than in normal individuals (32).

The prognosis of people with end-stage CKD is poor and physical inactivity increases mortality by increasing inflammation, visceral fat accumulation, and serum lipids (38). A recent systematic review examined the effects of physical exercise on functional and clinical parameters of the CKD patient. The authors reported that physical exercise is associated with favorable effects on a number of health-related outcomes in CKD and, thus should be used as a complementary treatment to help improve many disease-related morbidities such as hypertension, cachexia, and reduced functional capacity (22).

Limitations of this Study

The following factors are possible limitations of the present study. They are: (a) limited sample size; (b) sampling for convenience; (c) lack of control of the menstrual period in women, which in some way can influence the body composition; (d) quantification of the level of physical activity performed by participants, which prevented greater associations; and (e) the fact that evaluation of body composition was performed one day after the hemodialysis session.

CONCLUSIONS

The incidence of CKD increases significantly each year and, consequently, the number of patients undergoing renal replacement therapy increases. This study helps to clarify the effect of CKD and hemodialysis on body composition, lipid profile, physical fitness, and QOL in patients with chronic kidney disease undergoing hemodialysis. The findings indicate that the complications caused by the disease and the treatment adversely affect the various organ systems, thus causing a reduction in strength levels, increase of body fat as well as of the lipid profile and, consequently, affecting the patients’ quality of life and independence that further increases the risk of morbidity and mortality from cardiovascular diseases.
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