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ABSTRACT 

Background- End-stage renal disease is known to have been on the rise becoming 

public health concern globally. The disease worsened due to the presence of 

comorbidities conditions. The mortality rate and the reduced survival rate caused by the 

disease are still the highest. Hemodialysis is a common treatment option for end-stage 

kidney disease in Ethiopia. It improves the quality of life, reduces morbidity, and 

prolongs patient survival. Objective -This study was aimed to determine the survival 

status and predictors of mortality among end-stage renal disease patients who undergone 

maintenance hemodialysis in Addis Ababa, Ethiopia, 2021. Methods- An institution-

based retrospective cohort study was conducted among end-stage renal disease patients 

who undergone maintenance hemodialysis between January 1
st
, 2014 and  December 

31
st
, 2019 using census sampling. The collected data were entered into epi data 4.2 and 

analyzed using STATA 14. Kaplan-Meier survival curve and log-rank tests were used to 

estimate the survival time and the presence of differences in survival among explanatory 

variables. Cox regression was used at a 5% level of significance to determine the 

influence of each explanatory variable on outcome variables. Result -A total of 157 end-

stage renal diseases on hemodialysis patients were included in the final analysis, of those 

37(23.6%) had died. The overall mortality rate was 7.9 years per 100 person-year. The 

overall estimated survival rate after the start of hemodialysis was 47.6% (95% CI: 30.62-

62.85%) at 72 months follow-up. Diabetes mellitus (AHR, 3.1, 95%CI: 1.13-9.73), 

baseline albumin level<3.5mg/dl (AHR, 3.2, 95%CI: 1.243-8.10), catheter (AHR, 3.56, 

CI: 1.60-7.93) were significant predictors of hemodialysis patients mortality. Whereas 

erythropoietin treatments were protective (AHR: 0.33). Conclusion and 

recommendation: The overall survival status of end-stage renal disease patients 

undergoing maintenance hemodialysis was found to be comparable with other 

international data.We reduced death of mortality should be emphasized to those with 

diabetes, low albumin level, catheter vascular type, and absence erythropoietin treatment 

patients.  

Key-words:  Chronic Kidney Disease, Hemodialysis, Mortality, Survival Status Time to        

Death  
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1. INTRODUCTION 

1.1. Background  

Chronic kidney disease (CKD) is a heterogeneous disorder with a persistent structural or 

functional abnormality that reduces the glomerular filtration rate by less than 

60ml/min/1.73m
2
 for more than three months or evidence of kidney damage including 

persistent albuminuria defined as greater than 20 mg of urine albumin per gram of urine 

(1).
 
According to the Kidney Outcome Quality Initiative (KDOQI) guidelines, using 

glomerular filtration rate, the extent of chronic kidney disease, and signs of structural 

kidney changes can be divided into five stages. Stage 1 is the mildest symptom and 

symptoms are usually seen infrequently, while stage 5 is a serious disease and, if not 

treated in time, the shorter lifespan (2, 3). 

Globally, chronic kidney disease is the 12
th

 common cause of death according to the 

global burden of kidney disease 2017, which estimated that 700 million case mortality 

was 41.5% such mortality was attributed to cardiovascular disease(4). The prevalence of 

cardiovascular disease in end-stage renal disease (ESRD) rose from 67% in individuals 

45 to 64 years of age to 81.1% in those 75 years of age(5), besides around 20-40% of end-

stage renal disease had diabetes complication (6).  

 According to the 2018 International Nephrology Society (ISN) report, the approximate 

prevalence was chronic kidney disease worldwide is around 10.4% among males and 

11.8%  females, Moreover, it is estimated that about 5.3-10.5 million people having 

kidney failure and need dialysis and transplantation to survive many people in 

developing countries die as a result of very expensive dialysis or transplantation (7). 

The main treatment for end-stage renal disease is renal replacement therapy (RRT), 

which includes hemodialysis (HD), peritoneal dialysis (PD), and kidney transplantation. 

HD is the most commonly used renal replacement therapy for ESRD due to the limited 

availability of suitable donors, potential medical condition of recipients for kidney 

transplantation, and restricted application of PD (8, 9). Maintenance hemodialysis 
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(MHD) is carried out at regular intervals in thrice-weekly four -hours dialysis to the 

optimal therapeutic effect for kidney failure (10).  

Hemodialysis helps in the treatment of ESRD patients by removing the excrements and 

toxic substances of the body and compensating for the function of failure kidneys (11). It 

improves the quality of life, reduces morbidity, and prolongs patient survival. However, 

with many practical advances, dialysis patients' morbidities, and mortality continue high 

and their quality of life is poor (12). The adjusted all-causes rate of mortality is 6.3-8.2- 

times higher for dialysis patients compared to the general population, and the 5-year 

survival rate for dialysis patients ranged from 42% to 74% worldwide (13, 14). 

Recently, renal replacement therapy has increased from time to time in low and middle-

income countries. However, there is a gap between increased end-stage renal disease 

incidence and access to renal replacement therapy(15). Approximately 15% of the 

world's population is receiving hemodialysis worldwide, with around 80% being treated 

in Europe, North America, and Japan only around 20% receive treatment in developing 

countries (16). This is due to increasing non-communicable diseases thus hypertension, 

diabetes mellitus, cardiovascular, together with the problem of infectious diseases such 

as HIV, pregnancy-related diseases, environmental toxin, and trauma-related 

complication, and poverty, still undeveloped such treatment of modality (17, 18). 

A systematic review showed that patients with a diagnosis of end-stage renal disease in 

Sub-Saharan African mortality were high unable to access dialysis, even patients with 

initial dialysis mortality were high, after the late presentation, frequency discontinuation, 

and suboptimal quality dialysis. Uremia, volume overload and uncontrolled 

hypertension, failure of vascular access, heart failure, stroke, and very severe infections 

are the leading cause of mortality(19). End-stage renal disease survival status depends on 

the existence of elevated age, metastatic cancer, lymphoma and accessibility of renal 

replacement therapy and treatment modality, comorbidity complications such as 

congestive heart failure, hypertension, and diabetes mellitus (20). 
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1.2. Statement of the problem  

Chronic kidney disease is a significant and growing health problem globally, with an 

estimated 697.5 million people treated and 1.2 million died in 2017 (21). According to 

the United States renal data system (USRDS), 30 million adult Americans had chronic 

kidney disease, with 124,111 new cases of end-stage renal disease and 500,000 patients 

received maintenance hemodialysis treatment(22).The same report in the European 

Renal Association 2017 annual report that 83,311 patients from all countries in Europe 

start renal replacement therapy from this more than 80% being hemodialysis (23). 

A study in Swedish mortality of chronic kidney disease patients on renal replacement 

therapy(RRT) was 3.6 times compared general population, and thus patient mortality 

was hemodialysis 2.6 times, and PD 1.7 times greater risk than the general population 

(24). In African, the prevalence of chronic kidney disease 15.8% that in the West African 

countries about 19.8%  higher in the middle African countries 16.0%, and East African 

countries 14.4% (7). 

Patients' survival status depends on the types of medical treatment and dialysis practice, 

as well as the demographic, clinical, and genetic features of the patient. Significant 

predictors of survival in patients with hemodialysis include starting dialysis age, 

ethnicity, albumin, hemoglobin level, C- reactive protein induces end-stage kidney 

disease and raise some conditions of comorbidity, such as cardiovascular disease, 

diabetes, malignancy, and other risk factors at the same time(25, 26). 

Despite the improvement of dialysis technology, the morbidity and mortality of 

hemodialysis patients remain high, multiple hospitalizations, and unique treatment 

complies such as vascular failure, comorbidity, and low quality of life than the general 

population. Cardiovascular disease (CVD) was the primary cause of death(27). In 

addition, other predictors that increase mortality are old age, elevated cholesterol, 

protein malnutrition, and infection. According to the United States Renal Data System 

(USRDS), pneumonia was diagnosed in 27.9% of maintenance hemodialysis patients 

within the first year of hemodialysis (27, 28).  
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In hemodialysis patients, some factors depend on the other factors the body mass index, 

and serum albumin was the major factor for severe malnutrition (29).  However .the 

obese paradox reduced the risk of mortality in hemodialysis patients. It is estimated that 

the annual mortality rate of malnourished hemodialysis patients is close to 30%, while in 

the absence of malnourished patients, it is generally 10-15%  (30).  

The gold standard for dialysis treatment has not yet been established. Improve the 

quality of life, nutritional status, and control modifiable factors such as smoking, patients 

with symptomatic uremia before hemodialysis by a nephrologist for early care, 

especially for active management of anemia, close monitoring of changes in kidney 

function, and timely access to hemodialysis treatment has a positive impact on the 

survival prognosis of patients (31, 32). When the kidneys fail, another method other than 

dialysis is kidney transplantation. It is important, however, to find a donor with a similar 

tissue and blood type, which means it might still be difficult to find a kidney. Many 

patients who require a kidney transplant need to get dialysis as well costs a lot of 

money(33). 

In developing countries like Ethiopia, many patients with the end-stage renal disease die 

due to poor financial ability for dialysis (34). The number of chronic kidney disease 

patients had been increasing rapidly in recent years. The exact number of patients with 

chronic kidney disease was not well known because of the high diagnosis cost for the 

general population and no national registration for this disease (12). Patients who are on 

dialysis also face various problems that can lead to the death of life. Few studies have 

been conducted in our country on survival (35), but no study has been conducted in 

reporting the potential factors in the death of patients with hemodialysis. Knowing the 

causes of the death of patients with end-stage renal disease help to take adequate care of 

that problem. This allows these issues to be given due consideration so that we can 

prolong the life of hemodialysis patients. This study was aimed to investigate the 

survival status and predictors of mortality among patients undergoing maintenance 

hemodialysis in government hospital dialysis centers in Addis Ababa, Ethiopia. 
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2. LITERATURE REVIEW 

2.1. Introduction  

End-stage renal disease (ESRD) is one of the causes of non-communicable diseases 

worldwide, which at the same time costs a considerable amount of both financial and 

human resources. The number of End-stage renal disease patients continues to increase 

and the need for different modalities of renal replacement therapy increases(34). The 

mortality of patients’ commencement hemodialysis showed that 8.8 higher compared to 

the general population (36). The causes are cardiovascular disease, diabetes mellitus, and 

hypertension, and there are also other causes including chronic glomerulonephritis, 

interstitial nephritis, and renovascular disease. A recent report from the global burden of 

disease study has predicted that chronic kidney disease will be the 5
th

 leading cause of 

death by the year 2040. As a result, global access to renal replacement therapy is both 

poor and inequitable, and the majority of people with the end-stage renal disease die 

prematurely due to lack of access to renal replacement therapy (37, 38). 

2.2. Survival status of Hemodialysis patients   

The European Renal Association reported in 2015 revealed that patients starting with 

hemodialysis had a 5-year unadjusted survival probability of 41.8% for patients starting 

with hemodialysis(23). The retrospective study in Brazil showed that the 1
st
, 5

th
, and 10

th
 

years survival was 82.3%, 49.1%, and 22.5% respectively (39). Another study in Brazil 

[84.7%, 78.7%, and 63.3%] at 1- 3 and 5 years (40) 

The study in west Iran showed that the 1
st
, 5

th
 and 10

th
 years of survival among end-stage 

renal disease patients undergoing hemodialysis were 65 %, 16 %, and 5 %, respectively 

(41). This finding lower than the similar study done in other parts of Iran which showed 

1, 3, 5, 7, and 9 years survival rate was  91.9 %, 66.0 %, 46.3 %, 35.6 %, and 28.5% 

respectively. Whereas the mortality rate was 34.4% for incident dialysis patients and 

51.5% to prevent dialysis patients (42). In a retrospective study in China, the patient 

survival rate was [94%, 59%, and 27%] were 1-year, 5-year, and 10-year respectively 

(43). Taiwan [92.1%, 77.4 % and 66.4%] in 1-3- and 5 years (44). In the same study, 

Indian survival rates were at the end of 1, 3, 5, and 7 years were [ 87.31%, 45.52%, 
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21.64%, and 7.46 %] respectively (45).In another prospective study in India mortality 

rate was 10.24% and the median survival was 64 days (46).    

In a retrospective study in Morocco the 1 -3and 5 years survival were [95%, 87.3% and 

80.2%] (47)  Nigeria, [ 25 % ] (48) and South Africa [90.4%] at 1
st
  year (49). In 

Ethiopia, a similar study showed that the 3 months and one-year survival was 61.5% and 

42.1%  respectively and the mortality rate was [45.1% ] (35).In Mekel Hyder hospital, 

the 5 years survival was [16.5 % ](50). Therefore, studies found that the survival rate 

was lower in African countries than in other European and Asian countries. Most 

patients’ deaths occurred in the first 6 months to one year. This could be explained that 

delayed treatment patients' characteristics age and presents of comorbidity conditions. 

2.3. Factors associated with survival maintenance of hemodialysis 

2.3.1. Socio-demographic factors 

 Age, gender, employment status, and educational levels were important determinate 

factors for hemodialysis survival status, and other economic factors may increase the 

risk of treatment delays or lead to early death (51). In China, retrospective study the 

survival of males and females were 46.31% and 53.69% respectively and 61.90% of 

males died. In another study in Brazil mortality risk in women and men on hemodialysis, 

the death rate per 100 person-years was 6.78 in the whole cohort and slightly higher in 

males was 6.81 than in females was [6.73] (52). 

 Age at initiation of dialysis had a significant impact on early mortality. A study in Iron 

showed that patients who younger age had better survival, patients with age <45 years 

had a 5.54 higher risk of death compared to age >60 years (41, 53). Another study in 

Iran showed that survival rates were lower in patients age 65 years and older and 

mortality risk increased by 3% with each year increase in age after starting hemodialysis 

(42). This could be due to an increase in age increase age-related risks such as 

cardiovascular-related disease, inflammation, which seem to affect lower survival in 

older dialysis patients. 
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The socioeconomic status of patients is another risk factor prognosis and decrease 

survival end-stage renal disease. In several studies in hemodialysis patients, increased 

mortality was associated with a lower level of income (54).  

The study revealed that a high body index batters survival than a lower body mass index 

in Korea. In addition, patients with a body mass index greater than 25.1 kg/m
2
 had a 

lower mortality risk of 37% compared to those with a lower body mass. male patients 

with body mass index levels over 25.1 kg/m
2
 had a 58% lower mortality risk compared 

to body mass index less than 18.525.1 kg/m
2
 (55). The study in Austria revealed that 

overweight and obese patients had better survival (56). This due to higher body mass 

index took an indicator of good nutritional status better survival in hemodialysis patients. 

Patients starting hemodialysis for end-stage renal disease present with one or more 

comorbidity. Thus it had a significant negative effect on survival status. The report from 

European Renal Association European Dialysis and Transplant Association Registry, 

2018 common comorbidities disease was diabetes mellitus, ischemic heart disease, 

congestive heart failure, peripheral vascular disease, cerebrovascular disease, 

malignancy. These conditions were common in men and old age was more affected  

(57).  

Comorbidity condition a major predictor for the survival of maintenance hemodialysis 

patients. Study in  Iron Patients diabetics had 1.9 times high hazard than non-diabetic 

(58). A study in Taiwan showed patients who had a diabetic significant effect on 

mortality were increased compared to non-diabetes mellitus (44). Similar findings in 

Indian diabetics showed that those who had diabetic were 1.73-times more hazard die 

than compare non-diabetic (59). Patients’ with cardiovascular disease had worse survival 

status in hemodialysis patients. A study in Morocco showed that hemodialysis patients 

who had at least one cardiovascular pathology risk of death 2.9-time greater than those 

without cardiovascular disease (47).In contrast, patients with hypertension patients' 

lower systolic blood pressure less than 110 mmHg had 3.9 high death when early 

mortality by contrast when late mortality was systolic blood pressure greater than 160 

mmHg (60). This difference may be explained the cause of early death was withdrawn 

dialysis and malignancy while late mortality was mainly cardiovascular disease. 
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2.3.2. Clinical parameter predictors  

Hypoalbuminemia is one predictor of mortality in hemodialysis patients. Several factors 

may contribute to hypoalbuminemia in patients with chronic kidney disease such as 

renal dysfunction, inflammation, and physician-prescribed dietary recommendation 

inadequate dietary intake with disease association (61). A study done in West Iran 

revealed that the mortality of patients with an albumin level of less than 3.5 g/dL was 

2.05 times higher hazard compared with those with higher amounts of albumin (62).  

The same study in Brazil impact on retrospective mortality in incident hemodialysis 

patients’ serum albumin greater 3.8mg/dl and serum albumin were less than 3.8 mg/dl 

the mortality was significantly higher in low serum albumin 17% and 11% respectively 

(63). However, the study in Japan showed that albumin leakage 3 g or more per 

hemodialysis session provided a better prognosis than albumin leakage less than 3 g per 

hemolysis session (64). This due to some has been trying to remove middle‐molecular‐

weight proteins as much as possible without loss of albumin and suggests that the 

removal of protein‐binding uremic toxins should be investigated as a possible risk factor. 

A study done in Japanese showed that hemodialysis patients who had hemoglobin 

concentrations of 11.0 to 11.9 g/dL had 2.11-times the lowest mortality (<9.0 g/dL) in 

cardiovascular-comorbid and non-cardiovascular comorbid patients, ischemic stroke 

respectively. Another study in Taiwan showed that in hemodialysis patients, patients 

with a hemoglobin level less than 10 g/dL had an increased risk of cardiovascular, 

ischemic stroke, and infection-related mortality, whereas a hemoglobin level of 11 g/dL 

was associated with a lower risk of cardiovascular mortality but not ischemic stroke or 

infection-related mortality (65). 

2.3.3.   Treatment-related predictors 

Vascular access the main prediction of outcomes of hemodialysis patients such as 

vascular access use arteriovenous fistula(AVF), catheter, and graft (66). A retrospective 

study in Korea revealed that patients with arteriovenous fistula were better survival 

compared to catheter and graft whereas arteriovenous grafts the worst survival among 

other vascular access (67).In the same study patients in arteriovenous fistula had a lower 

mortality rate over compared with those in the central venous catheter(CVC) in contrast 
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those patients with a catheter placed after arteriovenous fistula as initial pre-dialysis 

access (AVF-CVC) also had a lower mortality rate than those with an initial central 

venous catheter. The mortality rate after hemodialysis initiation for patients with 

arteriovenous fistula had  9%,17%, and 31% at 6, 2, and 24 months respectively whereas 

the mortality rate in the CVC was 32%,46%, and 62%  respectively (68).  

 A retrospective study in northern Taiwan showed that patients who started hemodialysis 

with central venous catheter had a significantly higher cause mortality rate compared to 

arteriovenous fistula and arteriovenous graft. Moreover, in the follow-up period, patients 

both in the catheter only and AVF/AVG plus catheter groups also had significant all-

cause mortality rates (44). A similar study in Iran patients with catheter more hazard to 

die compared with fistula (69). 

 Several reasons have been proposed for patients with catheters dialysis were catheter-

related bloodstream, catheters provide a lower blood flow which may lead to a lower 

dialysis dose and central vein obstruction, more frequent hospitalization due to 

dysfunction of catheter thrombosis, bleeding, and hematoma (70). 

Survival in patients with ESRD is made possible by the removal of uremic solutes by 

dialysis. The amount of dialysis that a patient receives and the amount of uremic toxin 

removal can impact morbidity and mortality (71). The estimated mortality rate study in 

China was 72.7%of patients who had 4.26 times less chance of survival for hemodialysis 

twice-weekly compared to patients with three weekly hemodialysis. A higher dose of 

dialysis greater than 1.2 standard Kt/volume offered better survival lower dose less than 

1.2 standard k t/volume (43). 

A study conducted in Austria showed that 4.5% patients of received greater than 3 

sessions/week and 3.1% received greater than 5 h/session. After frequency control 

patients on hemodialysis sessions greater than 5 h had a significantly reduced risk of 

death compared to patients on hemodialysis sessions less than 5h, while patients on 

hemodialysis sessions greater than 3 sessions/week of hemodialysis had a similar risk of 

death compared to patients on 3 sessions/week of hemodialysis (72).  
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A retrospective follow-up study initiation session of more than 4 hours and only 3 hours 

showed that the mortality rate among patients undergoing dialysis at 4-hour facilities 

was 13.1/100 person-years, compared to 20.5/100 person-years among those at 3-hour 

facilities (73). Another randomized clinical study in the United States compared patients 

who extended their hours' of hemodialysis time with those who started maintenance 

dialysis with traditional hemodialysis. The average duration of each cycle was 399 

minutes, compared to 211 minutes for traditional therapy and 211 minutes for traditional 

therapy. For extended-hour hemodialysis, the mortality rate was 6.4 deaths per 100 

patient-years, while the mortality rate of traditional hemodialysis was 14.7 deaths per 

100 patient-years. The study found that extended-hour hemodialysis patients had a 33% 

lower risk of death than those with traditional hemodialysis (74). Frequent and 

prolonged dialysis reduces myocardial pressure by reducing weight gain inter-dialysis 

room, reducing blood pressure fluctuations, and lowering blood pressure, and making 

blood pressure more stable 

Patients on maintenance hemodialysis develop anemia due to the complication of 

chronic kidney failure this leads to increased morbidity and mortality due to 

cardiovascular disease and affects the quality of life of patients. Patients with 

hemoglobin levels greater than 10 mg/dl compared to those with lower hemoglobin 

levels have a 74% lower risk of death decrease(41). Maintenance target hemoglobin is 

10–12 g/d (75). Erythropoietin treatments for management anemia in hemodialysis 

patients better survival (35, 76). 

The membrane used in dialyzer can affect the survival of hemodialysis patients. In 

patients with 24 hours, residual urine volume less than 100 ml but not in patients with 24 

hours residual urine volume less than 100 ml, hemodialysis using high-flux dialysis 

membranes showed batter a survival (77). 
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2.4. Conceptual framework 

Considering the above review of survival status and mortality predictors for 

maintenance hemodialysis of end-stage renal disease, the conceptual framework 

presented below shows the interaction between different variables with the outcome 

variable. It contains socio-demographic factors, clinical parameters, and treatment-

related factors. It was developed from different literature works with slight 

modification (34, 40, 55, 78-81). 

 

 

 

  

 

 

 

 

  

 

 

Figure 1: Conceptual framework on survival status and predictors of mortality maintenance 

hemodialysis among end-stage renal disease in governmental hospital dialysis centers, Addis 

Ababa, Ethiopia, 2021. 
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3. Justification 

End-stage renal disease is the commonest and important public health problem both in 

developed and developing countries. In Ethiopia, access to dialysis services is 

increasing, but the survival rate of patients with this disease is still very low and the 

factors of death few know. There are few studies were conducted on survival status but 

did not touch the potential factors that cause death. Therefore, the purpose of this study 

was determined to the survival status and predictors of mortality among patients 

undergoing maintenance hemodialysis.  
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4. Significance of the study 

End-stage renal disease is becoming a major public health problem, especially in 

Ethiopia, where the current prevalence and incidence are increasing day today(34).  

Comorbidities such as diabetes and hypertension have also led to the loss of kidney 

function. This research will be of important practical for patients and society as a whole 

to understand their prognosis over time and life expectancy based on the conditions of 

treatment. This study provides empirical evidence for nurses and other healthcare 

professionals to implement early detection, prioritize interventions, estimate the patients’ 

survival rate, and make evidence-based decisions. Evidence of the study on patients on 

maintenance hemodialysis in the area can be used to help nephrology program managers 

develop a national strategy for the prevention and treatments of patients with end-stage 

renal disease. Finally, this research will be used as a baseline for future research.  

. 
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5. OBJECTIVES OF THE STUDY  

5.1. General objective 

 To assess the survival status and predictors of mortality on maintenance 

hemodialysis among end-stage renal disease patients in governmental hospitals 

dialysis centers at Addis Ababa, Ethiopia, 2021. 

5.2. Specific objectives 

 To determine the survival status among end-stage renal disease undergoing 

maintenance hemodialysis patients in governmental hospitals dialysis centers at 

Addis Ababa, Ethiopia, 2021.  

   

 To identify the predictors of mortality among end-stage renal disease undergoing 

maintenance hemodialysis patients in governmental hospitals dialysis centers at 

Addis Ababa, Ethiopia, 2021.  
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6. METHODS AND MATERIALS 

6.1. Study Area  

The study was conducted at the dialysis centers of the government hospital in Addis 

Ababa, the capital of Ethiopia. The city has eleven sub-cities and is located at an 

elevation of 7.546 feet (2300 meters) above sea level. There are twelve governmental 

and nine non-governmental hospitals in the city with three governmental hospitals 

offering dialysis services. These are Saint Paul's hospital millennium medical college, 

Zewditu memorial hospital, and Minilik II hospital. Currently, in governmental hospital 

dialysis centers, Saint Paul Hospital Millennium Medical College has 33 dialysis 

machines providing more than 80 patients per week, Zewditu Memorial Hospital has 6 

dialysis machines and providing dialysis for about 26 Patients, Menilik referral hospital 

has currently 10 machines and providing hemodialysis for about 26 patients with end-

stage renal disease (82). 

6.2. Study period    

The study was carried out from February to March 2021. 

6.3. Study design 

An institution-based retrospective cohort study was employed in this study. 

6.4. Source population and study population 

6.4.1. Source population 

 All medical records on maintenance hemodialysis in governmental hospitals dialysis 

centers in Addis Ababa. 

6.4.2. Study population 

 All medical records of end-stage renal disease patients undergoing maintenance 

hemodialysis attended dialysis centers during the period from January 1
st
, 2014 to 

December 31
st
, 2019 time periods.  
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6.5. Inclusion and exclusion criteria 

6.5.1. Inclusion Criteria 

 All medical records of patients who were on maintenance hemodialysis for 

ESRD during the specified period were included in the study. 

6.5.2. Exclusion criteria 

 Medical records of patients, who started on hemodialysis for acute renal failure, 

transfer in from other dialysis centers. 

 Incomplete medical records and missed medical records during data collection 

6.6. Sample size determination and sampling procedure 

6.6.1. Sample size determination 

The entire population small and below the calculated sample size to present a full and 

reliable picture of the population. The sample size was all medical records of 

maintenance hemodialysis patients who have undergone hemodialysis in enrolled in 

three governmental dialysis centers (St. Paul's hospital millennium medical college, 

Zewditu memorial hospital, and Minilik hospital) from January 1
st,

 2014 to December 

31
st
, 2019. Within the data collection period, 176 patients registered from  January 1

st, 

2014 to December 31
st,

 2019  from this 12 charts were excluded due to incompleteness, 

7 charts missing finally 157 patients' medical records that have fulfilled the criteria were 

included in the study. 

6.6.2. Sampling procedure 

First, all medical records of patients on maintenance hemodialysis of end-stage renal 

disease patients registered from January 1
st,

 2014 to December 31
st
, 2019 were selected 

then study participants who fulfill inclusion criteria were selected starting from January 

1
st
, 2014, to December 31

st
, 2019 using a census sampling technique.  
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6.7. Study variables 

6.7.1. Dependent variable: 

 Time to death  

6.7.2. Independent variables 

 Socio-demographic factors -Age, sex, family history, marital status, residence, 

insurance status, blood group, and body mass index. 

 Clinical parameters -albumin, hemoglobin, hematocrit, electrolyte, blood urea 

nitrogen, creatinine, and comorbidity, and types of comorbidity. 

 Treatment factors -Types of vascular access, duration of dialysis, frequency of 

dialysis, erythropoietin supplement, adequacy of treatment and fluid overdose, 

blood transfusion. 

6.8. Operational definitions 

Censored:  Patients who didn’t develop the outcome of interest (death) at the end of the 

follow-up period. 

Event: death of patients due to the end-stage renal disease on maintenance hemodialysis 

Follow-up period: The time from the beginning of the study period to an event, the end 

of the study, or loss of contact or withdrawal from the study. 

Time to death:  the time between the first dates of hemodialysis to the date of death 

Survival status: The outcome of patients’ status dichotomized death or censored. 

Follow-up- Causes of death were obtained from the patients’ death certificates. Patients 

submitted to kidney transplant were censored at the date of transplantation for survival 

analysis. 

Incomplete card – charts which were unknown the starting of hemodialysis and end 

date 
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6.9. Data collection tools and procedures  

The data was collected by using a data extraction tool adapted from different studies (33, 

35,39-41) which consisted of socio-demographic information (including age, sex, 

residence area) and clinical parameters and laboratory investigation (including 

hemoglobin, creatinine, and blood urea nitrogen levels, number of weekly dialysis 

sessions, the type of intravenous access) these were conducted by reviewing patients' 

medical records and the cause of death was obtained from the patients' death certificate. 

Then, the records of all the study participants were selected according to the eligibility 

criteria. Six BSc nurses (two in every hospital) and two MSc nurses for supervisors who 

were involved in the data collection in a specific period. 

6.10. Data quality Assurances  

To ensure the quality of the data the questionnaires were adapted from different 

published articles with some modification and check by a senior researcher and 

academician. Pretest on 5% medical record review was done at Saint Paul Hospital 

Millennium Medical College two weeks before the actual data collection time. Training 

to data collectors and supervisors was given for one day. The training was focused 

mainly on the aim of the study and the data extraction tool, the need for data 

completeness, confidentiality, and how to approach data extraction during the data 

collection process. After the collected data were checked daily for its completeness, 

clarity, and consistency by the supervisor and the principal investigator. Overall activity 

was controlled by the principal investigator. 

6.11. Data processing and analysis 

Data were cleaned, coded, and then entered into using epi-data version 4.2 and statistical 

analysis was performed using STATA 14 after export. The mean, median, and standard 

deviation of the descriptive statistics were used to summarize continuous data and 

frequency distribution for categorical data. The incidence density and cumulative 

incidence density were calculated over the study period. The patients’ status was 

dichotomized into death and censor. The survival table was used to estimate the 

probability of survival of maintenance hemodialysis at different time intervals. Kaplan 
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Meier survival curve, and the log-rank test, was used to estimate the survival curve and 

the existence of differences in survival between explanatory variables. Prior to Cox 

proportional hazard regression, multicollinearity was checked. The basic assumptions of 

the Cox regression model were tested by using the goodness-of-fit test by Shenfield 

residual and variables having P-value >0.05 were considered as fulfilling assumptions.  

Bivariate Cox- proportional regression was done at the p-value < 0.25 those variables 

fitted at a p-value less than 0.25 were input into multivariable Cox proportional 

regression analysis. Those predictors’ variables with a p-value less than 0.05 were 

considered as statistically significant factors from time to death in hemodialysis patients. 

The P-value with a hazard ratio was used to determine the statistical significance and 

strength of association between the predictors’ variable and outcome variables.      

6.12. Ethical consideration 

Ethical clearance was obtained from the institution review board (IRB) of Addis Ababa 

University, School of Nursing, and Midwifery. The cooperation letter was written to the 

concerned bodies. Consent was obtained from the medical director and dialysis center 

focal person of each hospital. The name of the patient was not extracted to ensure the 

privacy of patients and confidentiality was maintained throughout the study. To keep all 

confidentiality, after the computer collects data was coded and locked by password, and 

the data was disclosed to any person other than the principal investigator. 

6.13. Dissemination of result 

The result of the thesis will be presented and submitted to Addis Ababa University, 

College of Health Science, School of Nursing and Midwifery, Department of nursing. 

The result will also be distributed to governmental hospitals, dialysis centers in Addis 

Ababa. In addition, the final result document will be presented to responsible bodies 

working in the area. The final effort will be made to publish in a peer-reviewed Journal. 
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7. Result 

7.1. Socio-demographic characteristics of the study participants   

Out of 157 study participants, 120 were censored and 37 have died. About night-nine 

(63.1%) were male. At the beginning of hemodialysis mean age of the patients was 

39.43 + 12.9 SD years minimum and maximum age 19 and 76 respectively. A large 

proportion of 122(77.7%) of the patients from Addis Ababa. More than half 87(55.4%) 

were married. BMI most participants were in the 18.5-24.9 Kg/m
2
 range. About more 

than two-thirds 131 (83.4%) of the participants were paid. Regarding the potential cause 

of CKD, eighty (51%) were hypertension and 6.4 % diabetes, 8.9% both hypertension 

and diabetes and 10.2% glomerulonephritis (Table 1). 
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Table 1. Baseline socio-demographic characteristics of maintenance hemodialysis 

patients’ governmental dialysis centers from January 2014-December 2019 Addis Ababa 

Ethiopia (n=157). 

Variable    Category             Status of last Total No. 

(%) Death            

No. (%) 

Censored  

No. (%) 

Gender  Male 

Female 

21(21.2) 

16(27.6) 

78(78.8) 

42(72.4) 

99(63.1) 

58(36.9) 

Age 19-34 

35-64 

>65 

9(13.2) 

22(27.2) 

6(75.0) 

59(86.8) 

59(72.8) 

2(25) 

68(43.3) 

81(51.6) 

8(5.1) 

Marital status  Single  

Married 

Others  

11(17.2) 

25 (28.7) 

1(16.7) 

53(82.8) 

62(71.3%) 

5(83.3) 

64(40.8) 

87(55.4) 

6(3.8) 

Family history  Yes 

No 

5(21.7) 

32(23.9) 

18(78.3) 

102(76.1) 

23(14.6) 

134(85.4) 

Residency  Addis Ababa 

Other 

26(21.3) 

11(31.4) 

96(78.7) 

24(68.6) 

122(77.7) 

35(22.3) 

Insurance  Free  

Paid 

1(3.8) 

36(27.5) 

25(96.2) 

95(72.5) 

26(16.6) 

131(83.4) 

Body  mass 

index 

<18.5 

18.5-24.9 

25-29.5 

>30 

14(35.0) 

19(19.8) 

3(18.75) 

   - 

26(65.0) 

77(80.2) 

13(81.25) 

    - 

40(26.3) 

96(63.2) 

16(10.1) 

   - 

       NB-CKD Chronic Kidney disease, others - renal trauma, renal stone, and unknown causes  
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7.2. Clinical parameter and treatment-related factors 

Slightly higher than two-third of patients 102(65%) had three sessions of dialysis a 

week. The duration of each session range between 3.5 to 4 hours. On average, patients 

took maintenance hemodialysis for a mean of 35.7 months. Only one patient survival 

longer than 6 years. The mean serum creatinine at dialysis initiation was 8.4 ± 

4.66.mg/dl. The mean blood urea nitrogen 81.5 ± 27.87.mg/dl. The arteriovenous fistula 

was common vascular accesses used for hemodialysis at centers. About 82(52.2%) of 

patients were given erythropoietin for complication of end-stage renal disease of which 

56(68.3%) were given regular and 26 (31.7%) given at least once. Forty-seven (29.9%) 

of them have been given blood transfusions at least once during their time on dialysis. A 

paired sample t-test shows that the mean serum creatinine at the last session of 

hemodialysis dropped from 8.4mg/dl to 6.82mg/dl from initiation of dialysis (P <0001). 

The mean blood urea nitrogen also drops from the initial dialysis level 81.5mg/dl to 

70.1mg/dl last session (P <0.0001) but there was no significant change in hematocrit and 

potassium, during the initiation of dialysis most patients anemia was recorded. 

Regarding comorbidity, the most common comorbidity condition was identified with 

hypertension which was recorded 131(83.4%), 39(24.8% was at least one type of 

pathology cardiovascular disease, and diabetes mellitus 25(15.9%), and one recorded 

malignancy (Table.2) 
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Table 2: Clinical parameters and treatment-related characteristics maintenance 

hemodialysis patients governmental dialysis centers from January 2014- December 2019 

Addis Ababa, Ethiopia (n=157). 

Variable  Category             Status of last Total No (%) 

Death No (%) CensoredNo (%)  

Frequency of dialysis 

session /week 

Twice  

Tripled 

7(12.7) 

30(29.4) 

48(87.3) 

72(70.6) 

55(35.0) 

102(65.0) 

Duration of dialysis 3.5 hrs.  

4 hrs. 

3(13.0) 

34(25.4) 

20(87.0) 

100(74.6) 

23(14.6) 

134(85.4) 

Types of vascular access  Fistula  

Catheter 

16(13.2) 

21(58.3) 

105(86.8) 

15(41.7) 

121(77.1) 

36(22.9) 

Erythropoitin  treatment  Yes 

No 

16(19.5) 

21(28.0) 

66(80.5) 

54(72.0) 

82(52.2) 

75(47.8) 

Blood transfusion at 

least once  

Yes  

No 

16(34.0) 

21(19.1) 

31(66.0) 

89(80.9) 

47(29.9) 

110(70.1) 

Fluid overload  Yes 

No 

9(56.3) 

28(19.9) 

7(43.8) 

113(80.1) 

16(10.2) 

141(89.8) 

Baseline albumin  

(mg/dl) 

≤ 3.5 

>3.5 

25(42.4) 

12(12.2) 

34(57.6) 

86(87.8) 

59(37.6) 

98(62.4) 

Baseline hemoglobin 

(g/dl)  

≤ 10 

>10 

21(30.9) 

16(18.0) 

46(69.1) 

73(82.0) 

68(43.3) 

89(56.7) 

Baseline hematocrit  

(%) 

≤ 30% 

>30% 

23 (33.3) 

14 (15.9) 

46 (66.7) 

76 (84.1) 

69 (43.9) 

88(56.1) 

Baseline BUN   

(mg/dl)         

≤81.5  

>81.5  

14(17.1) 

23(30.7) 

68(82.9) 

52(69.3) 

82(52.2) 

75(47.8) 

Baseline Creatinine  

(mg/dl) 

≤8.4  

>8.4  

15(17.2) 

48(68.6) 

72(82.8) 

22(31.4) 

87(55.4) 

70(44.6) 
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7.3. Survival status of maintenance hemodialysis patients 

The mean survival of patients was 57.323 months (95% CI; 53.56-61.087) at 72 months 

of follow-up. The overall mortality rate in follow-up during 467.1 person-year 

observation (PYO) was 7.92 per 100 (95% CI: 5.74–10.93) pers on-year follow-up. The 

cumulative incidence of death maintenance hemodialysis patients over six years follow-

up period was 37 (23.6%) while 120 (76.4%) of the study participates were censored 

from this 24(15.2%) were transplanted. 

7.4. Overall survival of maintenance hemodialysis patients 

In this study, a total of 157 patients on maintenance hemodialysis were followed for a 

total of 72 months. As shown in the Kaplan- Meier survival estimate curve, in the 72-

month follow-up the overall survival rate was 47.6% (95% CI: 30.62-62.85%).The 

estimated cumulative survival rate of maintenance hemodialysis patients were at 12, 24, 

36, 48, and 60 months were 94.8%, 91.1%, 81.2%, 77.3%, and 57.2% respectively 

Figure 2. Kaplan-Meier survival curve indicated that an increase in time decreases the 

survival rate of hemodialysis patients.  In this study, the highest mortality rate was found 

between 20-40 months. The frequency registered cause of death was cardiovascular 

disease 35.1% followed by septicemia 21.6% and 16.2 % uremic complication. Thirty-

three deaths occurred in the hospital while the remaining four were at home.  
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Figure 2. Overall survival status among maintenance hemodialysis patients in governmental 

dialysis centers, Addis Ababa, Ethiopia from January 2014 to December 2019.   

7.5. Survival estimates among predictors variables  

The log-rank test was conducted to check for the existence of any significant difference 

in survival among the various level categorical variable considered in the study. The test 

statistics in this study showed a significant association in survival function for different 

variables. According, the Kaplan–Meier analysis indicated that significant evidence of 

differences, the presents of diabetes mellitus, baseline albumin level and catheter 

vascular access, erythropoietin treatments. Patients who have diabetes mellitus disease 

had shorter survival than the non-diabetic disease. The mean survival for those who had 

diabetes was 38.54month (CL: 29.87-47.21) and non-diabetic 62.33(CI: 58.6-66.1). The 

baseline albumin less than 3.5mg/dl was short time survival compared to albumin level 

greater than 3.5mg/dl mean survival (46.86, 95% CI: 41.0-52.3)and 64.38(95%, CI 

60.47-68.22). Kaplan-Meier survival analysis showed that vascular access catheter used 

and erythropoietin treatments were given significantly short and long survival time 
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respectively. The mean survival time using catheter and fistula was 62.82 (CI: 58.94-

66.68) and 44.38(CI: 36.89-51.87) respectively (shown in Table -3) 

 

Table 3.   The Mean survival time, cumulative survival probability, and log-rank test for 

the according to different characteristics of patients six-year follow-up (Kaplan –Meier) 

hemodialysis patients in governmental dialysis centers hospital Addis Ababa, 

Ethiopia.2021 (n=157).  

Variable

  

Category Mean Survival time 

in months (95% CI) 

Overall, 6- 

year 

Survival (%) 

 

Log-rank 

test (p-value) 

 

Age  19-34 

35-64 

>65 

60.6(54.65-66.5) 

57.6(52.7-62.5) 

44.5(28.9-60.2) 

77.3 

47.6 

0 

0.065 

Gender  Male 

Female  

58.9(54.74-62.1) 

47.86(47.2-59.2) 

60.2 

18.1 

 0.148 

Residence  Addis Ababa  

Other 

58.9(54.74-62.1) 

47.86(41.97-53.75) 

54.6 

13.9 

 0.049 

Marital status  Single  

Married  

Other  

58.7(52.7-64.8) 

56.5(51.7-61.3) 

42.0(30.5-53.5) 

66.3 

41.1 

83.3 

  0.42 

 

Insurance  Free 

Paid  

65.5(60.5-70.5) 

55.6(51.4-59.7) 

92.3 

42.4 

 0.03 

Family 

history  

Yes  

No  

53.57(47.2-61.9) 

57.4(53.5-61.4) 

57.13 

47.4 

 0.93 

CVD  Yes  

No  

48.7(41.89-55.5) 

62.5(57.34-65.7) 

12.3 

71.74 

 0.001 

HTN Yes 

No  

58.4(54.375-62.4) 

51.4(42.04-62.712) 

48.7 

42.42 

 0.206 

DM Yes 

No  

38.5(28.87-47.2) 

62.33(58.62-66.04) 

6.33 

63.9 

 0.000 
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Types of 

vascular  

Fistula  

Catheter  

 62.8(58.9-66.6) 

  44.4(36.9-51.87) 

69.8 

11.1 

 0.000 

 

Frequency  

/session  

Twice  

Tripled  

60.5(53.8-67.21 

56.3(51.82-60.73) 

69.73 

44.0 

 0.34 

Duration dialysis  3.5hrs 

4hrs  

61.99(52.51-71.48 

56.1(52.1-60.0) 

45.7 

60.7 

 0.316 

EPO Treatment  Yes  

No  

61.0(56.55-65.48 

52.0(46.26-56.75 

54.86 

42.8 

 0.039 

Fluid overdose Yes 

No  

41.93(36.73-53.13) 

59.41(55.6-63.21) 

18.5 

51.5 

 0.001 

Blood transfusion  Yes  

No  

48.46(41.55-55.22) 

66.38(56.26-64.51) 

17.4 

56.7 

 0.008 

Albumin  

(mg/dl) 

≤ 3.5 

 >3.5 

46.86(41.0-52.71) 

64.38(60.47-68.22) 

20.4 

68.4 

0.000 

Hemoglobin 

(g/dl) 

≤ 10 

>10 

52.49(46.71-58.29) 

60.04(55.52-64.56) 

24.12 

67.9 

 0.023 

Hematocrit (%)  ≤ 30 

>30 

51.1(45.14-56.96) 

60.44(56.02-64.86) 

19.6 

67.35 

 0.006 

Blood urea 

nitrogen(mg/dl) 

≤81.5 

>81.5 

61.3(56.6-65.9) 

52.7(47.5-58.0) 

51.7 

50.1 

0.065 

Creatinine 

(mg/dl) 

≤8.4 

>8.4 

61.6(57.3-65.9) 

51.2(45.5-56.9) 

52.7 

43.6 

0.015 

        NB-CVD-cardiovascular disease, HTN -hypertension, EPO –Erythropoietin, CI- confidence interval 
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The below graph showed that the mean survival for those patients who had diabetes 

mellitus was (38.5 months, CI: 28.9-47.2) which was lower than the mean survival time 

of those who had without diabetes mellitus (62.3 months, CI: 58.6-66.1) with statistical 

difference of p-value <0.0001 (figure 3 below). 

  

Figure 3. The Kaplan-Meier survival curves compare survival time of patients starting 

hemodialysis patients present and absence of diabetes mellitus in governmental dialysis 

centers, Addis Ababa, Ethiopia from January 2014 - December 2019 (n=157). 
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The Kaplan Meier graph showed that the mean survival for those patients who had 

catheter was (44.4months, CI: 36.9-51.87) which was lower than mean survival time of 

those who had a fistula (62.8 months, CI: 58.9-66.6) with statistical difference of p 

value=0.000(As shown figure 4 below). 

 

 

 

Figure 4. The Kaplan-Meier survival curves compare survival time of patients starting 

maintenance hemodialysis patients with vascular access types in governmental dialysis 

centers, Addis Ababa, Ethiopia from January 2014 to December 2019(n=157). 
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The Kaplan Meier graph indicated that the mean survival for those patients who had 

albumin level less than 3.5mg/dl (46.46 months, CI: 41.3-52.7) which was lower than 

mean survival time of those who had albumin level >3.5mg/dl (64.38 months, CI: 60.47-

68.2) with statically difference of p value<0.001(As shown figure 6 below). 

 

 

Figure 5. The Kaplan-Meier survival curves compare survival time of patients starting 

maintenance hemodialysis patients with baseline albumin in governmental dialysis 

centers, Addis Ababa, Ethiopia from January 2014 - December  2019 (n=157). 
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The Kaplan Meier graph showed that the survival time of hemodialysis patients who 

received erythropoietin treatment was longer survival than that of those who had never 

received it. The mean survival time was (61.0 months, CI: 56.5-65.5) and (52 months CI: 

46.26 - 56.7), statistically different p-value = 0.039 (As shown in figure 7 below). 

 

Figure 6. The Kaplan-Meier survival curves compare survival time of patients starting 

hemodialysis patients with erythropoietin treatment present or absent in governmental 

dialysis centers, Addis Ababa, Ethiopia from January 2014 to December 2019(n=157). 
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7.6. Predictors of maintenance hemodialysis mortality patients 

In bivariable Cox-proportional hazard regression age group, gender, residency, 

insurance, CVD, HNT, DM, vascular accesses, erythropoietin treatment, fluid overload, 

blood transfusion at least once, albumin hemoglobin, blood urea nitrogen, and creatinine 

were fitted bivariable analysis at (p <0.25). In multivariable those variables with a p-

value <, 0.25 in the bivariable analysis and non-collinear independent variables were 

included. In the multivariable Cox-proportional hazards model; diabetes mallets, 

vascular accesses, baseline albumin level, and erythropoietin treatment were significant 

predictors of mortality of patients undergoing maintenance hemodialysis (P-value<0.05). 

As the multivariable analysis showed patients who had diabetes mellitus were 3.1- times 

at high hazard to die than patients without diabetes mellitus (AHR: 3.1, 95%, CI:1.10-

8.87). Among hemodialysis patients who had catheter, vascular access was 3.56 times at 

high hazard to die than those who had a fistula (AHR: 3.56, (95%, CI: 1.60-7.93). 

Regarding patients with albumin level less than 3.5mg/dl were 3.2 times at high hazard 

to die than those who were albumin greater than 3.5 mg/dl (AHR: 3.2, CI: 1.245-8.10). 

Furthermore, patients who have been given erythropoietin treatments during 

hemodialysis were reduced mortality by 67% compared to those who were never given 

(AHR: 0.33, 95% CI: 0.143-0.77) (Table 4). 
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Table 4. Bivariable and multivariable Cox-regression analysis result maintenance hemodialysis 

patients governmental dialysis centers, Addis Ababa, Ethiopia from January 1
st
, 2014 to 

December 31
st
, 2019(n=157). 

Independent  

Variables 

Bivariable  

cHR (95% CI) 

Multivariable  

aHR (95% CI) 

 

p-value  

Age  

    19-34 

    35-64 

    >65 

 

1  

1.32(0.60-2.91)  

3.2(1.123-9.141) * 

 

1 

0.71(0.26-1.96) 

0.27(0.05-1.59) 

 

 

0.51 

0.15 

Gender  

     Male  

     Female  

 

1     

1.62(.84-3.13) 

 

1  

1.61(0.63-4.17) 

 

 

0.31 

Residence  

   Addis Ababa 

    Other 

 

1 

2.04(0.98-4.21) 

 

1 

1.46(0.56-3.794) 

 

 

0.43 

Insurance  

   Free 

   Paid 

 

1 

6.67(.914-48.6) 

 

1 

3.7(0.46-29.64) 

 

 

0.21 

CVD 

   No 

  Yes  

 

1 

2.84(1.48-5.42) ** 

 

1 

1.22 (0.47-3.15)  

 

 

0.68 

HNT 

   No  

  Yes  

 

1 

0.61(0.27-1.32) 

 

1 

0.38(0.14- 1.10) 

 

 

0.07 

DM 

  No 

  Yes  

 

1 

5.45(2.85-10.42) *** 

  

1 

3.1(1.10-8.87) * 

 

 

0.035 

Vascular  

   Fistula  

   Catheter  

 

1 

4.21(2.196-8.077) *** 

 

1 

3.56(1.60-7.93)* 

 

 

0.002 

Fluid overdose 

  No 

  Yes  

 

1 

3.34(1.569-7.119) *  

 

1 

2.39(.829-6.94) 

 

 

0.10 

EPO treatment 

   No 

   Yes 

 

1 

0.51(0.262-0.98) * 

 

1 

0.33(0.14-0.77) * 

 

 

0.011 
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Blood transfusion  

      No  

      Yes  

 

1 

2.38(1.235-4.589)**  

 

1 

2.25(.859-5.92) 

 

 

0.09 

Baseline albumin 

    >3.5mg/dl 

   ≤ 3.5mg/dl 

 

1 

4.4(2.162-9.024) ***  

 

1 

3.2(1.245-8.10) *  

 

 

0.016 

Baseline Hemoglobin 

    >10mg/dl 

    ≤ 10mg/dl  

 

1 

2.1(1.091-4.038) * 

 

1 

1.8(.67-5.13) 

 

 

0.22 

Baseline Hematocrit 

    > 30% 

   ≤ 30%  

 

1 

2.43(1.258-4.706) *  

 

1 

1.6(.59-4.47) 

 

 

0.34 

Baseline BUN  

    ≤  81.5mg/dl                                                

    >81.5mg/dl 

 

1 

1.8(0.95-3.67) 

 

1 

2.25(0.94-5.41) 

 

 

0.06 

Baseline creatinine  

     ≤  8.4mg/dl 

     > 8.4mg/dl 

 

1 

2.23(1.153-4.33)* 

 

1 

1.45(0.65-3.22) 

 

 

0.35 

NB: CI; confidence interval, AHR; adjusted Hazard ratio, CHR: crude hazard ratio, CVD -cardiovascular 

disease, DM-diabetes mallets, HTN-hypertension, EPO –erythropoitin treatment * indicate Significant (P-

value < 0.05), ** indicate significant (p-value<0.01), *** indicate significant (p<0.001) 
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7.7. Test of proportional hazard assumption  

  
A Cox regression model was used to examine the fitted proportional hazard models. A. 

goodness-of-fit (GOF) was conducted particularly the Schoenfeld residuals proportional 

hazard (PH) assumption test for the individual covariates and global tests were used.  

From Table below. Each covariate (P-Value > 0.05) and all of the covariates at the same 

time (Global test for Cox proportional hazard P-Value=0.7514>0.05) satisfy the PH 

assumption.   

Table 5. Goodness-of-fit test assessing proportional hazards Assumption.  

Variable  rho * Chi-square df** Prob>chi2 

Age  0.16926             1.68         1 0.1953 

Gender    0.24426          3.27         1 0.0704 

Residence    0.06375          0.15         1 0.6987 

Insurance  -0.09914          0.44         1 0.5048 

Cardiovascular disease  -0.06513          0.23         1 0.6333 

Hypertension  0.22916          2.98         1 0.0841 

Diabetes mellitus  0.13342          1.43         1 0.2313 

Vascular access  0.08555          0.35         1 0.5558 

EPO treatment  0.17519          1.51         1 0.2198 

Fluid over             -0.08608          0.34         1 0.5576 

Blood transfusion          -0.02234          0.02         1 0.8798 

Albumin       -0.03057          0.06         1 0.8038 

Hemoglobin  0.10265          0.71         1 0.3999 

Hematocrit  -0.16513          1.75         1 0.1858 

Creatinine  -0.04994          0.11         1 0.7444 

Blood urea nitrogen 0.04786          0.12         1 0.7277 

  Global test                                                  11.89             16           0.7514 

    *The correction coefficient between the residual times     **degree of freedom 
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8. Discussion  

Hemodialysis is a common renal replacement therapy option for end-stage renal disease 

patients in Ethiopia. In this retrospective follow-up study was aimed to assess the 

survival and predictors of maintenance hemodialysis patients to identify factors that 

could be associated with mortality follow–up for 72 months. At the end of the follow-up, 

the study showed that the cumulative incidence was found to be 37(23.6%) and mortality 

rate 7.9 (95% CI: 5.74– 10.93) person per year. This finding in line with the study in 

Brazil [24.69%] (40), Indian [19.8%](83). Although the lower than that of a study 

conducted in Iran [34.4%] (42). Ethiopia [45.1%](35) and higher than south Indian 

[10.4%](46) the possible explanation could be variation in sample size and follow-up 

period there was change treatment modality. 

The mean survival time was 57.3 months (95%, CI: 53.5-61.1) the highest mortality rate 

occurred between 24-48 months, and 35% of deaths occurred. In contrast reports from 

the previous study showed that the mortality rate was higher in the first 12 months(36). 

In Ethiopia  [23.1% ] was died in first 3 months (35), India [66 % ] died in first 4 months 

(84). This difference could be justified by in this study high rate of renal transplantation 

may cause patients to withdraw from hemodialysis and delay the registration of deaths at 

home.  Another possible explanation age of patients who start hemodialysis treatment 

their sample was used older age. 

This retrospective follow-up study revealed that the overall 1, 3-, and 5-years survival 

rate were 94.8%, 81.2%, and 57.2 % respectively. This finding is  consistent  with other 

similar study which have been conducted Taiwan [92.1%, 77.4 % and 66.4%] (44), Iran 

[91.9%, 66%, and 46%)] (42), Morocco [95%, 87.3% and 80.2%](47).However, this 

finding was higher than reported from a previous study in Ethiopia, Addis Ababa [45.1% 

and 16.5 %] (35), in Mekel [55 % and 21.5%] (50) at 1 - 5-years. Even higher than other 

previous result in Indian [87.3% ,45.5 % and 21.5%] (45), Brazil [84.7%,78.7% and 

63.3% ] at 1- 3 and 5 years (40).The possible explanation variation in survival could be 

due to different, sample composition regarding age, comorbidity condition and also 

higher transplantation rate in our patients leaves from undergoing hemodialysis and the 
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period of study, the accessibility of hemodialysis services was the increase in currently 

and also delay the recording of patients’ deaths at home. 

Diabetes mellitus is another comorbidity risk factor and had a significant negative 

impact on patient survival. According to this study, patients with diabetes mellitus had a 

3.1-times greater hazard to die than those who do not have diabetes mellitus (AHR,3.1, 

95%CI: 1.10-8.87). This finding is supported by the study conducted in Taiwan, Iran, 

and Indian the presents of a diabetic was an increase in mortality 1.77, 1.9, and 1.73-

times compared with non-diabetes mellitus respectively (44, 58, 85).  

This explained that some factors may be contributed to the poor prognosis of survival 

diabetic patients including deterioration of atrial stiffness, infection, a problem with 

vascular access, and weight gain during hemodialysis interval high probability to 

occurred die in diabetic mellitus patients (59).  

This study showed that a baseline albumin level of less than 3.5mg/dl was found a 

significant predictor of death among end-stage renal disease on maintenance 

hemodialysis. Accordingly, patients who had an albumin level < 3.5mg/dl 3.2-times 

more hazard to die as compared to those who had albumin greater than 3.5mg/dl [AHR: 

3.2, CI: 1.245-8.10]. This finding is supported by a previous study which has been 

conducted in West Iran mortality of patients with an albumin level of less than 3.5 g/dL 

was 2.05 times higher hazard than those with higher amounts of albumin (62).Taiwan 

low albumin 1.40-time higher hazard of die(44). Brazil low albumin levels were 5.74-

times an increased hazard of mortality compared to the highest albumin  (40).  

The possible explanation related to dialysis patient’s low serum albumin level indicated 

that low level of protein which leads to inflammation, inability to hemostasis of body 

fluid due to decrease in oncotic pressure and other complication of CKD like anemia, 

and decrease over time correlated with increase cardiovascular death(61). Another 

explanation of renal dysfunction and physician prescribed dietary-recommendation, 

disease association inadequate dietary intake, across dialysis membrane further reduced 

albumin level increase hazard of the die. 
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The Studies showed that types of vascular access powerful predictors of patients' 

survival. The current study showed that 22.9% of patients had catheter as vascular access 

58.8% death compared with fistula. The mean survival was 44.4 months [95%, CI 36.8-

51.8] for the catheter group and 62.8 months [95% CI: 58.9-66.6] in fistula vascular 

accesses (p< 0001). Patients having catheters had 3.56 times a hazard to die compared to 

fistula [AHR, 3.56, CI: 1.59-7.58]. This finding is supported by previous studies 

conducted French, United State, Iran, and Taiwan in which was 1.74, 2.25, 1.58, and 

3.23-times higher hazard compared with fistula respectively  (44, 59, 69, 76).  

Several explanations have been suggested for patients with catheters dialysis were 

catheter-related bloodstream infection, catheters deliver a lower blood flow which may 

lead to a lower dialysis dose, central vein obstruction, and more frequent hospitalization 

due to dysfunction of catheter, thrombosis, bleeding, and hematoma formation (70, 86). 

The result from this study shows that patients who had received erythropoietin 

treatments were found to be a predictor of longer survival than those who had never 

received erythropoietin treatments regardless of the dose erythropoietin which patients 

who give erythropoietin had 67% reduce mortality compared with never given 

AHR,0.33(95%, CI:0.143-0.77). This is supported by a previous study in Ethiopia 

patients given erythropoietin treatments longer survival than not given (35). United 

States study showed that patients treated with erythropoietin were significant 

improvements (76). This could be justified by patients treated with erythropoietin can 

prevent anemia by increasing hemoglobin levels, thus increasing maximum oxygen 

consumption, improving quality of life, and preventing chronic kidney disease 

complications such as heart disease (87).  
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9. STRENGTHS AND LIMITATIONS 

9.1. Strength   

 The study was conducted for  a long-term follow-up (six years), which 

increased the observation time and allowed us to understand the long-term 

impact of maintenance hemodialysis on patients survival  

 Data were collected by nurses who were experienced in data collection, 

which plays an important role in data quality. 

9.2. Limitations 

 Data collected from secondary source; some important predictors were not 

registered and not included in the analysis, but several studies report that these 

predictors determine the survival rate of hemodialysis patients, such as the 

nutritional status of the patient, C-reactive protein, parathyroid hormone, 

serum iron levels, serum ferritin level, and lipid profile.  

 The sample size small might not be reflecting the overall maintenance 

hemodialysis patients’ status nationally. 

 The data were collected retrospectively information bias to some extent 

existed     
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10.  CONCLUSION AND RECOMMENDATION  

10.1. Conclusion  

The overall survival probability of hemodialysis patients was 47.6% at the 72 months of 

follow-up. Despite the advance in diagnosis, pharmacological treatments, and increase in 

the accessibility of hemodialysis the survival rate was a decline over years, not show 

improvements. Vascular catheter, baseline albumin level, and comorbidity of diabetes 

mellitus were found to be significant predictors of mortality. Whereas, erythropoietin 

treatment reduced mortality in hemodialysis patients. This finding makes it possible to 

identify high-risk patients early improve and adjust the care of patients on hemodialysis, 

thus improving the survival rate and quality of life of these patients. 
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10.2. Recommendations 

Based on study finding, the following important recommendations could be forwarded 

to: 

To the federal minister of health:  

 Patients on maintenance hemodialysis required long term care need to be 

strengthened more to develop a way to reducing mortality by providing 

important clinical laboratory monitoring service such as albumin test, increase 

the availability of drugs and materials. 

To dialysis centers and health care providers:  

 Health care providers could be emphasized to those patients with diabetic 

mellitus comorbidity  

 Special emphasis could be given to patients who had used catheter vascular 

access  early detection of catheter-related infection, timely change dysfunction 

catheter  

 Increase availability and accessibility of erythropoietin drug and timely update 

serum albumin level. 

To Future researchers: 

 Further prospective follow-up studies could be conducted, including important 

predictive factors such as the patient’s quality of life, parathyroid hormone, 

nutritional parameters, and blood lipid status, and institutional and social factors  

 Could address the limitation of this study  

.  
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12. ANNEXES 

Annex 1: Information Sheet English Version 

Title of the Research proposal: Survival status and predictors of mortality on 

maintenance hemodialysis among end-stage renal disease patients from 2015 to 2019 in 

dialysis centers in Addis Ababa city, Ethiopia, 2021. A retrospective cohort study  

Name of Investigator: Yalew Mossie (BSc) 

Name of the Organization: Addis Ababa University, College of Health Science, School 

of Nursing and Midwifery, Department of Adult health nursing 

Name of the Sponsor: Addis Ababa University 

Purpose of the Research Project: To assess the survival status and predictors of 

mortality among end-stage renal disease patients undergoing maintenance hemodialysis 

enrolled from January 1
st
, 2014 to December 31

st
, 2019 in Addis Ababa, Ethiopia, 2021. 

Procedure: To achieve the above objective, information that will necessary for the study 

take from medical record forms with the aid of a data extraction tool and patients 

enrolled from 2014 to 2019. 

Risk and /or Discomfort: since the study was conducted by taking appropriate 

information from the medical chart, it did not cause any harm to the patients. The name 

or any other identifying information was not be recorded in the questionnaire, and all 

information obtained was from the chart keep strictly confidential and in a keeping 

place. The information retrieves would only be used for the study purpose 

Benefits: This research has no direct benefit to the patients whose files/records were 

included in this research. However, the indirect benefits of this research to program 

participants and other clients are obvious. This is because if the planner is preparing a 

planned plan, the client will benefit from the plan to provide appropriate care and 

treatment services to the patient. All in all, research work has direct major benefits to 

health care planners and managers 

Confidentiality: To ensure confidentiality, the data on the charts was collected without 

the name of the client, and the information collected from this research project will be 

kept confidential and stored in the filing cabinet. Also, it is not allowed to be used by 
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anyone except researchers, and it will be stored in the key and lock system along with 

the computer pass area`  

Person to contact: The research project was reviewed and approved by the Institutional 

Review Board of the School of Nursing and Midwifery, School of Health Sciences. If 

you have any questions you can contact any of the following individuals (Investigator 

and Advisors) and you might ask at any time you want.  

Mr. Tigestu Gebreyohannis MSc, Assistant Professor: Addis Ababa University, College 

of Health Sciences, School of Nursing and Midwifery  

Mr. Boka Dugassa MSc lecturer: Addis Ababa University, College of Health Sciences, 

School of Nursing and Midwifery.  

Yalew Mossie, BSc: Addis Ababa University, College of Health Sciences, School of 

Nursing and Midwifery  

Cell phone: +251922266104, E-mail:- ymossie21@gmail.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

53 
 

Annex 2: Data Extraction tool 

This checklist was used for the collection of patient-related and Clinic parameters and treatment-

related factors of patients on maintenance hemodialysis in end-stage renal disease. All this 

information was retrieved from the client's registration book and an individual patient card 

without mentioning the name of the client from (2014-2019). 

Code (MRN) ………………… 

1.  The date starts hemodialysis ……………….           

                                          Socio-demographic factors patients  

2.  Age                       years  

3.  Gender  1. Mal                 

2. Female 

4.  Body mass index  

……...Weight  

……...High 

…….. Kg/m
2
 

            Category 

Underweight (under 18.5)  

Normal weight (18.5-24.9)  

Overweight 25-29.9  

Obesity over 30  

5.  Place of residence 1. From Addis Ababa 

2. Outside Addis Ababa 

6.   Marital status 

 

1. Single                    2. Married   

2. Divorced                 4. Widowed 

7.  Blood group 

 

1. A    2.  B    3. AB   4. O 

2.  Insurance  1. Free           2. paid 

3.  Primary causes of end-stage renal 

disease 

 

1. Hypertension 

2.  Diabetes mellitus 

3.  Glomerulonephritis 

4.  Urologic and obstructive disease 

5. Others………….                                 

4.  Family history of ESRD 1. Yes, 2. No 
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                   Comorbidity condition  

5.   Cardiac vascular disease  

 

1. Yes  

2. No  

6.  Anemia  1. Yes  

2. No  

7.  Hypertension  1. Yes  

2. No  

8.  Diabetes mellitus  

 

1. Yes  

2. No  

9.  HIV 1. Yes, 2. No  

10.  Malignancy (cancer) 1. Yes, 2. No  

    Baseline laboratory and Clinical parameters. 

11.  Serum albumin  

 

12.  Hemoglobin((g/dL) 

 

 

13.  Hematocrit   

14.  BUN (mg/dl) ` 

15.  Creatinine (mg/dl)  

16.  Calcium   

17.  Potassium   

18.  Sodium   

19.  Phosphate  

                           Treatment-related factors 

20.  Types of vascular access 1. Fistula  

2. Catheter                 

3. Graft                   

21.  Frequency of dialysis per 

sessions/week 

1. Once                     

2. Twice              
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 3. Tripled                     

22.  Duration of dialysis  1. 3.5h                

2. 4h                  

23.  Adequacy of  dialysis  1. >1.2kt/v            

2. <1.2kt/v         

24.  Erythropoietin treatment 1. Yes   

2. No  

25.  If yes in q1.  24  

 

1. Regularly 

2. At least once   

26.  Fluid overload 

 

1. Yes  

2. No  

27.  Blood transfusion at least one 

 

1. Yes  

2. No  

                                          Follow-up status  

28.  

 

Status of the patient during the last 

contact 

1. Dead 

2. Censored  

3. Transplant 

4. Loss follow-up 

29.  If death when (date) ……………………….. 

30.  Where is death occur?  1.  At home  

2. At hospital 

31.  Cause of death 1. Sepsis  

2. Cardiovascular disease  

3. Uremic complications 

4. Metabolic acidosis  

5. Sudden death 

6. Others…………. 

32.  Date Last contact date ……………………….. 
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