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Body Mass Index and Mortality 
in Peritoneal Dialysis

Obesity is known to be an established risk factor for increased morbidity 
and mortality in the general population1, 2. However, the relationship between 
body mass index (BMI) and mortality varies according to the comorbid 
illness2. In hemodialysis (HD) patients, previous studies have demonstrated 
that increased BMI is associated with decreased mortality, which is the 
opposite of that found in the general population3. 

In patients undergoing peritoneal dialysis (PD), the association between 
BMI and mortality is still controversial. Some studies have demonstrated that 
the higher BMI was associated with lower risk for death4, 5, whereas other 
studies have demonstrated increased mortality in patients with obesity6, 7 
or equivalent mortality in patients with obesity compared with those with 
normal BMI8, 9. This discrepancy may be due to the differences in the study 
design or the population of the studies. 

We recently analyzed the impact of BMI on mortality in the PD population 
in the Clinical Research Center (CRC) registry for End Stage Renal Disease 
(ESRD) cohort, which is an ongoing observational multicenter prospective 
cohort study in patients with ESRD from 31 centers in Korea.

A total of 900 prevalent PD patients were included in this analysis. BMI 
was calculated as weight (kg)/height (m2). Body weight was measured 
without intraperitoneal dialysate. BMI values were categorized according to 
quartile groups, as follows: Quartile 1, BMI < 21.4 kg/m2; Quartile 2, BMI = 
21.4 – 23.5 kg/m2; Quartile 3, BMI = 23.5 – 25.4 kg/m2 and Quartile 4, BMI > 
25.4 kg/m2. The primary outcome was mortality.

In our study, patients in the higher BMI quartile were older and had more 
males than those in the lower BMI quartile. Diabetes as a cause of ESRD 
was more common in the highest BMI quartile, while glomerulonephritis as 
a cause of ESRD was more common in the lower BMI quartile. There was 
no difference in systolic and diastolic blood pressure, hemoglobin level, 
serum albumin level, serum total cholesterol level and subjective global 
assessment of nutritional status (SGA) among the BMI categories. Diabetes 
was more prevalent in the highest BMI quartile. In the Davies comorbidity 
score, low risk was more prevalent in lower BMI quartiles and intermediate 
risk was more prevalent in higher BMI quartiles. The modified Charlson 
comorbidity score was higher in the highest BMI quartile.

The median follow-up period was 24 months (interquartile range, 14-27 
months). The leading causes of death were infectious diseases including 
peritonitis (43% of all deaths) and cardiovascular diseases (30% of all 
deaths). In the Kaplan-Meier survival analysis by quartile of BMI, survival 
was lower in patients with the lowest quartile of BMI compared to those with 
higher quartiles of BMI (p = 0.018, log-rank test). Survival in the second, 
third and fourth quartiles of BMI was equivalent. In the Cox regression 
analysis, the crude HR for mortality of BMI quartile 1 was 2.86 (95% CI, 
1.33-6.12, p=0.007) and the adjusted HR was 3.00 (95% CI, 1.26-7.15, 
p=0.01) after multivariate adjustment for age, gender, diabetes and the 
Davies comorbidity score, implying that the lowest BMI quartile is a 3-fold 
strong risk factor compared to the reference category of BMI quartile 2 after 
adjustment for clinical variables. The crude HR for mortality of BMI quartile 
3 and 4 was 1.32 (95% CI, 0.56-3.14, p=0.53) and 1.99 (95% CI, 0.89-4.46, 
p=0.10), respectively. The adjusted HR for mortality of BMI quartile 3 and 4 
was 1.11 (95% CI, 0.43-2.85, p=0.83) and 1.64 (95% CI, 0.66-4.06, p=0.28) 
respectively; implying that higher BMI quartiles had no impact on survival 
compared to the reference category of BMI quartile 2 after adjustment for 
clinical variables. 

Our study demonstrated that higher BMI groups were not associated 
with increased mortality compared to the reference category of BMI quartile 
2, while the lowest BMI group was independently associated with increased 
mortality. 

Our findings are consistent with some of the previous large studies for 
the association between BMI and mortality in patients with PD treatment8. 
Abbott et al reported in their retrospective large cohort study (the USRDS 
Dialysis Morbidity and Mortality Wave Study) that PD patients with the three 
highest quartiles of BMI had virtually identical mortality and PD patients 
with the lowest quartiles of BMI had lower survival over time compared to 
other categories of BMI8. On the other hand, our findings are in contrast to 
some of the previous studies, which demonstrated either beneficial or worse 
effects of obesity. Snyder reported in their retrospective large cohort study 
of the USRDS population that PD patients who were overweight or obese 
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Dear All,

In this issue, we are delighted to have Dr. CW Yang from Taiwan to 
discuss the impact of obesity on peritoneal dialysis. In addition, Dr. 
DR Ryu will discuss the survival of older PD patients in Korea, and 
the group led by Dr. XH Wang will share their experience of provid-
ing dialysis nursing care in China.

You are most welcome to distribute this newsletter electronically or 
in printed form to your colleagues or other people interested. If you 
or your colleagues want to receive this newsletter directly from our 
editorial office, please send your e-mail address to: subscription@
multi-med.com.

The 2014 ISPD Congress will be held this September. We look 
forward to seeing you in Madrid!

Sincerely,
Dr. Cheuk-Chun SZETO
Editor, Asia-Pacific Chapter Newsletter
E-mail: ccszeto@cuhk.edu.hk
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had longer survival than those with lower BMI5. McDonald et al reported 
in their large retrospective cohort study of the Australia and New Zealand 
Dialysis and Transplantation Registry that obesity was independently 
associated with increased mortality in patients undergoing PD treatment6. 
The discrepancy between the findings of the previous observational studies 
may be due to the differences in the study designs or the populations of 
the studies. Our findings support the evidence that obesity has equivalent 
survival to PD patients.  

An interesting point of this study is that the study populations were Asian 
patients with PD treatment. Asian populations have different association 
between BMI, percent of body fat, and health risk than do Western 
populations9. Asian populations have a higher percentage of body fat for a 
given BMI than do Western populations. Moreover, the prevalence of type 
2 DM and cardiovascular risk factors are increased in parts of Asia even 
below BMI cut-off point of 25 kg/m2, a value defined as being overweight by 
the current World Health Organization (WHO) classification. Thus, the WHO 
Expert Consultation recommended that BMI cut-off values in the definition of 
overweight and obesity should be lower for Asian populations than for those 
for Western populations.

Previous studies on the association between BMI and mortality in PD 
patients have been conducted primarily in Western populations. Compared 
to previous studies, the distribution of our study population according to BMI 
was different from that of Western populations. The mean BMI of our study 
(23.6 kg/m2) was lower than that of previous studies with the Western patients 
undergoing PD treatment (mean BMI of 24.6-26.4 kg/m2). The number of 
patients with obesity defined by the WHO classification (BMI ≥ 30 kg/m2) 
was 34 (3.8%), which is lower than the percentage of patients with obesity in 
Western PD patients (10-22%). It seems that the WHO classification of BMI 
may not be appropriate for our study population. Therefore, we analyzed the 
impact of BMI for survival in our study populations by categorizing the study 
population by quartiles of BMI rather than by the WHO classification of BMI. 
Our results showed that BMI has a significant impact on survival when the 
study populations were categorized by quartiles of BMI rather than by the 
WHO classification of BMI, suggesting that the association between BMI 
and clinical outcomes may be identified along the continuum of BMI in Asian 
PD patients rather than the BMI cut-off point9. 

An important point of our study is that we recorded the information on 
the severity of comorbidities, which may be a confounder in the analysis 
of the association between BMI and mortality. The prevalence of DM and 
comorbidity scores such as the Davies comorbidity score and modified 
Charlson comorbidity score were higher in higher BMI groups than those 
in lower BMI groups in our study. These findings are similar with those in 
general populations10. After adjustment for the severity of comorbidities, the 
relationship between obesity and mortality was slightly attenuated but still 
persisted. This finding indicates that obesity may have an impact on mortality 
by some mechanisms that are independent of the severity of comorbidities 
in PD patients.

In conclusion, low BMI was found to be a significant risk factor for death 
in Korean PD patients. However, increased BMI was not associated with 
mortality in Korean PD patients.
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The incidence of dialysis in elderly patients with end-stage renal 
disease (ESRD) has been growing in Korea and worldwide. 
According to the 2012 annual report from the Korean nationwide 
registry program, the percentage of dialysis patients at least 65 years 
of age had increased to 37.5% of overall dialysis patients(1). Elderly 
ESRD patients usually have higher comorbidity, such as cerebral and 
cardiovascular diseases, than non-elderly patients, and they also 
have specific age-related problems such as dementia, disability, and 
frailty. 

Consequently, nephrologists confront many ambiguous issues 
regarding when and how to start dialysis in the elderly. To recommend 
dialysis therapy properly to elderly patients, doctors need baseline 
epidemiologic data on survival rates and the factors affecting 
mortality. To date, however, no studies have reported this data for 
elderly Korean ESRD patients. Therefore, we recently published 
an article on outcomes in elderly Korean ESRD patients initiating 
dialysis(2).

All data used in the study were obtained from the Korean Health 
Insurance Review and Assessment Service database; thereby we 
were able to identify every ESRD patient in the entire South Korean 
population and analyze the data for all ESRD patients who had started 
dialysis. We analyzed 11,301 patients (6,138 men) aged 65 years 
or older who initiated dialysis from 2005 to 2008 and followed up 
(median, 37.8 months; range, 3–84 months). The number of elderly 
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patients starting dialysis increased from 2,517 in 2005 to 3,232 in 
2008. In addition, the proportion of peritoneal dialysis (PD) patients 
decreased significantly with increasing age: 21.7% (65-69), 18.3% 
(70-74), 15.8% (75-79), 14.4% (80-84), and 10.4% (≥85 years).

The unadjusted 5-year survival rate was 37.6% for all elderly 
dialysis patients, and the rate decreased with increasing age 
categories: 45.9% (65-69), 37.5% (70-74), 28.4% (75-79), 24.1% 
(80-84), and 13.7% (≥85 years). The multivariate Cox proportional 
hazard model revealed that age, sex, dialysis modality, type of 
insurance, and various comorbidities were independent predictors for 
mortality. In addition, survival rate was significantly higher in patients 
on hemodialysis (HD) than in patients on PD in the intention-to-treat 
analysis. The unadjusted 5-year survival rate was 39.3% for HD 
patients, whereas it was 30.5% for PD patients. In the multivariate 
analysis, the hazard ratio of HD versus PD was 0.75 (95% confidence 
interval 0.71-0.80; P = 0.0000). However, when we compared hazard 
ratios according to age category, the influences of PD as an initial 
modality, diabetes mellitus, and congestive heart failure on mortality 
sequentially decreased with aging. Age per se and the factors 
affecting the degree of disability such as peripheral vascular disease 
or hemiparesis were more significant with increasing age. 

Although the debate continues on the choice of dialysis modality 
in elderly patients, HD is preferred over PD in many countries. 
Previous studies have revealed that HD provided better survival 
outcomes than PD in elderly patients, especially 180 days after 
dialysis initiation(3-6). Similarly, the survival rate of Korean PD patients 
was comparable to that of HD in patients younger than 55 years, 
whereas PD was consistently associated with a higher mortality rate 
in older patients (55 years and older)(7). These findings require a more 
judicious approach in considering PD as an initial dialysis modality in 
elderly patients.

However, we also need to consider the quality of life and life 
expectancy for each patient when choosing a dialysis modality. 
When HD is selected, patients must travel to a local HD unit thrice a 
week despite their poor ambulation. Additionally, caregivers usually 
need to accompany patients through every HD treatment. Patients 
are also likely to be vulnerable to HD-related complications such as 
intradialytic hypotension, resulting in hospitalization or other medical 
expenses. Therefore, personal independence would be considered 
the single largest benefit of PD(8, 9). 

Although the present study showed that survival outcomes for 
PD were inferior to those for HD in elderly Korean patients, it should 
be recognized that age per se was the most potent risk factor for 
predicting mortality in elderly patients initiating dialysis. An increased 
mortality risk with PD would likely shorten life by only a few weeks to 
months in the very elderly(10).

These results cannot be extrapolated directly to other Asian 
countries due to differences in racial background and medical 
environment, such as reimbursement method or medical insurance 
programs. However, we hope that it can provide a relevant guide to 
an individualized strategy in elderly Korean ESRD patients. 
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As the steady worldwide rise in end-stage renal disease (ESRD) 
population continues(1), the peritoneal dialysis (PD) population rises 
due to reintegrating dialysis patients with high activities in daily life 
(ADL) into society as compared to hemodialysis (HD)(2). The number 
of patients receiving PD treatment in China is approximately 16,000, 
and increasing each year(3).  Nurses are unable to give adequate 
care as they are faced with a very large population of patients. An 
overview of the work done by PD nurses in China is given below.
I. Routine work
a. For first-time placement of the patient line, PD nurses briefly 

explain to patients and their families the process of patient 
line placement, common postoperative discomforts and how 
to replace the solution bag. In the meantime, they distribute 
the Patient-At-Home-Guide, instructive pictures, log books, 
small pairs of scissors and other PD-related objects such as 
disconnect caps, blue clamps, catheter-exit-site care products 
etc. Following that, PD nurses ask the patients to go to the 
patient education room and give further instructions by showing 
them the PD teaching video provided by Baxter (repetition may 
be needed depending on the patient’s comprehension of video 
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contents). Then nurses evaluate the patient’s comprehension of 
PD-related knowledge and give specific instructions using the 
Patient-At-Home Guide, pictures and flipcharts. Before a patient’s 
discharge, PD nurses test their theoretical PD knowledge (using 
self-designed questions) and solution bag replacement skills. 
Those patients who fail the test are not eligible for discharge and 
have to stay and receive further training.

b. For patients who come back to evaluate their peritoneal function 
after six months of PD, PD nurses normally replace their short 
tube as well as ask about their common discomforts when doing 
PD at home and whether they replace solution bags correctly. 
Meanwhile, nurses also pay moderate attention to a patient’s 
psychosocial problems.

II. Addressing abnormal situations in time
When patients are being discharged, PD nurses give them a 

business card with the phone numbers of the PD doctor, PD nurse 
and PD center on it. If they come across problems during PD at home, 
they can call for help at any time. For problems that can be solved 
via telephone instructions such as a blocked drain line, abnormal 
drain color for newly-placed patient lines, etc., PD nurses address 
them immediately. For those that  cannot be solved via telephone 
calls such as potential stomachaches, patients need to come to the 
hospital. For patients with peritonitis, hospital wards provide them 
with quick-admission services to make sure they are attended to in a 
timely manner. 
III. Insufficiencies and prospects

At present, PD nurses are apparently short-staffed in China(4). In 
addition, the quality of PD nurses ,especially their research ability, are 
relatively insufficient, resulting in a less than thorough and in-depth 
patient education, such as inadequate attention to the patient’s quality 
of life, nutrition, hypertension management, anemia correction, renal 
osteopathy and cardiovascular events. No standardized measures 
for the effect of patient education, relatively low follow-up rates, 
and monotonous methods of follow-up (only telephone calls and 
outpatient follow-ups, and few home visits made by PD nurses) are 
all existing insufficiencies.

PD in China should gain support from all levels of health 
authorities to ensure there are sufficient PD nurses and standardize 
their selection and training process. Objectives of nursing quality 
management should be set and achieved. Scientific research in 
nursing care of PD patients should be strengthened. Last but not 
least, PD quality and management should be comprehensively 
improved(5). 
References
1. Khan A, Rigatto C, Verrelli M, Komenda P, Mojica J, Roberts D, Sood 

MM. High rates of mortanlity and technique failure in peritoneal dialysis 
patients after critical illness. Peri Dial Int, 2012; 32:29–36.

2. Imada A. Care for patients carrying out dialysis therapy at home. 
Contrib Nephrol. 2012; 177: 93-8. 

3. Lo WK. Peritoneal dialysis in the far East--an astonishing situation in 
2008. Peri Dial Int, 2009; 29, Suppl 2: S227-S229.

4. Xiao Y, Sui BY, Zhao K. Epidemiological features of the end-stage renal 
disease and the application, cost and payment of dialysis care in China. 
Chinese Journal of Health Policy.2011; 4(5): 29-33.

5. Yu XQ, Yang X. Status quo and prospects of peritoneal dialysis in 
China. Online Journal of Chinese Nephropathy Reserach [J/OL]. 2012; 
1.http://www.cnki.com.cn/Article/CJFDTotal-SHSB201201008.htm

Join the ISPD! 
Membership benefits of the International Society for Peritoneal 
Dialysis include:
• Print and/or online subscription to Peritoneal Dialysis 

International
• Receipt of the electronic newsletter of your regional chapter 

if available 
• Online access to ISPD Guidelines
• Special registration fees at ISPD Congress, Chapter Meetings 

and the Annual Dialysis Conference
• Application for ISPD Scholarships and Grants
Please join the ISPD membership at www.ispd.org. There is a 
category of membership for developing countries (institutional 
membership) allowing 10 member from same institute to pay at 
one member cost.

Asian Chapter Scholarship
This is a scholarship to support up to 3 months training in clinical 
PD for doctors and nurses from the Asia-Pacific region. Deadline 
for application is twice a year at 30 June or 31 December. The next 
deadline is 31 December 2014. Details and application procedures 
can be found under the Regional Chapters – Asia-Pacific Chapter, 
at the ISPD website. 

Upcoming Meetings
15th Congress of the International Society for Peritoneal 
Dialysis
September 7-10, 2014
Madrid, Spain
Website: www.ispdmadrid2014.com

35th Annual Dialysis Conference
January 31 - February 3, 2015
Ernest N. Morial Convention Center
New Orleans, Louisiana
Webiste: medicine.missouri.edu/dialysis/
Abrstract submission deadline: 6 October 2014

7th Asia-Pacific Chapter meeting of the International 
Society for Peritoneal Dialysis
September 17-19, 2015
Daegu, Korea
Website: apcm-ispd2015.org

12th European Peritoneal Dialysis (EuroPD) Meeting
October 2-5, 2015
ICE Krakow Congress Centre, Poland
Website: www.europd.com
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