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ABSTRACT 

Introduction: Abdominal deposition of fat has been described as the type of obesity that offers the greatest risk for the 
health of individuals, and is associated with increased mortality, and morbidity. Conicity index (Ci), Body mass index 
(BMI), and waist hip ratio (WHR) are used to predict the risk of obesity related diseases. However, it has not been ex- 
amined whether these indicators can predict the comorbidities in hemodialysis subjects in Lebanon. Objective: to de- 
termine the effect of central obesity on comorbidities in hemodialysis patients in Lebanon. Material and Method: This 
is a cross-sectional study of obesity in 60 hemodialysis subjects in Lebanon. A linear regression analysis was used to 
determine the relationship between BMI, Ci, WHR, and comorbidities measured by Charlson (CCI) and Davies comor- 
bidities indexes. Results: Ci values were significantly associated with age, and CCI; the abdominal fat deposition 
evaluated by the conicity index and WHR were a predictor of the comorbidities according to CCI ( = 2.96; p = 0.01), 
and Davies comorbidity index ( = 1.19; p = 0.05) scores. BMI was a weak predictor of comorbidity. Conclusion: Ab- 
dominal obesity by using simple anthropometric measurements e.g. Ci, and WHR values can similarly predict the pres- 
ence of comorbidities in hemodialysis patients. Maintaining appropriate Ci and WHR values might be important to im- 
prove outcome in hemodialysis patients. 
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1. Introduction 

Obesity is a major public health problem. Being obese 
and overweight is associated with substantial increased 
risks of mortality and morbidity. Obesity and related non- 
communicable diseases [1] are recognized as imposing a 
major burden on health systems. Increased health care 
costs, activity limitations, and reduced productivity [2] 

are also associated with a relevant impairment of health 
related quality of life [3]. 

The most widely used anthropometric measure of obe- 
sity is body mass index (BMI) and it has been applied 
into both public health and clinical practice. However, 
BMI does not consider the distribution of body fat. Other 
measures which are being increasingly used are waist 
circumference (WC) [1,4,5], waist-hip circumference 
ratio (WHR) [6] and conicity index (Ci) [7,8]. The Ci 
estimates fat accumulation in the abdomen which leads 
to a deviation of body shape from a cylindrical to a dou- 
ble-cone shape, i.e. two cones with a common base at the 
waist level [7,8] (Figure 1). This abnormal deposition of  

fat in the abdomen has been described as the type of obe- 
sity that greatly threatens the individual’s health leading 
to metabolic derangements, coronary disease [1,7,9,10], 

 

 

Figure 1. Theoretical description of the concept of conicity 
index (Ci). Ci models the accumulation of fat in the ab- 
dominal area as progression of the body from a cylindrical 
(a) to a biconical shape (b). This anthropometric estimate is 
derived (c) from the waist circumference, the weight and 
the height [7] [figure printed with permission of Oxford 
University Press; License number: 2752000049072].  *Corresponding author. 
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increased mortality [4,7,10,11].  
In the case of chronic kidney disease patients (CKD), 

it has been hypothesized that overweight (25.0 ≤ BMI < 
29.9 kg/m2) is a sign of a healthy and a better nutritional 
status [7]. The most frequent nutrition disorder of CKD 
patients is now excessive obesity instead of weight loss. 
However, WC may be a better predictor of mortality than 
BMI in adults with CKD [11]. Abdominal fat has been 
associated with inflammation, insulin resistance, hypera- 
dipokinaemia, dyslipidaemia, and oxidative stress [7], 
each of which may predict malnutrition, increased mor- 
tality, and the development of protein-energy wasting [7, 
12,13].  

Hemodialysis is the most common treatment for end- 
stage renal disease (ESRD). It is a medical procedure 
designed to remove wastes, toxins and fluids from the 
blood when the kidneys have failed. The blood is cleaned 
by a part of the hemodialysis machine known as an arti- 
ficial kidney or dialyzer. 

In Lebanon, no study, so far, has been conducted to 
assess the central obesity of hemodialysis population. 
The present study aims 1) to describe the prevalence of 
the central obesity in hemodialysis patients; and 2) in- 
vestigate the relationship between obesity assessed by the 
anthropometrics variables as Ci, and WHR and morbidity 
amongst hemodialysis patients in Lebanon.  

In view of the different associations between abdomi- 
nal fat and myocardial infarction and/or early death ac- 
cording to gender [1,11], men and women were analyzed 
separately. In addition, the analysis was conducted ac- 
cording to habitat location because living in urban area 
may influence obesity particularly in low and middle 
revenu countries [1,8,14-16].  

2. Materials and Methods 

2.1. Study Design 

This was a cross-sectional study. Recruitment of the pa- 
tients occurred from May to December 2010 in a hemo- 
dialysis center at a general hospital in south Lebanon. 
Out of the 65 prevalent patients recruited for the original 
study, 60 (92.3%) individuals were studied. 

2.2. Data Collection 

Informed consent was obtained from all patients. The 
interviewer conducted a standardized, structured inter- 
view using a pre-tested questionnaire to collect informa- 
tion on demographics, socio-economic status (e.g. age, 
gender, education level, marital status, occupation), habi- 
tat location, financial status (a measure of financial status 
rated from 1, very poor, to 5, very good [16]. Other vari- 
ables recorded were the global quality of life assess- 
ment (QoL), and Health status rated from 1 (very poor) 
to 5 (very good). 

Each patient’s medical chart was reviewed, and data 
on smoking, alcohol, consanguinity, first dialysis, eti- 
ology, comorbidities, and results of the laboratory analy- 
sis extracted. Dosages of total albumin, hematocrit, Phos- 
phorus, Potassium, triglycerides, Urea Reduction Ratio 
[17] (URR%) were done.  

2.3. Comorbidity Scores 

Comorbidity was scored for both the Charlson (CCI) and 
Davies comorbidity index. One person collected data and 
scored all patients. Scoring involved the review of his- 
tory, of the physical and medical records.  

The CCI assigns: 1 point for a history of myocardial 
infarction, congestive heart failure, peripheral vascular 
disease, cerebrovascular disease (transient ischemic at- 
tack or cerebrovascular accident with minor or no resi- 
due), dementia, chronic pulmonary disease, connective 
tissue disorder, peptic ulcer disease, mild liver disease, 
and diabetes without end organ damage; 2 points are as- 
signed for hemiplegia, moderate to severe renal disease, 
diabetes with end organ damage, tumor without metasta- 
ses, leukemia, lymphoma, and myeloma; 3 points are 
assigned for moderate or severe liver disease; and 6 
points are assigned for metastatic solid tumor or AIDS. 
For every decade over 40 years of age, 1 point is added 
to the score. For a patient on dialysis, the minimum Charl- 
son score is 2.  

The Davies score assigns 1 point for each of the fol- 
lowing conditions: ischemic heart disease (prior myocar- 
dial infarction, angina, or ischemic changes on EKG), 
left ventricular dysfunction (clinical evidence of pulmo- 
nary edema not due to errors in fluid balance, or history 
of congestive heart failure), peripheral vascular disease 
(includes distal aortic, lower extremity, and cerebrovas- 
cular disease), malignancy, diabetes, collagen vascular 
disease, and other significant pathology (e.g., chronic 
obstructive pulmonary disease).  

The CCI and Davies scores were categorized into 4 
levels: 2 - 3, 4 - 5, 6 - 7, >7 for CCI; and 0, 1, 2, and >2 
for Davies [18-21]. 

2.4. Anthropometric Measurements 

Anthropometric measurements such as height, weight, 
waist and hip circumference were recorded. Subjects 
were measured wearing minimal clothes.  

A flexible plastic tape was used to measure WC, ac- 
curate up to the nearest 0.1 cm. The waist was measured 
in the middle distance between the last floating rib and 
the iliac crest, whereas the hips were measured with the 
measuring tape passing on femoral trochanters of each 
circumference.  

Weight and height were measured in the dialysis Cen- 
ter by the nursing team [1]. Height was measured to the 
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nearest 0.1 cm with a height stand. The subject stood 
without shoes or head gear (cap, ribbon etc.) in an upright 
posture. The crown of the head was horizontal during 
measurement. Weight was measured using a scale accu- 
rate to 0.5 kg and the weighting scale was set to zero 
before every measurement [8].  

BMI was calculated as weight (kg) divided by height 
(m) squared, and recorded in four categories according to 
the World Health Organization: <18.5 kg/m2, under- 
weight; BMI ≥ 18.5 to < 25 kg/m2, normal weight; BMI 
≥ 25 to < 30 kg/m2, overweight; BMI ≥ 30 kg/m2, obese.  

Two measures of body fat distribution i.e., WHR and 
Ci were done. WHR is determined through the division 
of the waist circumference by the hip circumference [6]. 
The Ci is determined through the measurements of 
weight, height and WC, by using the mathematical equa- 
tion:  

 WC 0.109 weight height 



 

[1,7,8]. Thus, patients with an elevated Ci are those with 
an abnormal fat deposition in the abdominal region with 
respect to their height and weight [7]. The Ci reflects 
how many times the WC of such a person is bigger than 
the estimated circumference of a cylinder generated with 
the height and the weight of that individual [7,8]. As an 
example, a Ci of 1.50 means that the individual’s WC is 
1.50 times bigger than the circumference of a hypo- 
thetical cylinder based on the height and weight of that 
individual [7,8]. The tertiles of Ci distribution were 
assessed to classify patients into three categories: Low Ci, 
Middle Ci, and High Ci [7]. 

2.5. Statistical Analysis  

The Continuous variables were expressed as mean ± stan- 
dard deviation (SD), median, and quartiles as appropriate. 
The categorical variables are expressed as percentage.  

The ANOVA test was used to compare differences in 
mean for continuous variables. For nominal variables, we 
used the χ2 test. Linear regression analyses were per- 
formed to estimate the association between anthropomet-
ric measures of obesity (Ci, BMI, and WHR), and Charl-
son, and Davies comorbidities indexes scores [22, 23].  

A p-value < 0.01 was considered to be significant be- 
cause of multiple testing. Analyses were performed using 
the Statistical Package for Social Sciences (SPSS) ver- 
sion 16.0. 

3. Results 

3.1. Characteristics of the Study Subjects  

Table 1 describes the characteristics of the study subjects 
according to habitat location, and gender. 51.7% were 
women, 36.7% patients live in urban area. The mean of 

age was 57.5 years (SD = 16.7 years) and was lower in 
rural (52.8 ± 16.1) when compared with urban areas 
(65.5 ± 14.7, p = 0.004). 

The mean number of person in house is 4.03 (SD = 2.2; 
range 1 to 10). A minority (5.0%) of patients lives alone. 
The percentage of men with a formal job was much 
higher than that of women (41.4% vs. 6.1%, p < 0.01). 
Only 6.7% of patients perceived their financial status as 
poor; 13.4% considered their health status as very bad. 
The proportion of current smokers was significantly 
greater among men (31.0%) than women (17.1%, p < 
0.01). 10% are current drinkers of alcohol. Consan- 
guinity is observed in 36.7% of cases: First degree 
68.20%, second 18.2%. The mean of dialysis vintage is 
37.2 months (SD = 53.8). Diabetes (30.0%) and nephro- 
sclerosis (26.7%) are the most prevalent etiology. Most 
(80.0%) of patients have at least one comorbidity. The 
CCI and Davies comorbidity index scores were very 
severe for 15.0%, and 16.7% of patients respectively (>7 
for CCI; and >2 for Davies) (Table 1).  

3.2. Relationship between Tertiles of Abdominal 
Fat Deposition (Ci) and Demographics and 
Clinical Characteristics  

Tables 2 and 3 show the relationship between tertiles of 
abdominal fat deposition (Ci) and demographics and 
clinical characteristics. Patients were divided into groups 
according to tertiles of Ci distribution: Low Ci (1.04 - 
1.36), Middle Ci (1.37 - 1.50), and High Ci (1.51 - 2.31). 
24.6% of patients have central obesity (high tertile of Ci). 
28.1% of patients were overweight (BMI 25 - 30 kg/m2), 

and 17.5% were obese (BMI  30 kg/m2). 
The Ci was positively associated with age (p = 0.02), 

CCI (p < 0.01) and, albumin concentration (p = 0.04). 
There was no association between the Ci and Davies 
comorbidity index, dialysis vintage or plasma triglyce- 
rides concentration. Across Ci tertiles, an increase in 
BMI (mainly accounted for by fat body mass) was not 
observed (Table 2). 

3.3. Predictors of Comorbidities 

Table 4 displays the beta interpreted as odds ratios (ORs) 
for linear regression with CCI, and Davies comorbidity 
indexes scores as the dependent variables, and Ci, BMI, 
and WHR as the measure of obesity. The results show 
that central obesity measured by Ci, WHR was a pre- 
dictor of comorbidities in hemodialysis patients. 

4. Discussion  

The present study suggests that Ci, and WHR, values 
were useful indicators to identify the presence, though 
unequal, of multiple comorbidities in hemodialysis su- 

jects.  b 
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Table 1. Patient’s characteristics according to gender and environment. 

Total n (%) Men n (%) Women n (%) p value Urban n (%) Rural n (%) 
N (%) 

60 (100%) 29 (48.3) 31 (51.7)  22 (36.7) 385 (63.3) 
p value 

Age (years) 
<45 

45 - 65 
>65 

 
11 (18.3) 
28(46.7) 
21 (35.5) 

 
5 (17.2) 
15 (51.7) 
9 (31.0) 

 
6 (19.4) 
13 (41.9) 
12 (38.7) 

0.74 
 
 
 

 
1 (4.5) 

9 (49.9) 
12 (54.5) 

 
10 (26.3) 
19 (46.7) 
9 (23.7) 

0.02 
 
 
 

Job (still working 
Inactive) 

15 (25.0) 
45 (75.0) 

12 (41.4) 
17 (58.6) 

3 (9.7) 
28 (90.3) 

0.005 
5 (22.7) 
17 (77.3) 

10 (26.3) 
28 (73.7) 

0. 76 

Smoking 
Current smokers 

No 
Old smokers 

 
14 (23.3) 
37 (61.7) 
9 (15.0) 

 
09 (31.0) 
12 (41.4) 
8 (27.6) 

 
5 (16.1) 
25 (80.6) 

1 (3.2) 

0.004 

 
3 (13.6) 
17 (77.3) 

2 (9.1) 

 
11 (28.9) 
20 (52.6) 
7 (18.4) 

0.17 

Diabetes 
Yes 
No 

 
20 (33.3) 
40 (66.7) 

 
12 (41.4) 
17 (58.6) 

 
8 (25.8) 
33 (74.2) 

0.20 
 

10 (45.5) 
12 (54.5) 

 
10 (26.3) 
28 (73.7) 

0.13 

Davies index 
No risk 

Low risk 
Middle risk 
Severe risk 

 
16 (26.7) 
14 (23.3) 
20 (33.3) 
10 (16.7) 

 
8 (27.6) 
8 (27.6) 
7 (24.1) 
6 (20.7) 

 
8 (25.8) 
6 (19.4) 
13 (41.9) 
4 (12.9) 

0.36 

 
4 (18.2) 
5 (22.7) 
7 (31.8) 
6 (27.3) 

 
12 (31.6)  
9 (23.7) 
13 (34.2) 
4 (10.5) 

0.35 

CCI 
2 - 3 
4 - 5 
6 - 7 

7 et plus 

 
19 (31.7) 
13 (21.7) 
19 (31.7) 
09 (15.0) 

 
09 (31.0) 
04 (13.8) 
12 (41.4) 
04 (13.8) 

 
10 (32.3) 
09 (29.0) 
07 (22.6) 
05 (16.1) 

0.34 

 
4 (18.2) 
4 (18.2) 
11 (50.0) 
3 (13.6) 

 
15 (39.5) 
9 (33.7) 
8 (21.1) 
6 (15.8) 

0.12 

BMIa 
<18.5 

18.5 - 25 
25 - 30 

30 et plus 

 
2 (3.5) 

29 (50.9) 
16 (28.1) 
10 (17.5) 

 
0 (0.0) 

11 (47.8) 
8 (34.8) 
4 (17.4) 

 
2(6.7) 

16 (53.3) 
7 (23.3) 
5 (16.7) 

0.49 

 
1 (4.5) 

10 (45.5) 
8 (36.4) 
3 (13.6) 

 
1 (2.9) 

19 (54.3) 
8 (22.9) 
7 (20.0) 

0.68 

WHRa mean ± SD 1.03 ± 0.19 1.07 ± 0.17 0.98 ± 0.20 F = 3.4; p = 0.07 0.99 ± 0.14 1.0 ± 0.21 F = 1.38; p = 0.12

QoL perception 
Very bad & bad 

Fair 
Good & very G 

 
2 (3.3) 

29(48.3) 
29 (48.3) 

 
0 (0.0) 

15 (51.7) 
14 (48.3) 

 
2 (06.5) 
14 (45.2) 
15 (48.2) 

0.61 

 
1 (4.5) 

10 (45.5) 
11 (50.0) 

 
1 (2.6) 

19 (50.0) 
18 (47.4) 

0.89 

Notes & abbreviations: an=57: three patients were excluded from anthropometric analysis because lack of anthropometric measure (2 men, 1 woman); Min = 
Minimum; Max = Maximum; QoL= Quality of life; very G = very good. 
 

The Ci estimates abdominal obesity by using simple 
anthropometric measurements (WC, height and weight) 
to model the body as two cones with the base at the waist 
level [7]. The Ci tertiles of our population was compar- 
able to those reported by Codeiro and al [7]. As in other 
studies, patients with an increased Ci tended to be older 
[7,24], married persons [8], and had more comorbidities 
[7]. 

The present study shows the ability of the Ci, and 
WHR to identify hemodialysis patients with high comor- 
bities using Charlson and Davies indexes. Charlson com- 
orbidities scores is also considered a significant predictor 
for mortality, and should be done at the start of dialysis 
[19].  

The BMI was found to be a weak predictor of comor- 
bidity. Indeed, an increase in Ci in the presence of a 
normal BMI is observed. Several studies indicate that 
measures of central obesity are better discriminators of  

morbidity compared with BMI [1,11]. As opposed to 
BMI, which does not differentiate between muscle and 
fat, the Ci may be a useful tool to identify individuals 
with abdominal obesity, but who are not necessarily 
obese or overweight [7,11].  

Several studies have shown the relationship between 
abdominal adiposity and cardiovascular [10], metabolic 
risk factors [5,7,9,10], vascular disease [9], insulin resis- 
tance [24], high blood pressure [6], inflammation and, 
protein-energy wasting [7], as well as mortality [4,7,10]. 
Waist circumference measures have been considered a 
better index of visceral adipose tissue and was advocated 
as a “supplemental vital sign” for every patient [5]. In 
our study, we used the CCI which is an index composite 
of the afore mentioned comorbidities [18-21].  

No relationship is observed between rurality and the Ci. 
This result is similar to that observed for the obesity, 
most morbidities [25], and f r different dimensions of o 
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Table 2. Demographics and clinical characteristics of hemodialysis patients according to tertiles of abdominal fat deposition 
evaluated by the conicity index (Ci): one way ANOVA test. 

Conicity index (Ci) 
 Mean ± SD Min Max Median

Low Ci 
1.04 - 1.36 

Middle Ci 
1.37 - 1.50 

High Ci 
1.51 - 2.31 

F; p value

Ci 1.43 (0.23) 1.04 2.31 1.40 1.26 (0.11) 1.45 (0.04) 1.73 (0.20)  

Age (years) 58.26 (16.04) 17.00 86.00 55.00 52.04 (14.85) 63.19 (16.66) 64.64 (13.91) 4.36; 0.02

WHR 1.02 (0.19) 0.73 1.64 0.98 0.94 (0.17) 1.05 (0.18) 1.16 (0.13) 8.42; 0.00

BMI 25.86 (5.54) 17.97 47.45 24.22 25.57 (6.89) 25.26 (3.77) 27.09 (4.32) 0.47; 0.63

CCI 4.96 (2.06) 2.00 10.00 5.00 4.30 (2.09) 5.19 (2.04) 6.00 (1.62) 3.58; 0.03

Davies comorbidity index 1.35 (1.04) 0.00 3.00 1.00 1.11 (1.01) 1.50 (1.10) 1.64 (1.01) 1.45; 0.24

Dialysis vintage 37.11 (54.57) 1.00 311.00 15.00 37.70 (66.91) 38.81 (46.61) 34.00 (36.77) 0.03; 0.97

Phosphorus (mg/100ml) 5.76 (1.63) 2.00 9.20 5.60 5.87 (1.69) 5.51 (1.69) 5.83 (1.52) 0.26; 0.77

Potassium (mmol/l) 5.19 (1.17) 3.10 8.00 5.10 5.19 (1.10) 5.06 (1.33) 5.33 (1.16) 0.20; 0.82

Hematocrit 31.62 (4.98) 20.10 46.00 31.30 31.09 (4.93) 32.36 (3.99) 31.79 (6.20) 0.32; 0.72

URR % 62.26 (8.19) 42.70 78.21 62.81 64.74 (7.94) 60.12 (6.82) 59.91 (9.20) 2.49; 0.09

Albumin (mg/100ml) 40.38 (6.95) 16.30 63.00 39.60 38.96 (6.26) 39.01 (3.61) 44.69 (9.38) 3.95; 0.03

Na (%) 57 (100)    27 (47.4) 16 (28.1) 14 (24.6)  

Notes & abbreviations: an = 57: three (5.0%) patients were excluded from anthropometric analysis because lack of anthropometric measure (2 men, 1 woman). 
SD = Standard deviation; 50th percentile = median; Min = Minimum; Max = Maximum; n = Number of patients; Ci = Conicity index; WHR = Waist and hip 
ratio; BMI = Body mass idex; CCI = Charlson comorbidity index; URR = Urea reduction ratio. 

 
Table 3. Abdominal fat deposition evaluated by the Conicity index (Ci) according to demographics characteristics of hae- 
modialysis patients: Chi square test. 

Conicity index (Ci) N (%) 

 Mean ± SD SD Min Max
Percentiles 

50th Low Ci 
1.04 - 1.36 

Middle Ci 
1.37 - 1.50 

High Ci 
1.51 - 2.31 

 
Chi square; 

p value 

Gender 
Women 

Men 

 
1.41 
1.45 

 
0.25 
0.20 

 
1.04 
1.05 

 
2.31 
1.88 

 
1.37 
1.42 

 
16 (59.3%)
11 (40.7%)

 
7 (43.8%) 
9 (56.2%) 

 
7 (50.0%) 
7 (50.0%) 

 
1.02;  
0.60 

Urban 
Rural 

1.44 
1.42 

0.19 
0.25 

1.04 
1.05 

1.88 
2.31 

1.41 9 (33.3%) 
18 (66.7%)1.36 

7 (43.8%) 
9 (56.2%) 

6 (42.9%) 
8(57.1%) 

0.60;  
0.74 

Education level 
Illiterate 
Primary 

Complementary  
& secondary 

University 

 
1.49 (0.28)
1.44 (0.25)

 
1.40 (0.18)
1.39 (0.22)

 

 
1.13 
1.05 

 
1.10 
1.04 

 
2.31 
1.88 

 
1.80 
1.79 

 
1.47 
1.42 

 
1.40 
1.36 

 
6 (22.2%) 
4 (14.8%) 

 
9 (33.3%) 
8 (29.6%) 

 
3 (18.8%) 
4 (25.0%) 

 
7 (43.8%) 
2 (12.5%) 

 
4 (28.6%) 
3 (21.4%) 

 
5 (35.7%) 
2 (14.3%) 

3.01;  
p = 0.80 

Marital status 
Single 

Maried/divorced/widow 

 
1.26 (0.14)
1.45 (0.23)

 
 

1.10 
1.04 

 
1.47 
2.31 

 
1.25 
1.41 

 
5 (18.5%) 

22 (81.5%)

 
1 (6.2%) 

15 (93.8%) 

 
0 (0.0%) 

14 (100.0%) 

3.78;  
df = 2;  
0.15 

Notes and abbreviations: SD = Standard Deviation; n = Number of patients; Min = Minimum; Max = Maximum. 
 
quality of life in south Lebanon [16]. 

There is a shortage of data about the Ci of hemodia- 
lysis patient in Lebanon, and this cross-sectional study is 
a first attempt to relate Ci to comorbidity. By means of 
the Ci, a simple estimate derived from easily available 

measures of height, weight and WC, dialysis patients 
with an especially high mortality risk can be identified 
[7].  

Our study has some limitations. The sample size is 
mall, and fluid status may have influenced estimate of  s 
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Table 4. Linear regression results between anthropometric measures of obesity (Ci, BMI, and WHR), and Charlson and Da- 
vies comorbidities indexes scores. 

Charlson comorbidity index Davies comorbidity index 
Risk factor, 

 (standard error) Constant (standard error)  (standard error) Constant (standard error) 

Ci 2.96 (1.16) 0.738 (1.68) 1.19 (0.60)  –0.348 (0.87) 

BMI 0.04 (0.05) 3.92 (1.32) 0.020 (0.03) 0.84 (0.67) 

WHR 3.32 (1.45) 1.63 (1.51) 1.32 (0.73) 0.03 (0.77) 

Significant, p = 0.05; Significant, p = 0.01; Significant, p = 0.001, p < 0.10; blank in the table: not significant. 
 
body weight [7].  

5. Conclusions 

In conclusion, anthropometry is a simple, inexpensive, 
and non-invasive method available to assess the size, 
proportion, and composition of the human body [1,7,8, 
11,26], and is useful to predict comorbidity in hemodia- 
lysis patients. 

Maintaining appropriate Ci and WHR values (e.g. by 
lifestyle modification including diet and exercise) might 
be an important instruction to improve outcome in hemo- 
dialysis patients.  
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