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Abstract . L . . . Laleh Hassani,
Background: Hemodialysis is a method for removing excess fluid and uremic waste from the body of Email: 7hassani1969@gmail.
chronic renal failure (CRF) patients. It stops death in patients with CRF. Various factors can affect the com

survival of patients undergoing hemodialysis treatment. The current study aimed to determine some factors

affecting hemodialysis patients’ survival using the LASSO-Cox approach.

Methods: This cross-sectional study examined 252 patients undergoing hemodialysis from 2010 to 2016

in all hospitals of Bandar Abbas, Iran, whose data had been recorded in the hemodialysis unit, or it was

possible to obtain their files. The Cox model under the LASSO variable selection technique (LASSO-Cox)

was applied for data analysis. The collected data were analyzed using SPSS 23.0 (IBM) software and

glmnet and survival packages in R software, version 3.5.1.

Results: Overall, 35 (13.9%) death events were observed in this study. The mean follow-up time of 252

patients was equal to 10.93 +7.82 years. Based on the results of the Cox-Lasso method, the risk of mortality

for patients with a diploma was 49% lower than that of the illiterate group (HR=0.51; 95% CI: 0.02, 0.57;

P=0.021). The risk of death for unemployed patients and farmers was 0.66 (HR=1.66; 95% Cl: 1.51,

25.79; P=0.004) and 0.29 (HR=1.29; 95% CI: 1.14, 27.40; P=0.005) higher than that of employees,

respectively. Further, by an increase in the frequency of dialysis per week, the risk of death was reduced by

0.34 (HR=0.66; 95% Cl: 0.04, 0.82; P=0.022), and one unit increase in the duration of dialysis per hour

increased the risk of death by 2.23 times (HR=2.23; 95% Cl: 1.41, 27.1; P=0.010).

Conclusion: Education level, job, frequency of hemodialysis per week, and duration of hemodialysis per

hour were the most important variables in the survival of hemodialysis patients. As a result, it seems that

more education for nurses working in hemodialysis wards and the involved patients can be useful to heed

the recommendations of physicians in terms of the required duration for hemodialysis per hour and the [=]
number of sessions per week. ;rﬁl::ﬁ.
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Background

An inappropriate and unhealthy lifestyle is responsible
for the occurrence of many types of chronic diseases.
Chronic illness is the cause of much mortality throughout
the world (1). Chronic renal failure (CRF) is one of the
chronic diseases that has risen in recent years and has
increased tenfold in the United States in the past 20
years (2). According to the statistics of the Center for the
Management of Transplantation and Special Diseases
of the Ministry of Health of Iran, the annual growth
rate of the disease is nearly 11% in this country (3).
Patients with CRF are unable to survive without renal
replacement therapy (4). According to a report from the
above-mentioned center, the number of patients with
kidney failure is equal to 320000 people, 49%, 48%, and
3% of whom use transplantation therapy, hemodialysis,
and peritoneal dialysis, respectively (5). Although
hemodialysis prevents death in patients with CRE, it does

not treat renal disease and does not compensate for the
endocrine and metabolic activities of the kidneys, and the
patient is exposed to some problems and complications
(6, 7). In the US, diabetes mellitus accounts for more
than 45% of newly diagnosed cases with end-stage renal
disease (ESRD), and it is also the second most common
cause of hypertension, which is estimated to account for
28% of ESRD cases. In addition, the results of a study in
Iran indicated that hypertension has been reported as
the most common cause of ESRD (7, 8). Serum albumin
is one of the ways to assess the status of patients with
ESRD, and checking changes in serum levels of albumin
can help diagnose the progression of the disease and use
appropriate treatment to prevent future risks (8, 9). In
studies with large sample sizes, it has been shown that
a low concentration of albumin is a reliable predictor
of mortality in ESRD patients (10, 11). The inadequacy
of hemodialysis is one of the main causes of mortality
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in patients with ESRD (12). Several factors such as diet,
type of filter, device rotation, hemodialysis time, and
underlying disease affect hemodialysis adequacy (13). In
hemodialysis, uremic removal is calculated by a number
used to quantify the hemodialysis and peritoneal dialysis
treatment adequacy (Kt/V) formula with a normal level of
1.2. For this purpose, blood urine nitrogen is controlled
in the patient to measure urea removal before and after
hemodialysis. Therefore, the amount of urea removal in
a 4-hour phase of hemodialysis is important in assessing
adequacy, and it does not depend on the plasmatic urea
level alone (14). One of the important issues in effective
hemodialysis is hemodialysis duration. Based on the
findings of a study conducted in this regard, mortality
in hemodialysis patients had a direct relationship with
hemodialysis duration. The mortality rate of hemodialysis
patients who underwent hemodialysis below 10.5 hours
of hemodialysis in the first week was far more than that of
those who underwent hemodialysis every week for more
than 12 hours (15).

Survival analysis is a branch of statistics for data
analysis where the outcome variable of interest is the
time of occurrence of an event. Due to the importance
of identifying factors affecting the survival of dialysis
patients, the researchers were encouraged to conduct this
study.

Objectives

The current study sought to determine some factors
affecting the lifespan of hemodialysis patients in Bandar
Abbas, Iran using survival analysis.

Methods

In this cross-sectional study, patients’ information
was collected through a census from the Hemodialysis
Department of Shahid Mohammadi, Kodakan,
and Khalij-e-Fars Hospitals in Bandar Abbas, Iran.
According to studies on the total number of patients
who were admitted during 2010-2016, 252 cases were
examined, whose data were recorded in the hemodialysis
department, and their medical records were available,
among whom, only 35 people died by the end of 2016.
In the current study, death was considered as the desired
event, and excluded cases included live subjects at the
end of the study, people missed the follow-up, and kidney
transplant recipients. The survival time of patients was
calculated from the beginning of hemodialysis to the
end of the study in 2016. Data were collected based on a
designed checklist which was approved by a specialist. The
checklist included variables such as age, gender (female
or male), educational status (illiteracy, low literacy,
diploma, university graduate, and the number of years
of studying), marital status (single, married, or widow),
and employment status (housewife, unemployed, civil
servant, farmer, retired, or others). The other variables

were smoking status (smoker or non-smoker), the type
of underlying disease that leads to hemodialysis (diabetes,
hypertension, stones and kidney obstruction, polycystic
kidney disease, congenital, unspecified diseases, or
others), and age of underlying disease diagnosis. The
remaining factors included cardiovascular diseases,
family support, age of hemodialysis initiation, mean
serum albumin, and serum creatinine. The obtained data
were coded and computerized for analysis.

In the present study, excluded cases were live subjects
at the end of the study, patients who missed the follow-
up, and kidney transplant recipients. The survival time of
the patients was calculated by the years from the onset of
hemodialysis to the end of the study in 2016. Due to the
presence of sparse data (35 cases (13.9%) died and 217
(86.1%) cases were excluded), the performance of ordinary
Cox regression is questionable. In such a situation, Cox
regression by the Least Absolute Shrinkage and Selection
Operator (LASSO) method has been introduced as a
suitable approach to finding variables affecting patients’
survival.

The collected data were analyzed using SPSS 23.0 (IBM)
and installing glmnet and survival packages in R software,
version 3.5.1. A two-sided P<0.05 was considered
statistically significant. It is worth noting that in the
analysis of survival, conclusions are based on the hazard
ratio (HR). If its value is greater than one, it indicates that
the group is at higher risk for the occurrence of the event
compared to the base group. If its value is less than one,
compared to the base group, there will be a lower risk for
the occurrence of the desired event, and HR-1 is usually
used to express such situations.

Results

In the current study, 252 hemodialysis patients were
investigated who were referred to Shahid Mohammadi,
Kodakan, and Khalij-e-Fars hospitals in Bandar Abbas.
Among 252 patients, there were 35 (13.9%) and 217
(86.1%) cases of death and exclusion, respectively. The
mean of follow-up time of 252 patients was equal to
10.93 +7.82 years, and their mean age was 53.39+18.09
years in death or censoring time. Further, the mean
age of hemodialysis initiation in patients was equal to
42.88+17.07 years, and the mean score of their body
mass index (BMI) was 22.87 +4.24. Most women were
housewives (87.1%), and most men were unemployed
or retired. No cases with HIV infection were observed in
these patients. Hemodialysis lasted 4 hours each time for
194 patients (77%). Overall, 171 (67.9%) patients were
hemodialyzed three times a week (Table 1).

The 10-year survival rate of hemodialysis patients was
equal to 0.87, implying that 0.87 of the patients will survive
more than ten years (Figure 1). The results of the LASSO-
Cox model (Table 2) demonstrated that by adjusting
other variables, for one unit of increase in BMI, the risk
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Table 1. Hemodialysis Patients’ Characteristics

Variables Mean SD
Follow-up time (y) 10.93 7.82
Body mass index (kg/m?) 22.87 4.24
Age of dialysis initiation (y) 42.88 17.07
Age in death or censoring time (y) 53.39 18.09
Frequency Percent
108 42.9
A 62 24.6
Blood group
B 72 28.6
AB 10 3.9
llliterate 87 345
Low literacy 118 46.8
Education level
Diploma 40 15.9
Academic 7 2.8
Unemployed 46 18.2
Farmer 44 17.5
Job
Housewife 101 40.1
Employed 61 24.2
Men 136 54
Gender
Women 116 46
Marital Married 207 82.1
Smoking Yes 91 36.1
Diabetes Yes 134 53.2
Hypertension Yes 152 60.3
Urinary stone Yes 23 9.1
Kidney cyst Yes 11 4.4
Cardiac pulmonary disease Yes 50 19.8
Congenital disease Yes 4 1.6
Glomerulonepbhritis Yes 18 7.1
CREF history in family Yes 24 9.5
Anemia history Yes 195 77 .4
Take of EPREX Yes 239 94.8
HCV Yes 8 3.2
HBV Yes 3 1.2
Kidney transplantation Yes 27 10.7
Stopped dialyze in reason Yes 29 8.7

of kidney function

Note. SD: Standard deviation; CRF: Chronic renal failure; HCV: Hepatitis C
virus; HBV: Hepatitis B virus.

of mortality is reduced by 0.10. The risk of death for those
with a diploma was 0.49 lower than that of the illiterate
group. Additionally, the risk of death for unemployed
patients and farmers was 0.66 and 0.29 higher than that
of employers, respectively. Another significant factor in
this study was the duration of each hemodialysis session.
The risk of death has fallen by 0.34 for one unit of increase
in the number of hemodialyses. Moreover, by controlling
other factors, increasing the duration of each hemodialysis
session increased the hazard of death 2.23 times.

Discussion

Our study attempted to determine factors affecting the
hemodialysis patients’ survival using the LASSO-Cox
approach. Based on the results of this study, the level
of education, occupation, the hemodialysis center, the
duration of hemodialysis regarding hours per session, and
the frequency of hemodialysis per week were the most
important prognostic factors.

The results also represented that by controlling other
variables, the risk of death in people with kidney failure
was reduced by 10% with one unit increase in the BMI.
Weight loss in patients with hemodialysis is the most
important goal in every hemodialysis session, and patients
are weighed at the beginning and the end of hemodialysis,
thus the result of this study suggests a paradox, which
has been addressed in previous research (16). It should
be noted that BMI reduction is not addressed in patients
for two reasons; malnutrition in hemodialysis patients
is a major risk in the mortality of patients (17, 18) and
depends on receiving insufficient energy. Getting 35 kcal
per kg of body weight as the recommended calorie intake
will help maintain protein and thus prevent a negative
nitrogen balance (19, 20).

Furthermore, the risk of mortality for those with a
diploma was 0.49 lower than that of the illiterate group.
It may be justified that treatment adherence is higher in
these individuals because of higher education or they are
more likely to seek information because of their education
and even have a better quality of life (21). Literacy by
making basic changes in the knowledge of people and
attitudes affected health and disease and the other aspects
of life, and people with a high level of education have
better availability to supportive sources and better control
the side effects of diseases, and ultimately have a better
quality of life (22). Although it has been proven in some
studies, there have been contradictions in this regard (23).

The risk of mortality for unemployed patients and
farmers was 0.66 and 0.29 higher than that of employers,
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Figure 1. The Kaplan Meier Survival Curve of Patients.
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Table 2. The Most Important Variables Selected Based on the LASSO-Cox Model

Variables Coefficient P Value 95% CI Hazard Ratio
Body mass index -0.107 0.045 (-0.182, -0.019) 0.90
Dialyze center® (Ref: Center No. 1)
Dialyze center No. 3 -0.167 0.047 (-2.824, -0.013) 0.85
Level of education (Ref: Illiterate)
Diploma -0.673 0.021 (-4.089, -0.563) 0.51
Job (Ref: Employee)
Unemployed 0.507 0.004 (0.411, 3.250) 1.66
Farmer 0.252 0.005 (0.129, 5.624) 1.29
Number of dialysis sessions per week -0.421 0.022 (-3.273,-0.202) 0.66
Duration of dialysis sessions 0.802 0.010 (0.341, 3.301) 2.23
Note. Cl: Confidence interval.
2 The name of the centers has been omitted to observe ethics.
respectively. This result may be related to economic issues Limitations

so that having a job and income plays a more effective role
in people feeding, caring, and knowledge. In addition, this
issue allows them to have a better quality of life and helps
them to adhere to treatment. Given the increased cost
of treatment, employees are more successful in meeting
their therapeutic needs (22, 24-26).

Additionally, the results showed that with an increase
in the frequency of dialysis per week, the risk of death
was reduced by 0.34. In other words, increasing the
frequency of dialysis leads to increased appetite and
food intake and thus improves nutrition. It also has
important cardiovascular properties in hemodialysis
patients, including lowering blood pressure, reducing
environmental resistance, and increasing clearance or
reducing endothelial toxins. This justification is also
consistent with the findings of several studies (27-29).
However, the number of dialysis sessions does not always
follow the mentioned justification. In fact, non-adherence
to treatment and subsequent electrolyte disturbances in
some cases lead to an increase in dialysis sessions. Such a
case has been mentioned in some studies (30, 31).

The results further revealed that one unit increase in
the duration of hemodialysis was associated with an
increased risk of death of 2.23 times. This relationship has
been reported in other studies (32, 33). The recent result
is probably contrary to our expectations and represents
the patient’s severe condition; although the duration of
hemodialysis is increased, the person is at increased risk
of death. It can be explained by the fact that increasing the
frequency of hemodialysis increases the risk of hepatitis
C virus infection because this infection will be associated
with blood transfusions on hemodialysis and can be
reduced as much as possible by injecting erythropoietin
(34). Even the duration of hemodialysis will be directly
related to hepatitis C infection, and the longer the
duration of hemodialysis treatment, the greater the need
for blood and subsequent hepatitis C infection (35, 36).

This study has some limitations. Compared to some other
studies, the sample size is small in this study, and we did
not have a sample size. We had a census in all hospitals
in Bandar Abbas. Thus, the results of this study cannot
be generalized to other cities of Iran. The death rate in
our study was low; the medical record departments of the
hospitals could not supply all patient information, thus we
changed our analysis by the Lasso regression method in
the Cox proportional hazard model.

Conclusion

Overall, education level, job, frequency of hemodialysis
per week, and duration of hemodialysis per hour were the
most important parameters contributing to the survival
of hemodialysis patients. Accordingly, it seems that more
education for nurses working in hemodialysis wards
and the involved patients can be useful for heeding the
recommendations of physicians regarding the required
duration for hemodialysis per hour and the number of
sessions per week.

Acknowledgment

The authors would like to thank the department managers of
dialysis in the three hospitals of Bandar Abbas and the patients who
participated in this study.

Author Contributions

All authors have contributed to this manuscript and approved this
version for submission. LH, SHR, and MT designed the study. LH
and AS contributed to the recruitment of patients and the collection
of data. In addition, LH and SHR processed and analyzed the
results. LH, SHR, MT, and AS wrote the first draft of the manuscript.
LH, SHR, and MT helped in revising the manuscript. All authors
critically reviewed the manuscript.

Availability of Data and Materials
The datasets used and/or analyzed during the current study are
available from the corresponding author upon reasonable request.

Competing Interests
The authors declared that they had no competing interests.

32 | Hormozgan Med J . Vol 27, No 1, 2023

hmj.hums.ac.ir


https://hmj.hums.ac.ir
https://hmj.hums.ac.ir/article-1-1006-en.html

[ Downloaded from hmj.hums.ac.ir on 2024-04-28 ]

Rafati et al

Consent for Publication
Not applicable.

Ethical Approval

The approval was obtained from the Ethics Committee of
Hormozgan University of Medical Sciences (Approval number:
HUMS.REC.1394.171). Written and informed consent forms were
taken from patients to participate in the study. No experimental
medical intervention or experimental treatment was used for the
particular clinical setting.

Funding
None.

References

1.

Gonzédlez R, Lépez-Herce ). Mortality of patients with
chronic disease: an increasing problem. ] Pediatr (Rio J).
2019;95(6):625-7. doi: 10.1016/j.jped.2018.12.002.
Raghupathi W, Raghupathi V. An empirical study of chronic
diseases in the United States: a visual analytics approach. Int
J Environ Res Public Health. 2018;15(3):431. doi: 10.3390/
ijerph15030431.

Dehvan F, Monjazebi F, Erfani Khanghahi M, Mohammadi H,
Ghanei Gheshlagh R, Kurdi A. Adequacy of dialysis in Iranian
patients undergoing hemodialysis: a systematic review and
meta-analysis. Nephrourol Mon. 2018;10(5):82235. doi:
10.5812/numonthly.82235.

Nobakht Haghighi A, Broumand B, D’Amico M, Locatelli F,
Ritz E. The epidemiology of end-stage renal disease in Iran
in an international perspective. Nephrol Dial Transplant.
2002;17(1):28-32. doi: 10.1093/ndt/17.1.28.

Ghiasi B, Sarokhani D, Hasanpour Dehkordi A, Sayehmiri
K, Heidari MH. Quality of life of patients with chronic
kidney disease in Iran: systematic review and meta-analysis.
Indian ] Palliat Care. 2018;24(1):104-11. doi: 10.4103/ijpc.
ijpc_146_17.

Brunner LS. Brunner & Suddarth’s Textbook of Medical-
Surgical Nursing. Vol 1. Lippincott Williams & Wilkins; 2010.
Raiesifar A, Torabpur M, Mohsenizad P. Causes of chronic
renal failure in hemodialysis patients of Abadan. Iran ] Crit
Care Nurs. 2010;2(4):157-60. (Persian).

Burtis CA, Ashwood ER, Bruns DE. Tietz Fundamentals of
Clinical Chemistry and Molecular Diagnostics-E-Book.
Elsevier Health Sciences; 2012.

Fanali G, di Masi A, TrezzaV, Marino M, Fasano M, Ascenzi P.
Human serum albumin: from bench to bedside. Mol Aspects
Med. 2012;33(3):209-90. doi: 10.1016/j.mam.2011.12.002.
Gilani N, Kazemnejad A, Zayeri F. Determining the factors
affecting albumin serum in hemodialysis patients using
random effects model. ] Mazandaran Univ Med Sci.
2015;25(131):40-7. (Persian).

Bashardoust B, Gavami M, Maleki N, Doustkami H,
Habibzadeh S. Mortality and nutritional status in patients
undergoing hemodialysis. Shiraz E Med J. 2015;16(2):e20076.
doi: 10.17795/semj20076.

Hasan LM, Shaheen DAH, El Kannishy GAH, Sayed-Ahmed
NAH, Abd El Wahab AM. Is health-related quality of life
associated with adequacy of hemodialysis in chronic kidney
disease patients? BMC Nephrol. 2021;22(1):334. doi:
10.1186/512882-021-02539-z.

Nafar M, Samavat S, Khoshdel A, Alipour Abedi B. Dialysis
adequacy, dialyzer clearance, and strategies to achieve
target: a nationwide multicenter study. Nephrourol Mon.
2017;9(1):e42769. doi: 10.5812/numonthly.42769.

Biniaz V, Karimi Moonaghi H, Froutan R, Ebadi A. Kt/V: a
magical formula for dialysis adequacy: a critical review.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Jundishapur ] Chronic Dis Care. 2017;6(4):e57280. doi:
10.5812/jjcdc.57280.

Rezaiee O, Shahgholian N, Shahidi S. Assessment of
hemodialysis adequacy and its relationship with individual and
personal factors. Iran J Nurs Midwifery Res. 2016;21(6):577-
82. doi: 10.4103/1735-9066.197673.

Schober P, Vetter TR. Survival analysis and interpretation of
time-to-event data: the tortoise and the hare. Anesth Analg.
2018;127(3):792-8. doi: 10.1213/ane.0000000000003653.
Badve SV, Paul SK, Klein K, Clayton PA, Hawley CM, Brown FG,
et al. The association between body mass index and mortality
in incident dialysis patients. PLoS One. 2014;9(12):e114897.
doi: 10.1371/journal.pone.0114897.

Pahlevani V, Fallahzadeh H, Pahlevani N, Nikpour A,
Mohammadzadeh M. The effect of time-dependent prognostic
factors on survival of non-small cell lung cancer using Bayesian
extended cox model. Iran J Health Sci. 2020;8(3):29-36. doi:
10.18502/jhs.v8i3.4311.

Schroijen MA, van de Luijtgaarden MW, Noordzij M, Ravani
P, Jarraya F, Collart F, et al. Survival in dialysis patients is
different between patients with diabetes as primary renal
disease and patients with diabetes as a co-morbid condition.
Diabetologia. 2013;56(9):1949-57. doi: 10.1007/s00125-
013-2966-1.

Andrianesis V, Doupis J. The role of kidney in glucose
homeostasis--SGLT2 inhibitors, a new approach in diabetes
treatment. Expert Rev Clin Pharmacol. 2013;6(5):519-39. doi:
10.1586/17512433.2013.827399.

Rafiee Vardanjani L, Parvin N, Mahmoodi Shan GR, Molaie
E, Shariati A, Hasheminia MA. Adherence to hemodialysis
treatment and some related factors in hemodialysis patients
admitted in Shahrekord Hajar hospital. ] Clin Nurs Midwifery.
2014;2(4):17-25. (Persian).

Germin-Petrovi¢ D, Mesaros-Devci¢ |, Lesac A, Mandi¢
M, Soldati¢ M, Vezmar D, et al. Health-related quality
of life in the patients on maintenance hemodialysis: the
analysis of demographic and clinical factors. Coll Antropol.
2011;35(3):687-93.

Kalantar-Zadeh K, Kopple JD, Block G, Humphreys MH. A
malnutrition-inflammation score is correlated with morbidity
and mortality in maintenance hemodialysis patients.
Am ] Kidney Dis. 2001;38(6):1251-63. doi: 10.1053/
ajkd.2001.29222.

Borzou SR, Zonoori S, Falahinia GH, Soltanian AR. The
effect of education of health-promoting behaviors on
lifestyle in hemodialysis patients. Int ] Med Res Health Sci.
2016;5(6):214-20.

Masoudi R, Lotfizade M, GCheysariecha MR, Rabiei L.
Evaluating the effect of Pender’s health promotion model
on self-efficacy and treatment adherence behaviors among
patients undergoing hemodialysis. ] Educ Health Promot.
2020;9:197. doi: 10.4103/jehp.jehp_747_19. 9.

Hong WP, Lee YJ. The association of dialysis adequacy, body
mass index, and mortality among hemodialysis patients. BMC
Nephrol. 2019;20(1):382. doi: 10.1186/s12882-019-1570-0.
Ahmadmehrabi S, Tang WHW. Hemodialysis-induced
cardiovascular disease. Semin Dial. 2018;31(3):258-67. doi:
10.1111/5di.12694.

Shafiee MA, Chamanian P, Shaker P, Shahideh Y, Broumand
B. The impact of hemodialysis frequency and duration on
blood pressure management and quality of life in end-stage
renal disease patients. Healthcare (Basel). 2017;5(3):52. doi:
10.3390/healthcare5030052.

Flythe JE, Chang TI, Gallagher MP, Lindley E, Madero M,
Sarafidis PA, et al. Blood pressure and volume management
in dialysis: conclusions from a Kidney Disease: Improving

hmj.hums.ac.ir

Hormozgan Med ] . Vol 27, No 1, 2023 | 33


https://hmj.hums.ac.ir
https://hmj.hums.ac.ir
https://doi.org/10.1016/j.jped.2018.12.002
https://doi.org/10.3390/ijerph15030431
https://doi.org/10.3390/ijerph15030431
https://doi.org/10.5812/numonthly.82235
https://doi.org/10.1093/ndt/17.1.28
https://doi.org/10.1016/j.mam.2011.12.002
https://doi.org/10.17795/semj20076
https://doi.org/10.5812/numonthly.42769
https://doi.org/10.5812/jjcdc.57280
https://doi.org/10.4103/1735-9066.197673
https://doi.org/10.1213/ane.0000000000003653
https://doi.org/10.1371/journal.pone.0114897
https://doi.org/10.18502/jhs.v8i3.4311
https://doi.org/10.1007/s00125-013-2966-1
https://doi.org/10.1007/s00125-013-2966-1
https://doi.org/10.1586/17512433.2013.827399
https://doi.org/10.1053/ajkd.2001.29222
https://doi.org/10.1053/ajkd.2001.29222
https://doi.org/10.4103/jehp.jehp_747_19. 9
https://doi.org/10.1186/s12882-019-1570-0
https://doi.org/10.1111/sdi.12694
https://doi.org/10.3390/healthcare5030052
https://hmj.hums.ac.ir/article-1-1006-en.html

[ Downloaded from hmj.hums.ac.ir on 2024-04-28 ]

Rafati et al

Global Outcomes (KDIGO) Controversies Conference. Kidney

doi: 10.1093/ndt/gfz007.

Int. 2020;97(5):861-76. doi: 10.1016/j.kint.2020.01.046. 33. Daugirdas JT. Dialysis time, survival, and dose-targeting bias.
30. Ahrari S, Moshki M, Bahrami M. The relationship between Kidney Int. 2013;83(1):9-13. doi: 10.1038/ki.2012.365.
social support and adherence of dietary and fluids 34. Beladi Mousavi SS, Shahbazian H, Faramarzi M. Risk factors
restrictions among hemodialysis patients in Iran. J Caring Sci. for developments of hepatitis C and its treatment in patients
2014;3(1):11-9. doi: 10.5681/jcs.2014.002. with end-stage renal disease treated by hemodialysis.
31. Halle MP, Nelson M, Kaze FF, Jean Pierre NM, Denis T, Fouda Jundishapur Sci Med J. 2015;14(1):105-16. (Persian).
H, et al. Non-adherence to hemodialysis regimens among 35. Duong CM, Olszyna DP, McLaws ML. Hepatitis B and C
patients on maintenance hemodialysis in sub-Saharan Africa: virus infections among patients with end stage renal disease
an example from Cameroon. Ren Fail. 2020;42(1):1022-8. in a low-resourced hemodialysis center in Vietnam: a cross-
doi: 10.1080/0886022x.2020.1826965. sectional study. BMC Public Health. 2015;15:192. doi:
32. FotheringhamJ, Sajjad A, Stel VS, McCullough K, Karaboyas A, 10.1186/512889-015-1532-9.
Wilkie M, et al. The association between longer haemodialysis 36. Fabrizi F, Cerutti R, Messa P. Updated evidence on the
treatment times and hospitalization and mortality after the epidemiology of hepatitis C virus in hemodialysis. Pathogens.
two-day break in individuals receiving three times a week 2021;10(9):1149. doi: 10.3390/pathogens10091149.
haemodialysis. Nephrol Dial Transplant. 2019;34(9):1577-84.
34 | Hormozgan Med J . Vol 27, No 1, 2023 hmj.hums.ac.ir


https://hmj.hums.ac.ir
https://doi.org/10.1016/j.kint.2020.01.046
https://doi.org/10.5681/jcs.2014.002
https://doi.org/10.1080/0886022x.2020.1826965
https://doi.org/10.1038/ki.2012.365
https://doi.org/10.1186/s12889-015-1532-9
https://doi.org/10.3390/pathogens10091149
https://hmj.hums.ac.ir/article-1-1006-en.html
http://www.tcpdf.org

