
Ernst-Moritz-Arndt-Universität Greifswald 

Rechts- und Staatswissenschaftliche Fakultät 

Lehrstuhl für Allgemeine Betriebswirtschaftslehre und Gesundheitsmanagement 

Prof. Dr. rer. pol. Steffen Fleßa 

 

 

 

The Economics of Dialysis in Tanzania 

 

 

 

 

Inauguraldissertation 
 

zur Erlangung des akademischen Grades  
 

Doktor der Wirtschaftswissenschaften (Dr. rer. pol.) 
  
 

 

 

 

 

Submitted by: 

Mushi, Lawrencia Dominick 

born on 09.06.1980. 

in Tanzania. 



i 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dekan:               Prof. Dr.  rer. pol. Martin Steinrücke 

1. Gutachter:      Prof. Dr. rer. pol. Steffen Fleßa  

2. Gutachter:      Prof. Dr. Med. Sylvia Stracke  

Tag der mündlichen Prüfung: 6. Juli 2015. 



ii 

 

 

Table of content  

List of Tables ............................................................................................................................ iii 

List of Figures .......................................................................................................................... iv 

Abbreviations and Acronyms .................................................................................................. v 

Overview ................................................................................................................................. vii 

1. Introduction .......................................................................................................................... 1 

2. Background ........................................................................................................................... 4 
2.1. Chronic Kidney Disease ................................................................................................ 4 

2.1.1. End-Stage Renal Diseases ........................................................................................ 5 
2.1.2. Dialysis ..................................................................................................................... 6 
2.1.2. Hemodialysis ............................................................................................................ 7 
2.1.3. Peritoneal Dialysis .................................................................................................... 8 

2.2. Costs ................................................................................................................................ 8 
2.2.1. Direct Medical Costs ................................................................................................ 9 
2.2.2. Direct Non-Medical Costs ........................................................................................ 9 
2.2.3. Indirect Costs ............................................................................................................ 9 
2.2.4. Intangible Costs ........................................................................................................ 9 
2.2.5. Perspective ............................................................................................................. 11 

2.3. Health Care in Tanzania ............................................................................................. 12 
2.3.1. Overview ................................................................................................................ 12 
2.3.2 Access to Health Care Services in Tanzania ........................................................... 27 
2.3.3. The Burden of diseases in Tanzania ....................................................................... 35 
2.3.4. Health care financing in Tanzania .......................................................................... 46 

3. Cost of Dialysis ................................................................................................................... 59 
3.1. Literature Review ........................................................................................................ 59 

3.1.1. Introduction ............................................................................................................ 59 
3.1.2. Methodology .......................................................................................................... 61 
3.1.3. Results .................................................................................................................... 63 

3.4. Low and middle-income countries ............................................................................. 74 
3.2 Cost of Dialysis in Tanzania ........................................................................................ 90 

3.2.1. Methodology .......................................................................................................... 90 
3.2.2. Results .................................................................................................................... 94 

4. Discussion ............................................................................................................................ 98 

5. Conclusion ......................................................................................................................... 107 
 
 

 



iii 

 

 

List of Tables 

TABLE 1: PROGNOSIS OF CKD BY GFR AND ALBUMINURIA CATEGORY ...................................... 4 

TABLE 2: RISK FACTORS FOR CHRONIC KIDNEY DISEASE AND ITS OUTCOME .............................. 5 

TABLE 3: COST INCLUDED IN THE COST ANALYSIS STUDIES BY PERSPECTIVE ............................ 11 

TABLE 4: SUB-SAHARAN AFRICA: REAL GDP GROWTH RATE (PERCENT CHANGE) .................. 18 

TABLE 5: HEALTH SECTOR STRATEGIC PLAN III HEALTH INDICATORS ..................................... 22 

TABLE 6: SUMMARY OF HEALTH FACILITIES BY OWNERSHIP ..................................................... 25 

TABLE 7: REASONS FOR NO CONSULTATION WITH HEATH CARE PROVIDERS PER EPISODE ......... 33 

TABLE 8: SOURCE OF HEALTH CARE FINANCING IN TANZANIA .................................................. 47 

TABLE 9: TRENDS IN TOTAL HEALTH PER CAPITA IN CURRENT US$ .......................................... 48 

TABLE 10: TOTAL HEALTH EXPENDITURE AGAINST GGHE/GGE .............................................. 49 

TABLE 11: TOTAL HEALTH EXPENDITURE AND THE LEVEL OF OUT-OF-POCKET PAYMENTS (2010)

 .......................................................................................................................................... 57 

TABLE 12: SUMMARY OF CURRENT HEATH CARE FINANCING APPROACH IN TANZANIA ............. 58 

TABLE 13: COST OF DIALYSIS IN HIGH-INCOME COUNTRIES ....................................................... 65 

TABLE 14: COST OF DIALYSIS IN LOW AND MIDDLE-INCOME COUNTRIES .................................. 81 

TABLE 15: DIALYSIS PATIENT CHARACTERISTICS IN HIGH-INCOME COUNTRIES ......................... 86 

TABLE 16: DIALYSIS PATIENT CHARACTERISTICS IN LOW AND MIDDLE-INCOME COUNTRIES ..... 89 

TABLE 17: MONTHLY TREATMENT CAPACITIES PER STAFF MEMBER OR MACHINE ..................... 94 

TABLE 18: CHARACTERISTICS OF THE STUDY PATIENTS. ........................................................... 95 

 

 

 



iv 

List of Figures 

FIGURE 1 PROGNOSIS OF CKD BY GFR AND ALBUMINURIA CATEGORY ..................................... 4 

FIGURE 2: DIAGRAM SHOWING HEMODIALYSIS PROCESS ............................................................. 7 

FIGURE 3: CONCEPT OF COST-OF-ILLNESS ................................................................................. 10 

FIGURE 4: UNITED REPUBLIC OF TANZANIA, ADMINISTRATIVE BOUNDARIES AND NEIGHBORING 

COUNTRIES ........................................................................................................................ 14 

FIGURE 5: LIFE EXPECTANCY AT BIRTH- TANZANIA 1988, 2002 AND 2012 ................................ 15 

FIGURE 6: POPULATION PYRAMID IN SINGLE YEARS- TANZANIA MAINLAND, 2012 .................... 16 

FIGURE 7: POPULATION PYRAMID FIVE-YEAR AGE GROUPS-TANZANIA MAINLAND ................. 17 

FIGURE 8: PERCENTAGE OF POPULATION BELOW THE BASIC POVERTY LINE BY AREA, 

TANZANIA MAINLAND, 2007 AND 2011/2012 ................................................................... 19 

FIGURE 9: DISTRIBUTION OF POOR PERSONS AND HOUSEHOLDS BY TYPE OF POVERTY AND 

AREA, TANZANIA MAINLAND; 2007 AND 2011/2012 ........................................................ 20 

FIGURE 10: ORGANIZATION OF THE HEALTH SYSTEM IN TANZANIA .......................................... 24 

FIGURE 11: PERCENTAGE OF HEALTH FACILITIES BY TYPE ........................................................ 25 

FIGURE 12: ORGANIZATION PYRAMID OF THE TANZANIA NATIONAL HEALTH INFRASTRUCTURE

 .......................................................................................................................................... 27 

FIGURE 13: INTERVENTION BURDEN AND EXPENDITURE SHARES 2013/14 ................................. 36 

FIGURE 14: FINANCING SOURCES OF MALARIA ......................................................................... 37 

FIGURE 15: SOURCES OF FINANCING OF HIV/AIDS .................................................................. 40 

FIGURE 16: TRENDS IN TB, MALARIA AND HIV BY AGE, 2008-2011 ........................................ 42 

FIGURE 17: SUMMARY OF COUNCIL HEALTH BUDGET ALLOCATED TO PRIORITY AREAS 

2013/2014 ......................................................................................................................... 44 

FIGURE 18: FLOW DIAGRAM FOR A SYSTEMATIC REVIEW OF LITERATURE TO SELECT STUDIES 

EVALUATING COST OF DIALYSIS IN HIGH, LOW AND MIDDLE-INCOME COUNTRIES ............. 63 

FIGURE 18: STEP-FIXED (STEP FUNCTION) COSTS ...................................................................... 93 

FIGURE 19: AVERAGE COSTS PER DIALYSIS DEPENDING ON THE MONTHLY NUMBER OF DIALYSIS

 .......................................................................................................................................... 96 

FIGURE 20: MONTHLY UNIT COSTS DEPENDING ON THE NUMBER OF DIALYSES PER MONTH ...... 97 

FIGURE 22: RELATION BETWEEN GNP AND HD COST ............................................................. 101 

FIGURE 22: AVERAGE SURPLUS PER DIALYSIS DEPENDING ON THE MONTHLY NUMBER OF 

DIALYSIS ......................................................................................................................... 103 

FIGURE 23: COST PER YEAR AND PATIENT DEPENDING ON THE REGULAR POOL SIZE OF DIALYSIS 

PATIENTS ......................................................................................................................... 105 



v 

Abbreviations and Acronyms  

APD  - Automated Peritoneal Dialysis  

AV  - Arteriovenous 

CAPD  - Continuous Ambulatory Peritoneal Dialysis 

CBIS   - Community Based Initiative Schemes 

CCPD  - Continuously Cycling Peritoneal Dialysis 

CHD  - Centre Haemodialysis 

CKD  - Chronic Kidney Disease 

DAAD             - Deutscher Akademischer Austausch Dienst (German Academic 

Exchange Service)  

DED  - District Executive Director 

DMO  - District Medical Officer 

eGFR  - Estimated Glomeruli Filtration Rate 

ERA-EDTA - European Renal Association-European Dialysis and Transplant  

ESRD   - End-Stage Renal Disease 

EU  - European Union 

GDP  - Gross Domestic Product 

GGE  - General Government Expenditure 

GGHE  - General Government Health Expenditure 

GOT                -          Government of Tanzania 

HBS  - Household Budget Survey 

HD  - Haemodialysis 

HHD  - Home Haemodialysis 

ICHD  - In- centre haemodialysis 

IMF  - International Monetary Fund 

LCHD  - Limited Care Haemodialysis 

LGA  - Local Government Authority 

MDRD - Modification of Diet in the Renal Disease  

MMR  - Maternal Mortality Rate 

MNH  - Muhimbili National Hospital 

MoEVT - Ministry of Education and Vocational Training 

MoF  - Ministry of Finance 

NBS  - National Bureau of Statistics 

NGO  - Non- Governmental Organizations 



vi 

NHHD  - Nocturnal Home Haemodialysis 

NHIF  - National Health Insurance Fund 

NHS  - National Health Service 

NKF-K/DOQ1- National Kidney Foundation- National Kidney Foundation’s Kidney         

Dialysis Outcomes Quality Initiative 

NSGRP - National Strategy for Growth and Reduction of Poverty  

NSSF  - National Social Security Fund 

OAU  - Organization of African Union 

OEC   - Organization of Economic Cooperation and Development 

OOP  - Out of pocket payment 

PD  - Peritoneal Dialysis   

PHI  - Private Health Insurance 

RMO  - Regional Medical Officer 

RRT  - Renal Replacement Therapy 

SHD  - Satellite Haemodialysis 

SHI  - Social health Insurance 

SHIB  - Social Health Insurance Benefit 

TIKA  - Tiba kwa Kadi (Treatment by card), the urban Community Health Fund 

TZS  - Tanzanian Shillings 

UK  - United Kingdom 

UN  - United Nation 

USA  - United States of America 

USRDS - United State Renal Data System 

VAT  - Value Added Tax 

WHO  - World Health Organization 

 

 

 



vii 

Overview 

Although End Stage Renal Disease (ESRD) is a disease of increasing epidemiological 

relevance very little is known about the cost of providing the respective dialysis services in 

Tanzania. Thus, this study intended to bridge this gap by analysing the cost of dialysis in 

Tanzania based on the provider perspective (Muhimbili National Hospital, MNH) for the year 

2014 and to address the question whether or not dialysis treatment should be a priority 

intervention in a resource poor country like Tanzania. The study had other specific objectives, 

which were (a) to systematically review literature on the cost of dialysis in high, lower and 

middle- income countries, (b) to review the literature on dialysis patients’ characteristics in 

high, lower and middle-income countries, (c) to determine dialysis patients’ characteristic for 

ESRD patients undergoing dialysis treatment at Muhimbili National Hospital in Tanzania, and 

(d) to calculate the direct provider costs of outpatient dialysis in Tanzania.  

Cost analyses were performed from the provider perspective including only the direct cost of 

dialysis treatment. Cost of drugs and consumables were obtained from the price list issued by 

the Medical Stores Department in Tanzania. Overheads were collected from the respective 

departments and allocated to the final cost centre through the step down approach. Additional 

data were collected through face-to-face interviews with experts working at the dialysis unit 

and from the Ministry of Health and Social Welfare in Tanzania. 

MNH performs on average 442 hemodialyses per month (34 patients, with three sessions per 

week) with a personnel placement of 20 nurses, four nephrologists, eight registrars, one 

nutritionist, two biomedical engineers, four health attendants and nine dialysis machines. The 

respective average unit cost per hemodialysis is 175.91 US$. Consequently, an average 

patient requiring three dialyses per week (i.e. 156 dialyses per year) will cause annual costs of 

27,441.95 US$. 

This study has shown that the cost of dialysis is enormous for a least developed country like 

Tanzania where resources and technology are rather limited. Infectious diseases (such as 

malaria and tuberculosis) are the major health problems. Therefore, from the economic point 

of view, it seems rational to allocate health care budgets towards diseases that are curable, 

have higher cost effectiveness and cater for the majority of the population. Similarly, for the 

resource limited regions like Tanzania, governments should focus more on preventive 

strategies against chronic kidney disease. The example of dialysis in Tanzania clearly 



viii 

demonstrates the dilemma of health care in developing countries: Not all that is technically 

possible and desirable from a humanitarian perspective is financially possible. 

 



1 

1. Introduction  

The incidence and prevalence of chronic kidney disease (CKD) has significantly increased in 

recent years in both developed and developing countries. This disease is consuming a huge 

proportion of health care finances in developed countries, while contributing significantly to 

morbidity, mortality and decreased expectancy of life in the developing world (Arogundade & 

Barsoum, 2008; Barsoum, 2006). CKD is increasingly recognized as a global public health 

problem and as a key determinant of poor health outcomes (Garcia-Garcia, 2014). However, 

CKD prevention programs are rare in the developing world. Contrary to some other Chronic 

Diseases such as cardiovascular diseases, diabetes, chronic respiratory disorders, and cancer, 

CKD has not received the same kind of attention (Barsoum, 2006). 

End Stage Renal Disease (ESRD) is an irreversible loss of glomerular filtration rate resulting 

from a chronic worsening of renal function from chronic renal diseases to end-stage renal 

failure. The number of patients being treated for ESRD globally was estimated to be 3.2 

million at the end of 2013 and, with a ~6% growth rate, continues to increase at a significantly 

higher rate than the world population (Fresenius Medical Care, 2013). Of these 3.2 million 

ESRD patients, approximately 2,522,000 were undergoing dialysis treatment (89% 

hemodialysis (HD) and (11% Peritoneal Dialysis (PD) and around 678,000 people were living 

with kidney transplants. The main reasons for this trend are the universal ageing of 

populations, multi-morbidity, higher-expectancy of treated ESRD patients and increasing 

access of a generally younger patient population to treatment in countries in which access had 

previously been limited (Grassmann et al., 2005 ; El Nahas & Bello, 2005). 

It is estimated that by the year 2030, more than 70 percent of the patients with ESRD will be 

residents of developing countries, whose collective economies will account for less than 15 

percent of the total world economy (Barsoum, 2006). The high burden of ESRD and 

associated costs, related adverse outcomes, and decreased productivity make it a significant 

public-health problem worldwide (Couser et al., 2011). 

In absence of renal transplantation, patients with ESRD depend on Renal Replacement 

Therapy (RRT) by renal dialysis treatment for the rest of their lives. The availability and 

quality of a dialysis program largely depend on the prevailing economic conditions, the 

political social structure, overall health care facilities and the health care financing strategies. 

For the ESRD patient in economically advanced countries, the focus now is on improving 

quality of life and increasing long-term survival. In marked contrast, developing countries are 



2 

grappling with the short-term patient survival and the enormous cost of therapy that limit 

continuation of treatment in the majority of patient with ESRD (Kher, 2002). 

The prevalence of ESRD in Sub Saharan Africa is reported to be less than 100 per million 

populations (Barsoum, 2006). However, the credibility of statistics from many developing 

countries is questionable, and the majority of experts suggest that 150 per million populations 

is a more realistic estimate of the incidence of ESRD (Barsoum, 2002). Irrespective of the 

tremendous epidemiological relevance very little is known about the cost of HD in Sub- 

Saharan Africa and estimates have a wide range. For instance, the annual cost per HD patient 

is calculated as US$ 7,000 in South Africa (Abu-Aisha & Elamin, 2010) and range between 

US$ 25,000-55,000 in Nigeria (Abu-Aisha & Elamin, 2010). Peritoneal dialysis (PD) costs 

range between US$ 7,000 in Egypt (El Matri, Elhassan, & Abu-Aisha, 2008) and between 

US$ 20,000-49,000 in Nigeria (Abu-Aisha & Elamin, 2010).  

Etiology of ESRD in the sub region in Sub-Saharan Africa differs from that seen in the 

developed world. As opposed to the situation in Europe and the United States, where diabetic 

nephropathy constitutes close to 50% of patients on ESRD programs, the predominant causes 

of ESRD in Africa are essential hypertension and chronic Glomerulonephritis (Bamgboye, 

2006).  Literature reports the management of ESRD in low and middle-income countries to be 

too expensive, and health care resources and budgets are unable to meet the burden of 

treatment (Bamgboye, 2006). Government funding for a dialysis program is almost non-

existed in these countries and where available it is limited so that the numbers accepted for 

public dialysis are restricted. As Naicker, (2010) shows, most people with ESRD in Sub-

Saharan Africa have no access to modern treatment and find an early death – a fact that is in 

particular true for patients in rural areas and / or normal income. 

When designing the “Basic Health Care Packages” the respective Ministries of Health usually 

assume that dialysis is extremely expensive and has a limited benefit for the patient so that it 

is usually not included in the basic package. However, there is no fact to support this 

statement. Lack of studies in least developed countries makes it difficult to understand the 

cost of dialysis in these countries so that any allocation of health care resources cannot be 

evidence-based.  

Although End Stage Renal Disease is a disease of increasing epidemiological relevance very 

little is known about the cost of providing the respective dialysis services in Tanzania. This 

provided a motivation to conduct this study in order to bridge the existing gap by reporting 
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the cost of dialysis in Tanzania derived from Muhimbili University Hospital, a national public 

referral hospital, and to address the question whether or not dialysis treatment should be a 

priority intervention in a poor- resource country like Tanzania. With this data we want to 

support planners and policy makers to make an evidenced based decision concerning the 

allocation of scarce resources and the provision of dialysis treatment in Tanzania. 

Consequently, this study provides the first estimate of unit and annual cost of dialysis in 

Tanzania.  

The rest of the document is structured as follows. The next section explains the objectives of 

the study. Section two defines various medical concepts relating to CKD, ESRD, dialysis and 

types of access, dialysis modalities and their administration, cost structure, perspective of the 

analysis, health care in Tanzania, organization of health care system in Tanzania, health 

facilities in Tanzania, access to health care services in Tanzania, the burden of diseases in 

Tanzania, and epidemiology of CKD in Tanzania. The following section presents state of-the-

Art and covers the review of literature on the cost of dialysis in high, middle and low-income 

countries, followed by a section on the review of dialysis patient characteristics from same 

countries. The last section presents the methodology of the study, research object, data sample 

and cost categories, analysis of the data, results, discussion and finally is conclusion of the 

study. 

The study focus was to determine the economics of dialysis in Tanzania in order to address 

the question whether or not dialysis therapy should be a priority intervention in a poor 

resource country like Tanzania. The study had several other specific objectives. These 

included the following: 

a) To review the literature on the cost of dialysis in high, lower and middle- income 

countries, 

b) To review the literature on dialysis patients’ characteristics in high, lower and middle-

income countries, 

c) To determine dialysis patients’ characteristics for ESRD patient undergoing dialysis 

treatment at Muhimbili National Hospital in Tanzania, 

d) To calculate the direct provider costs of outpatient dialysis in Tanzania. 
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2. Background 

2.1. Chronic Kidney Disease  

According to Kidney Disease: Improving Global Outcomes (KDIGO) Levey et al., (2011), 

CKD is defined as abnormalities of kidney structure or function, present for 43 months, with 

implications for health and CKD is classified based on cause, Glomerular Filtration Rate 

(GFR) category, and albuminuria category (CGA) table 1. 

Table 1: Prognosis of CKD by GFR and albuminuria category 

 
 
 

Prognosis of CKD by GFR 
and Albuminuria Categories: 

KDIGO 2012 

Persistent albuminuria categories 
Description and range 

 
A1 

 

 
A2 

 
A3 

Normal to 
mildly increased 

Moderately 
increased 

Severely 
increased 

 
<30 mg/g 

<3 mg/mmol 
 

 
30-300mg/g 

3-30 mg/mmol 

 
>300 mg/g 

>30 mg/mmol 

G
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or
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s 
(m
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m
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/ 1

.7
3 

m
2 )

 
D

es
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n
d

 r
an
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G1 

 
Normal or high 
 

 
≥90 

   

 
G2 

 
Mildly decreased 
 

 
60-89 

   

 
G3a 

 
Mildly to moderately 
decreased 
 

 
45-59 

   

 
G3b 

 
Moderately to 
severely decreased 
 

 
30-44 

   

 
G4 

 
Severely decreased 
 

 
15-29 

   

 
G5 

 
Kidney failure 
 

 
<15 

   

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk; 
Orange: high risk; Red, very high risk. 
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Table 2: Risk factors for Chronic Kidney Disease and its outcome 
 

Type Definition Examples 
Susceptibility 
factors  
 

Increased susceptibility to kidney 
damage  
 

Older age, family history of CKD, reduction 
in kidney mass, low birth weight, racial or 
ethnic minority status, low income/education 

Initiation factors 
 

Direct initiate kidney damage Diabetes, high blood pressure, autoimmune 
disease, systemic infections, urinary truck 
infections, urinary stones, lower urinary 
truck obstruction, drug toxicity, and 
hereditary diseases 

Progression factors Cause worsening kidney damage and 
faster decline in kidney function after 
initiation of kidney damage 

Higher level of proteinuria, higher blood 
pressure level, poor glycemic control in 
diabetes, possibly dyslipidemia, smoking 

End-Stage factors Increased morbidity and mortality in 
kidney failure 

Lower dialysis dose (Kt/V), temporary 
vascular access, anemia, low serum albumin, 
high serum phosphorus, and late referral 

Source: Levey et al. (2005) 

2.1.1. End-Stage Renal Diseases  

The term ESRD is used as an administrative term in the United States, based on the 

conditions for payment for health care by the Medicare ESRD Program, specifically the level 

of GFR and the occurrence of signs and symptoms of kidney failure necessitating initiation of 

treatment by replacement therapy. ESRD includes patients treated by dialysis or 

transplantation, irrespective of the level of GFR.  

According to KDOQI, ESRD/kidney failure is defined as either 1) GFR less than 15 mL/min 

per 1.73m2, which is accompanied in most cases by signs and symptoms of uraemia or 2) a 

need to start kidney replacement therapy (dialysis or transplantation) (National Kidney 

Foundation, 2002). The KDOQI definition of kidney failure differs in two important ways 

from the definition of ESRD. First, not all individuals with GFR <15 mL/min/1.73 m2 or with 

signs and symptoms of kidney failure are treated by dialysis and transplantation. Nonetheless, 

such individuals should be considered as having kidney failure. Second, among treated 

patients, kidney transplant recipients have a higher mean level of GFR (usually 30 to 60 

mL/min/1.73 m2) and better average health outcomes than dialysis patients. Kidney transplant 

recipients should not be included in the definition of kidney failure, unless they have GFR 

<15 mL/min/1.73 m2 or have resumed (National Kidney Foundation, 2002). Generally, 

patients with ESRD/kidney failure are dependent on renal replacement therapy for survival 

either by renal transplantation or renal dialysis treatments for the rest of their lives.  

The modalities of renal replacement therapy available for the treatment of ESRD include renal 

transplantation, hemodialysis, and peritoneal dialysis. Dialysis is a treatment for severe 

kidney failure (also called renal failure, or end-stage renal disease). In principle, when the 
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kidneys are no longer working effectively, waste products and fluid build up in the blood. 

Dialysis takes over a portion of the function of the failing kidneys to remove the fluid and 

waste. It is typically needed when approximately 90 percent or more of kidney function is 

lost. Kidney function can be lost rapidly (acute renal failure or acute kidney injury) or over 

months or years (chronic kidney disease). Early in the course of kidney disease, other 

treatments are used to help preserve kidney function and delay the need for replacement 

therapy (Bens, 2014). The following section describes dialysis modalities and it covers only 

two modalities; hemodialysis and peritoneal dialysis. Renal Transplantation is beyond the 

scope of this study. 

2.1.2. Dialysis 

2.1.2.1. Types of vascular access  

The first type of vascular access available for dialysis patients is an arteriovenous fistula. 

Fistula is the recommended choice for an access. It is made by joining an artery to a nearby 

vein under the skin to generate an arterialized vein – the arterial blood flow is adequately high 

and the vein is easy to puncture; the fistula is usually created in the arm the patient uses less. 

The fistula operation results in growth and thickening of the venous wall that can 

consequently tolerate repeated cannulation (Pastan & Bailey, 1998). This type of access is 

preferred because it has fewer problems (less infection and less thrombosis) and lasts longer. 

The second type of vascular access is arteriovenous graft. It may be used, if the patient blood 

vessels are not suitable for (AV) fistula with the patient´s native vessels. An (AV) graft is a 

piece of artificial tubing, generally made out of teflon or fabric, that is attached on one end to 

an artery, and on the other end to a vein. The tube is placed entirely under the skin and the 

tube itself is punctured during dialysis. An (AV) graft can in general be used two to three 

weeks after the operation (University of Southern Califonia, 2014). 

Venous catheter is the third type of access. It is a plastic tube, which is inserted into a large 

vein, usually in the neck. After subcutaneous tunneling, an external portion of the catheter is 

exposed on the chest wall that allows the tubing for the dialysis machine to be connected. 

Because the catheter is not entirely under the skin, it is prone to infection. This type of access 

is generally used when a patient needs dialysis for a short period of time. Catheters are used 

as a permanent access when a fistula or a graft cannot be placed (University of Southern 

Califonia, 2014).  
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2.1.2. Hemodialysis 

Hemodialysis (HD) is an extracorporeal procedure to remove wastes and extra fluid from the 

blood. It is used in case of acute kidney injury and ESRD. During hemodialysis, the blood is 

pumped through soft tubes to a dialysis machine where it goes through a special filter called a 

dialyzer (also called an artificial kidney). As the blood is filtered, it is returned to the 

bloodstream. Only a small amount of blood (200 ml) is out of the body at any time in order to 

be connected to the dialysis machine figure 1.  

Figure 1: Diagram showing hemodialysis process 

 
Source: National Institute of Diabetes and Digestive and Kidney Diseases (2014) 

There are three types of HD treatment; in-center/hospital based HD treatment, hosted by 

public or private health care facilities is the most commonly used modality, usually done 3 

times a week and each treatment lasts about 3-5 hours. Home HD, was developed in the 60s, 

and is targeted at autonomous and well-trained patients, who nevertheless need the assistance 

of a relative to process the dialysis (Peeters et al., 2000). It can be planned to fit in with work 

and family life and avoid the constraints of specific treatments time and having to wait for 

hospital transport. Patients feel that they have a greater control of their therapy. It has been 

shown that home therapy hemodialysis offers a higher quality of life than hospital based 

treatment. Satellite / self-care HD facilities on the other hand, have been developed as an 

alternative to home treatment (offering limited nurse attendance) for patients who are mainly 

self –caring but whose housing is inappropriate for home therapy. However, less flexibility 
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with treatment time, because of having to share machines, may be regarded as a disadvantage 

by some patients.  

2.1.3. Peritoneal Dialysis  

In Peritoneal dialysis (PD), the removal of wastes and excess fluid is accomplished inside the 

body, in the abdominal or peritoneal cavity. The basic system consists of plastic bag 

containing 0.5–3 l of dialysis solution, a transfer set, and a permanent, indwelling, intra- 

peritoneal catheter (Gokal & Mallick, 1999). Dialysis solution is infused into peritoneum and 

remains in place for several hours, with diffuse transport occurring across the peritoneum 

until fresh fluid is exchanged for the old one. 

There are two common types of PD. Continuous ambulatory peritoneal dialysis (CAPD) and 

Automated Peritoneal Dialysis (APD). CAPD involves the use of the patient’s permeable and 

vascular peritoneum as a dialysis membrane. Under surgery, a permanent indwelling catheter 

is placed into peritoneal cavity, by which means four to five fluid of 2 l exchanges can take 

place within 24 hours period though large patients require higher volumes; about 1500 

exchanges per year are needed (Gokal & Mallick, 1999). This allows patients to have control 

over their treatment and avoids thrice-weekly visits to hemodialysis unit. 

An alternative is automated peritoneal dialysis (APD); it refers to all forms of peritoneal 

dialysis that use a mechanical device to assist in the delivery and drainage of the dialysate 

from the peritoneal cavity. This process takes place at night, so enabling patient to be free 

from dialysis exchanges during the day (Gokal & Mallick, 1999; Pastan & Bailey, 1998). 

However, patients have to balance this freedom against the need to accommodate the machine 

in the home and to administer therapy during the night. Peritonitis is a significant cause of 

discomfort morbidity and failure of the technique leads to change of treatment to 

hemodialysis (Gokal & Mallick, 1999). 

2.2. Costs  

Costs are defined as a composite sum of quantities of some activity multiplied by their 

respective prices (Peeters et al., 2000). They are generally described in four categories: direct 

medical costs, direct non-medical costs, indirect costs and intangible costs (Just et al., 2008; 

Letsios, 2011). 
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2.2.1. Direct Medical Costs 

These are costs that can be traceable direct to the service unit (Flessa, 2009). Direct medical 

costs include hospital inpatient, physician inpatient, physician outpatient, emergency 

department outpatient, nursing home care, hospice care, rehabilitation care, specialists’ and 

other health professionals’ care, diagnostic tests, prescription drugs and drug sundries, and 

medical supplies. Direct medical costs in the context of dialysis service delivery, they include 

staffing costs, costs of materials such as dialyzer and tubing in HD and of solutions in PD, 

radiology, laboratory costs, and medications. They also include capital costs such as those of 

HD machines and PD cyclers. Typically these are amortized over the estimated life cycle with 

perhaps a discounting of the cost over time (Blake & Just, 2004). Direct costs should also 

include those of hospitalization, outpatient consultation by other specialties and of course 

billings or salaries paid to the dialysis physicians, but some of these may be omitted because 

they are often funded from separate budget. 

2.2.2. Direct Non-Medical Costs  

These are costs that cannot be traceable direct to the service unit. They are sometimes harder 

to quantify and may not be adequately reflected in cost estimations leading to underestimate 

of true costs. They include facility utilities, building costs, transportation costs to health care 

providers; relocation expenses; and costs of making changes to one’s diet, house, car, or 

related items (Blake & Just, 2004).  

2.2.3. Indirect Costs  

Indirect costs, or productivity losses for patients and their families or caretakers these are cost 

due to disease morbidity and mortality (Drummond, Stoddart, & Torrance, 1996). Therefore, 

indirect costs cannot be traced directly to cost units. They represent the other portion of 

estimated costs. These include mortality costs; morbidity costs due to absenteeism and 

presentism. They also indicate the opportunity costs of production or leisure time lost in order 

to undergo treatment (Lock & Farrow, 1988). Indirect costs, or productivity losses for patients 

and their families or caretakers, rarely have been assessed and incorporated in dialysis 

economic evaluations.  

2.2.4. Intangible Costs  

Intangible costs are the costs related to the pain, suffering and generally impairment quality of 

life (QOL), and the value associated with the prolongation of life itself. These costs are less 

frequently measured because they are difficult to quantify and may appear less immediately 
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relevant to payers and providers (Blake & Just, 2004).  Figure 2 demonstrates the basic 

concept of cost of illness.  

Figure 2: Concept of cost-of-illness 
 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Source: Flessa (2009) 
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2.2.5. Perspective 

In economic evaluation, it is crucial to describe the perspectives of a costing study because it 

mirrors the purpose of the study. One item may be considered a cost from one point of view, 

but not be considered a cost from another. Without clearly stating the perspectives of the 

study, it would not be possible to know the objectives of study, and what costs should be 

included or excluded. For instance, patients’ travel costs are a cost from patient’s point of 

view and from society’s point of view, but not a cost from the Ministry of health point of 

view. Workers compensation payments are a cost to the paying government, again to the 

patient (recipient), and neither a cost nor a gain to the society.  

Costs of food and accommodation are costs for patients when they are not in hospital, but 

they are not costs for the health department (Drummond et al., 1997).  The perspective of the 

evaluation largely dictates the appropriate categories of cost to include. For example, a ‘UK 

NHS perspective’ would imply that only costs to the National Health Services are to be 

included in an analysis, whereas the term ‘societal perspective’ implies that all categories of 

cost should be included (i.e. irrespective of whose responsibility it is to pay for the costs). 

There are at least seven perspectives worth considering. These are those of the patient, the 

dialysis facility or provider, the physician, the payer, the dialysis manufacturing industry, the 

government, and finally that of society as a whole. If a given body commissions the 

evaluation, this may give a clue to the relevant point (s) of view. However, when in doubt, the 

analyst should always adopt the societal point of view, which is the broadest one and is 

always relevant. Each of these perspectives is worth studying in its own right, as they may 

have different and even conflicting influences on rates of dialysis, and on relative use of the 

different modalities including renal transplantation (Blake & Just, 2004). Each perspective 

provides useful information about the costs to the particular group. Table 3 demonstrates costs 

included in each perspective.  

Table 3: Cost included in the cost analysis studies by perspective 

Perspective Medical 
Costs 

Morbidity Costs Mortality 
Costs 

Transportation
/ Nonmedical 

Costs 

Transfer 
Payments 

Societal  All costs All cost All cost All cost - 

Health care 
system  

All cost - - - - 

Third-party 
payer 

Covered costs - Covered 
costs 

- - 

Businesses Covered costs 
(self-insured) 

Lost productivity 
(presentism/absente

eism) 

Lost 
productivity 

- - 
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Source: Luce et al. (1996) 

 

2.3. Health Care in Tanzania 

2.3.1. Overview 

2.3.1.1 Country Profile 

The United Republic of Tanzania is located in Eastern Africa between longitudes 28°E and 

40°E; latitudes 1°S and 12°S (WHO, 2004). The country is bordered by Kenya and Uganda to 

the North, Democratic Republic of Congo, Rwanda, Burundi to the West and Zambia, Malawi 

and Mozambique to the South, figure 3. Tanzania was formed out of the union of two 

sovereign states namely Tanganyika and Zanzibar. Tanganyika became a sovereign state on 

9th December 1961 and became a Republic the following year. Zanzibar became independent 

on 10th December 1963 and the People's Republic of Zanzibar was established after the 

revolution of 12th January 1964. The two sovereign republics formed the United Republic of 

Tanzania on 26th April 1964. However, the Government of the United Republic of Tanzania is 

a unitary republic consisting of the Union Government and the Zanzibar Revolutionary 

Government. The Capital City of Tanzania is Dodoma and the major commercial city is Dar 

es Salaam. Official currency is Tanzanian Shilling and the National language is Kiswahili 

whilst English is widely used in official communication. Tanzania is the 31st largest country 

in the world and one of the biggest countries in Africa occupying an area of about 947 300 sq. 

km, (94% land, 6% water) (WHO, 2004; MoHSW, 2007). 

The country has 26 regions, 21 of which are in mainland Tanzania and 5 of which are on the 

island of Zanzibar (United Republic of Tanzania (URT)/Ministry of Health and Social 

Welfare (MoHSW), 2008). It is blessed with various natural resources, which include 

minerals, three great lakes (Victoria, Nyasa, Tanganyika), wildlife and other tourist 

attractions, such as national parks (e.g. Serengeti, Ngorongoro, Manyara, Mikumi, mountains 

(e.g. Mt. Kilimanjaro, Mt. Meru, Mt. Uluguru and Udizungwa, and crater (e.g. Ngorongoro). 

The terrain and climate of the country vary from tropical along the coast to temperate in 

Northern and Southern highlands. The tropical areas have an average annual rainfall of 
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between 500 to 1000 mm. The climate in the central plateau region is hot and dry. There are 

two seasons of rainfall – long rains from March to May and short rains from November to 

January. The vast geographical spread of the country poses great challenges to physical 

accessibility of health facilities, at the same time the rain seasons influence the patterns of 

diseases (United Republic of Tanzania, 2007). 



Figure 3: United Republic of Tanzania, administrative boundaries and neighboring countries  

  
Source: United Republic of Tanzania (2013a)  

2.3.1.2. Demography  

According to the 2012 Population and Housing Census results, Tanzania has a population of 

44,928,923 with 21,869,990 males and 23,058,933 females at an average annual growth rate 

of 2.8%. 43,625,354 of its population reside on Tanzania Mainland and 1,303,569 are in 
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Tanzania Zanzibar (National Bureau of Statistics (NBS) and Office of Chief Government 

(OCGS), 2014). The population is unevenly distributed throughout the country with the 

population density varying from 1785 per km2 in Dar es Salaam to 12 per km2 in Lindi region 

(MoHSW, 2007). 

According to United Nation (UN) report, 15,685,000 (31%) of the population lived in urban 

areas, where as 35,073,000 (69%) of the population lived in rural areas (UN, 2014). The life 

expectancy at birth for Tananians has increased from 50 years in 1988 to 61 years in 2012, 

figure 4. The ratio is 59 years for male and 63 years for female (WHO, 2014a); (National 

Bureau of Statistics (NBS) and Office of Chief Government (OCGS), 2014).  The population 

structure shows that 43.9% of the populations are below 15 years of age; 52.2% between 15 - 

64 years old, while 3.9% of the population is aged 65 years and above. 

Figure 4: life expectancy at birth- Tanzania 1988, 2002 and 2012 

 
Source: National Bureau of Statistics (NBS) and Office of Chief Government (OCGS), (2014) 

Figure 4 above indicates an increase of the life expectancy at birth for Tanzanians from 50 

years in 1998 to 61 years in 2012 respectively. The increase in life expectancy over a decade 

is attributed by the increase in economic growth and reduced income poverty (basic needs) 

(NBS and OCGS, 2014). 

Figure 5 and 6 below show population pyramids in single year and five- year age groups for 

Tanzania mainland respectively. The annual number of births is 1,678,325, of which 15% are 

registered. Fertility level has declined from 6.5 in 1988 to 5.2 in 2012. This can be attributed 

to, among other things, the rising age at first marriage for females coupled with an increase in 

the use of modern contraceptives as well as increase in female education. In Tanzania, about 

78.1% of the population aged 15 and above is literate (NBS and OCGS, 2014). 
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Figure 5: population pyramid in single years- Tanzania mainland, 2012 

  
Source: United Republic of Tanzania (2013a) 
 

Figure 5 shows population pyramid in a single year for Tanzania Mainland based on 

Population and Housing Census (PHS) 2012. The figures portray evidence of age 

misreporting, and a significant preference for ages ending in digits ‘0’ and ‘5’ and, to a lesser 

extent, even numbered digits. Apparently, age misreporting is more pronounced for persons 

above 10 years of age United Republic of Tanzania, (2013a). 
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Figure 6: Population Pyramid five-year Age Groups-Tanzania Mainland 

  
Source: United Republic of Tanzania (2013a) 

Figure 6 shows population pyramid five- year age groups for mainland Tanzania based on 

Population and Housing Census (PHS) 2012. The pyramid is broad- based tapering off with 

increasing age (65 and above). This is typical of Sub-Saharan African populations with high 

and, sometimes, rising fertility rate in the past. 

2.3.1.3. Economic Situation 

According to OEDC report Tanzania is a least developed country (OECD, 2012). It had a 

gross national product per capita (p.c) of 695 US$ in 2012, and an average gross domestic 

product (GDP) growth rate of 7% in 2013 (World Bank, 2014b). In comparison, the average 

growth for the past five years in Tanzania is higher than the average growth rate in Sub 

Saharan Africa, which was 4.8 percent in 2013, figure 7. This implies that Tanzania is among 

the fastest growing economies in the region (Ministry of Finance, 2012). However, despite 

impressive growth in its GDP over the past decade, it remains one of the world's poorest 

countries in terms of per capita income (Kalage et al., 2012). In 2012, 57% of the population 

lived on less than 1$ (PPP Int. $) a day (WHO, 2014c). Figure 8 and 9 shows the magnitude 

of poverty in the country.  

For the past five years, the fast growing sectors have been communication (20.7%); financial 

intermediation (10.4%); construction (9.4%); trade and repair (8.7%); and manufacturing 

(8.5%). The economy is driven by service sector, which account for (43.7%) of the total GDP 

on the average during the past five years, followed by agriculture, which accounts for 
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(24.8%), industry and construction (21.8%), and fishing (1.4%) (Ministry of Finance, 2012). 

Agricultural sector employs about 75% of work force and accounts for 75-78% of the total 

export earnings, it meets only one third of Tanzania’s import requirements. Import 

constraints have an adverse effect on the delivery of health services since the inputs in health 

services have got a very high import context (United Republic of Tanzania, 2013b). Per 

capita public health spending was US$ 6 in the year 2001, with the intention of the 

Government to increase this spending on health to 9 US$ per capita by 2004 and thereafter to 

12 US$ (URT, 2003). Moreover, it is estimated that one third of Tanzanians live below the 

basic needs poverty line, and well below the international poverty line, figure 7 (Haazen, 

2012). 

Table 4: Sub-Saharan Africa: Real GDP Growth Rate (percent change) 
 2004-2008 2009 2010 2011 2012 2013 2014 
Sub-Saharan Africa 
(Total) 
Of which: 

6.5 2.6 5.6 5.5 4.9 5.0 6.0 

Oil- Exporting Countries 8.5 4.9 6.7 6.1 5.3 6.1 7.7 

Middle-income 
countries1 
Of which:  

5.1 -0.8 4.0 4.8 3.4 3.0 3.6 

South Africa 4.9 -1.5 3.1 3.5 2.5 2.0 2.9 

Low-income countries1 7.3 5.1 7.1 6.5 6.2 6.3 6.9 

Fragile countries 2.5 3.3 4.2 2.4 7.0 5.4 7.2 

Memo items:        

Sub-Saharan Africa2 6.5 2.6 5.6 5.5 5.1 4.8 5.7 

World 4.6 -0.4 5.2 3.9 3.2 2.9 3.6 
Source: International Monetary Fund (2008) 
 

Figure 7 below indicates the percentage of population below the basic poverty line by area 

for Tanzania mainland, 2007 2010/ 2011. The percentage of the population below the poverty 

line for the year 2012 has slightly declined in all areas in comparison with the year 2007 

statistics. A dramatic fall of 10% has occurred in Dar es Salaam where the majority of urban 

population lives. 

                                                 

1 Excluding so-called fragile countries. 
2 Excluding South Sudan. 
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Figure 7: Percentage of Population Below the Basic Poverty Line by Area, Tanzania Mainland, 
2007 and 2011/2012  

  
Source: NBS (2014) 

The 2011/12 Household Basic Survey (HBS) revealed that poverty difference is significant 

between urban and rural population, figure 9. At one extreme, Dar es Salaam is substantially 

better off than the rest of the country; at the other, rural population and rural households were 

much poorer than those in urban areas. Less than two (1.5) percent of the poor population and 

poor households lived in Dar es Salaam, 14.4 percent lived in other urban areas and over 

three quarters of the poor population (more than 80 percent) lived in rural areas (National 

Bureau of Statistics (NBS) Tanzania Mainland, 2014). 
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Figure 8: Distribution of Poor Persons and Households by Type of Poverty and Area, Tanzania 
Mainland; 2007 and 2011/2012  

 
Source: National Bureau of Statistics (NBS) Tanzania Mainland, (2014) 

Figure 8 above indicates the number of poor persons and households by area. The rural areas 

have a share of more than 80 percent of all poor people and households in Tanzania Mainland 

both in 2007 and 2011/12 HBSs.  

2.3.1.4. Health status  

The general health status of Tanzanians is very poor when examined across the range of 

several health outcome indicators (such as infant mortality). The burden of disease (BOD) is 

high with malaria continuing to be the major cause of morbidity and mortality in both urban 

and rural areas (United Republic of Tanzania, 2007). The three main causes of death among 

adults are malaria, HIV/AIDS and Tuberculosis, for children below five years of age are 

malaria, pneumonia and anemia (United Republic of Tanzania, 2007). The life expectancy at 

birth for Tanzanians is 61 years in 2012 with the ratio of 59 years for male and 63 years for 

female (WHO, 2014c). Under five-child mortality is on declining trend from 147 per 1000 in 

1999 to 54 in 2012 and infant mortality rate has declined from 99 per 1000 in 1999 to 51 in 

2010. Although these figures are promising, it is still unacceptable if compared to developed 

countries (United Republic of Tanzania, 2007; WHO, 2014c).  
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The Maternal Mortality Rate (MMR) has remained high. MMR is categorized as very high if 

it is 300 or higher and as extremely high if it is 1000 or higher (WHO, 2013a). In 2005, 

maternal mortality was 578 per 100,000 while in 2013 was 410. This decline is slow and well 

off the Millennium Development Goal5 of reducing maternal mortality ratio by three quarters 

by 2015 (United Republic of Tanzania, 2007; WHO, 2014c). Despite these poor indicators, 

there have been improvements in some areas. Child immunization coverage in Tanzania has 

increased and is high with more than 90% of children receiving pentavalent and measles 

vaccine with high coverage in all-socioeconomic groups (Ministry of Health and Social 

Welfare, 2013). Table 5 below summarizes the findings of the Health Sector Strategic Plan 

III. The summary table shows the results for progress towards the target and for reduction of 

inequalities (G-gender, R-place of residence (Urban- Rural, region) and W (wealth quintile). 

It also compares the Tanzania results with some regional countries (the rank number is given 

if available. Additionally, the table shows various health indicators outcome that is useful 

when assessing the country health status. 
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Table 5: Health Sector Strategic Plan III health indicators 

 
Source: MoHSW (2013) 

2.3.1.5. Organization of the health care system in Tanzania 

The Ministry of Health and Social Welfare (MoHSW) and the Prime Minister’s Office for 

Regional Administration and Local Government (PMO-RALG) are jointly responsible for the 

delivery of public health services. The national health system is based on decentralizing 

services to local government authorities (LGA) following the decentralization by devolution 

(D by D) principle. The central MoHSW is responsible for formulating policy and developing 

guidelines to facilitate the implementation of that policy. Regional Health Management 
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Teams (RHMTs) in mainland Tanzania and Zonal Health Management Teams (ZHMTs) in 

Zanzibar interpret these policies and monitor their implementation in the districts they 

supervise. They are headed by a Regional Medical Officer (RMO) or Zonal Medical Officer 

(ZMO), respectively. These medical officers report through the Regional Administration 

Secretary (RAS) to the MoHSW on issues related to technical management and to the PMO-

RALG on issues related to health administration and management of health services. Council 

Health Management Teams (CHMTs) are responsible for Council health services at 

dispensaries, health centres, and district hospitals (National Bureau of Statistics, 2007). 

CHMTs follow planning and management guidelines issued jointly by the MoHSW and 

PMO-RALG. Each CHMT is headed by a District Medical Officer (DMO), who is in charge 

of all district health services and is answerable to the local government authority (LGA). The 

DMO is accountable to the Council Director on administrative and managerial matters and is 

otherwise responsible to the RMO or ZMO. Health Services Boards and community health 

committees (including Health Facility Governing Committees and Community Health Fund 

Committees) have been formed to achieve effective decentralization of services by 

devolution to LGAs, down to the community level by the MoHSW and PMO-RALG. Each 

CHMT is headed by a District Medical Officer (DMO), who is in charge of all district health 

services and is answerable to the local government authority (LGA). The DMO is 

accountable to the Council Director on administrative and managerial matters and is 

otherwise responsible to the RMO or ZMO. Health Services Boards and community health 

committees (including Health Facility Governing Committees and Community Health Fund 

Committees) have been formed to achieve effective decentralization of services by 

devolution to LGAs, down to the community level (National Bureau of Statistics, 2007). 
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Figure 9: Organization of the health system in Tanzania	

 
Source: (United Republic of Tanzania (URT)/Ministry of Health and Social Welfare (MoHSW), 2008)  

Key: MOHSW = Ministry of Health and Social Welfare; PMO-RALG = Prime Minister’s Office, Regional 
Administration and Local Government; RHMT = Regional Health Management Team 
Ministries, Department and Agencies and their responsibilities in health sector (in yellow) 
 

2.3.1.6. Health facilities in Tanzania 

Tanzania’s health care system consists of both government and non-government health care 

facilities. In 2013, there were a total of 218 hospitals, 574 health centres and 5478 

dispensaries Table 6.  

The government is the main health care provider in the country. It owns about 64% of health 

facilities in the country. The next largest number of health facilities is owned by faith based/ 

voluntary organizations 19% and the private sector 15% of health facilities (MoHSW, 2006; 

MoHSW, 2007). The government owning health facilities have increased from 5,237 in 2000 

to 6270 in 2012/13 (URT, 2013). 
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Table 6: Summary of health facilities by ownership 
Owner

2013/14 2013/13 2011/12 2010/11 2009/10 2013/14 2013/13 2011/12 2010/11 2009/10

Health 
Centres

158 126 416 336 574 462 112

Dispensaries 1,259 1,312 4,219 3,099 5,478 4,411 1,067

Hospitals 114 109 104 70 218 179 39

Total 1,531 1,547 4,739 3,505 6,270 5,052 1,218

2010/11 2009/10

Non-Government Government Total Number of health facilities
Latest 

ChangeType of 
facility

Year Year
2013/14 2013/13 2011/12

Source: URT (2013) 

Figure 10 below illustrates the percentage of health facilities by type. Dispensaries total 88% 

of all facilities, followed by health centers accounting for 9%, and hospitals for 3%. 

 
Figure 10: Percentage of health facilities by type 

 
Source: URT (2013) 

The Tanzania health sector has a pyramid structure with the provision of referral services 

from the primary hospital to secondary (regional) hospital and final to tertiary (central) 

hospital or specialized hospitals (United Republic of Tanzania, 2008). In principle, the 

referral system is designed for the dispensary to refer patients to health centers and for the 

health centers in turn to refer patients into hospitals (United Republic of Tanzania, 2007). 

The structure can be categorized into three levels in which health service is provided. These 

are primary, secondary, and tertiary care levels. Below is the description of the structure of 

health services at various levels in the country. 
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2.3.1.7. Levels of health care services 

Primary health care level 

Primary health care services form the basement of the pyramidal structure of health care 

services. It starts from the community/village health services and also made of a number of 

dispensaries, health centers and District hospital at the district level.  

The Community/ village health service, which is the lowest level of health care delivery in 

the country, essentially provide preventive services, which can be offered in homes. Usually 

each village Health post have two village health workers chosen by the village government 

amongst the villagers and be given a short training before they start providing services. The 

community health worker responsibility includes health education, and assisting in relevant 

public health interventions (MoHSW, 2007). 

The Dispensary Services is the first formal health unit of level one- health services. It is a 

primary health facility, which offers outpatient services including reproductive and child 

health services, and diagnostic services. A dispensary caters for 6,000- 10,000 people and 

oversees all the village health services. The health centre service is the second formal health 

unit of level one-health services. It is a primary health facility, which offers Outpatient and 

In-patient services, maternity care, laboratory, and dispensing and mortuary services. A 

Health Centre caters for 50,000 people and supervises all the dispensaries in the Division. 

Where the population is higher than 50,000, the level of services is increased to 

accommodate a higher throughput (MoHSW, 2007). 

Lastly under the category of primary health care level is the District Hospital Services. They 

consist of district hospitals and faith-based hospitals (FBO), mainly supports the primary 

level by providing surgical backup services, mostly for obstetric emergencies, and general 

medical and pediatric inpatient care for common acute conditions. Some of these hospitals 

also provide some specialized health services. Also they act as the second referral level for 

the primary health care facilities in the district or catchment’s area (Makawia et al, 2010). 

Secondary health care level 

The secondary health care comprises of regional hospital services. This is a hospital 

establishment providing level two (Secondary) referral services from level one hospital. 

Regional Hospital serve the population of the regional and offer similar services like those 
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agreed at district level, however regional hospitals have specialists in various fields and offer 

additional services, which are not provided at district hospitals (Makawia et al., 2010). 

Tertiary health care level 

This is level three and the highest level of hospital services in the country, which acts as 

referral centre for level two hospitals. The tertiary health care level comprises of the 

National, Referral/consultant and Specialized Hospital Services. The National hospital 

(Muhimbili) is supervised by the Ministry of Health through Board of Muhimbili National 

Hospital. It also acts as zonal referral hospital for the Eastern Zone and is the highest level of 

hospital services in the country. Presently there are four referral hospitals namely, the 

Muhimbili National Hospital which caters the Eastern zone; Kilimanjaro Christian Medical 

Centre (KCMC) which caters for the Northern zone, Bugando Hospital which caters for the 

Western zone; and Mbeya Hospital which serves the Southern Highlands. For specialized 

Hospital, there are two specialized hospitals, Mirembe Hospital (Dodoma) and Kibongoto 

(Moshi), which are directly supervised by the Ministry of Health, provide services to the 

mentally sick and Tuberculosis patients respective (Makawia et al., 2010) 

Figure 11: Organization pyramid of the Tanzania National Health Infrastructure 

 

Source: WHO (2004)  

2.3.2 Access to Health Care Services in Tanzania 

Access can be defined in a variety of ways. In its most narrow sense, it refers to geographic 

availability (O'Donnell, 2007). In a broader term access is viewed as a general concept, which 

summarizes a set or more specific areas of fit between the patient and the health care system. 

This definition identifies four dimensions of access: availability, accessibility, affordability, 
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and acceptability (Penchansky & Thomas, 1981). However, it is contended that the 

dimensions of access are not easily separated. For instance in some settings, accessibility may 

be closely tied to availability. Yet various service areas having equivalent availability may 

have different accessibility. The following section provides an overview of the four 

dimensions of access to health care in the context of Tanzania. 

2.3.2.1 Availability  

The concept of availability has been defined as the relationship between the volume and type 

of the existing services (and resources) to the clients’ volume and type of need. It refers to the 

adequacy of the supply of medical personnel; of facilities; and of specialized programs and 

services (Penchansky & Thomas, 1981). According to Peters et al., (2008). Availability of 

health services is viewed as having the right type of care available to those who need it, such 

as hours of operations and waiting times that meet demands of those who would use care, as 

well as having the appropriate type of service providers and materials.  

In Tanzania, since independence, the government main focus has been to ensure that health 

services reach all the Tanzanians, especially those living in the rural areas (United Republic 

of Tanzania, 2007). However, despite the fact that the majority of Tanzanians live in the rural 

areas, infrastructures in those areas have remained the biggest problem, which hinder the 

availability of health services at the primary level. Shortage of facilities, staff, drugs and 

medical equipment at all levels characterized the health care system in Tanzania. 

Provision of health services in Tanzania faces a number of challenges including the 

availability of medicines, medical supplies and equipment in health facilities these are one of 

the factors that make patients to visit them for services (United Republic of Tanzania, 2007).  

The problem of non-availability of medicine in health facilities particularly in government 

health facilities has been reported in the study that assessed the prices and availability of 

medicine for children in Tanzania. The study reported the low availability of medicines for 

children in health facilities, including public, private (retail pharmacies) and mission (non- 

governmental organization) facilities, to be of concern (United Republic of Tanzania, 2010). 

Consequently, in Tanzania, some health facilities are preferred to others because of 

availability of medicines, medical supplies and equipment (United Republic of Tanzania, 

2007). 

On the other hand, even where there was availability of drugs, studies have reported out- of- 

stock incidences within a short period of time. For instance, one study about the experience in 
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health care utilization in seven administrative regions in Tanzania, facility managers 

informed that drug and materials were supplied monthly, and that those supplies were only 

enough for only the first two weeks of the month (Kayombo, Febronia, & Rogasian, 2012). 

However, the problem of shortage of drugs, health workforce and medical equipment 

characterize the health system of most of low-income countries. For instance, in the report by 

the Taskforce on Innovative International Financing for Health System, In 44 of 49 low-

income countries there were a grossly inadequate number of health workers to provide 

essential health services (Taskforce On Innovative International financing for Health System, 

2009). 

2.3.2.2. Accessibility  

According to Penchansky & Thomas (1981), accessibility is defined as the relationship 

between the location of supply and location of clients, taking account of client transportation 

resources and time, distance and cost. Access generally has two components, physical access 

(i.e., distance to a health facility of a given quality) and financial access (payments made in 

order to obtain services). Accessibility of health care is defined as a measure of the 

proportion of the population that reaches appropriate health services (WHO, 2005). 

The health care system in Tanzania is faced by both physical and social economic 

accessibility challenges. Due to the nature of the country, unequal distribution of facilities is 

among the challenges facing health care in Tanzania. The uneven distribution of services in 

some areas caused people to travel long distance or many hours before reaching point of 

health service delivery. Moreover, most health care facilities are located in the urban areas 

and left out the most vulnerable areas (rural areas) where majority of Tanzanians lives and 

characterized by poor health infrastructures. 

 The geographical accessibility of the current primary health facilities is reported to be about 

90% of people living within 5 kilometres. This statistic is further elaborated in the 2011-2012 

Tanzania HIV/AIDS and malaria indicator survey results which indicate that, thirty-four 

percent of Tanzanian households are less than 2 km from a health facility, and 43 percent are 

within 2 to 5 kilometers. As expected, urban households are much more likely to be located 

less than 2 kilometers from a health facility than rural households (54 percent and 26 percent, 

respectively) (Tanzania Commission for Aids, 2013). 

In some areas, there are physical barriers to an existing facility although it may be within 5 

kilometers of a population center. Geographical barriers include rivers, lakes, bad roads, 
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valleys and mountains (United Republic of Tanzania, 2007). The accessibility to health care 

facilities is hindered by lack of reliable transport and land terrain, which poses a great danger 

to expecting mothers and very sick patient to access health services when they need them 

(United Republic of Tanzania (URT)/Ministry of Health and Social Welfare (MoHSW, 

2007). Mamdani study shows that deteriorating roads coupled with inadequate and 

unaffordable transport make it impossible for the poor to reach facilities (Mamdani & 

Bangser, 2004). Moreover, non- functioning health facilities are reported to be another barrier 

to accessibility. This is evidenced by many examples of non-functioning facilities scattered in 

the districts (United Republic of Tanzania, 2007). 

In terms of economic accessibility, on the one hand, the introduction of user/fees in 1993 in 

the health service provision had adversely effect to the poor and vulnerable groups due to 

their economic status. On the other hand, “out of stock” phenomenon of essential drugs and 

supplies is a main factor that discourages access of health services at health facilities (United 

Republic of Tanzania, 2007). Additionally, the high price of medicine is mentioned to be one 

of the most important obstacles to access to health services in Tanzania (United Republic of 

Tanzania, 2010). It is argued that the organization and financial arrangements of health 

systems play a critical role in improving health service access and protecting household from 

severe financial loss (Adlung et al., 2006). However, these financial arrangements in most 

African countries have not yet achieved their intended goal because they cover only the 

minority population 7-10%. 

2.3.2.3. Affordability 

Affordability has been defined as the relationship of prices of services and providers’ 

insurance and deposit requirements to the client’s income, ability to pay and existing health 

insurance. Client perception of worth relative to total cost is a concern here; as is clients’ 

knowledge of prices, total costs and possible credit arrangements (Penchansky & Thomas, 

1981). 

The affordability of essential services like health care has become a critical policy issue in 

many developing countries (Tanzania included), because people are expected to contribute 

more from their own pockets as a result of health care financing reforms (e.g. user fees, 

community financing) (Russel, 1996).  However, several authors claim that user fees are 

implemented as policy objective instead of policy instrument and divert the neediest from the 

modern health care (Mwabu, Mwanzia, & Liambila, 1995; Greece, 1991). The main objective 
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towards achieving the national health policy vision in Tanzania is to ensure the provision of 

equitable and quality health services that are affordable to both rural and urban population. 

Following an international push for financial reforms, many low-and middle-income 

countries Tanzania being among them, introduced user fees to raise additional revenue for 

health systems. User fees/out-of-pocket (OOP)3 are charges levied at the point of use and are 

supposed to help reduce ‘frivolous’ consumptions of health services, increase quality of 

service available and as a result, increase utilization of services (Lagarde & Palmer, 2011). 

However, in Tanzania, alongside with the introduction of user fees in health care facilities, 

provisions for exemptions and waivers within the cost recovery program were introduced 

with a view to protect vulnerable social groups and the very poor.  

An exemption is an automatic entitlement to free public health care services and is extended 

to children aged five years and under, for maternal and child health (MCH) services, to those 

with specific diseases, and for people with long term mental disorders. Exemptions, as such, 

are not necessarily confined to the poor. They are designed to protect vulnerable social 

groups. A waiver on the other hand is a conditional temporary entitlement that is provided 

after evaluations by the relevant authorities. It is to be granted to patients who do not 

automatically qualify for exemptions but are considered to be in need of such services and are 

‘‘unable to pay’’ (Mamdani & Bangser, 2004).
  However, despite the existence of the waiver 

and exemptions to protect vulnerable group and the poor when accessing health services in 

public facilities, out of pocket payment was found to be regressive in nature (Mtei et al., 

2012). The cause of regressivity in Tanzania is partially the weaknesses in the 

implementation of the waiver system, and particularly the appropriate identification of the 

poor  (Mtei & Mulligan, 2007 ; Mtei et al., 2012). Moreover, other factors such as such as 

flat-rate user fees and limited health insurance coverage of lower-income informal sector 

groups compounded the regressivity of OOP payments in Tanzania (Macha et al., 2012). 

In 2010, the MoHSW in Tanzania published the results on the study that assessed the prices 

and affordability of medicine in Tanzania. In this study, affordability was determined by 

                                                 

3 Out-of-pocket health payment refers to payments made by households at the time of receiving health services. 

They typically include doctors’ consultations fees, purchases of medications and hospital bills as well as 

spending on alternative and/or traditional medicine (Adlung et al. 2006).  
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comparing the cost of treatment with people’s income. The monthly wage of the lowest paid 

unskilled government worker (TShs 135, 000 or US$ 90.91) and the median medicine prices 

found at the sample facilities were used to calculate the number of days’ wages needed to 

purchase standard courses of treatment. The study found that the cost to the patient varied 

considerably between the public, the private and nongovernmental organization sectors. In 

general, a patient or parent/guardian had to work more to be able to purchase medicines from 

the private and nongovernmental organization sectors (United Republic of Tanzania, 2010).  

However, the study did not include consultation fees, diagnostic tests, and other costs. Thus, 

if all other service prices were to be included meaning treatment cost would be considerably 

higher. 

Similarly, in Tanzania, the majority of patients have to bear a heavy load of OOP expenditure 

because the National Health Insurance Fund (NHIF), Community Health Funds and private 

health insurances cover a minority (Bultman et al., 2012). In addition, the poorest groups 

cannot obtain insurance cover for expensive hospital and referral services (such services are 

currently excluded from the CHF), resulting in their paying out-of-pocket for costly inpatient 

services. Furthermore, lower level public facilities, which are largely pro-poor, often suffer 

from stock-outs of drugs and other essential supplies, which lead patients to pay at drug 

shops and pharmacies or seek more expensive health services elsewhere (Macha et al., 2012). 

High costs associated with seeking health care, especially in relation to drugs, laboratory tests 

and transport, emerged as a key access barrier for poorer groups. For instance, in one study 

that assessed factors influencing the burden of health care financing and the distribution of 

health care in Tanzania, Ghana and in South Africa, one patient from Tanzania had said this, 

‘‘I have diabetes and I have to travel to [mission hospital] every month at my own cost 

despite being insured, am travelling to get drugs which are not available at the dispensary, 

which I can’t manage that regularly.’’ Furthermore, it is also reported that sometimes 

(especially in emergencies) poor families would resort to borrowing from friends, family 

members or moneylenders. Alternatively, they would sell assets or delay care. Similarly, 

borrowing, particularly when interest is charged, was reported by respondents in Ghana and 

Tanzania to have devastating effects on already-poor families by instigating a vicious cycle 

of indebtedness (Macha et al., 2012; Adlung et al., 2006). 

Moreover, Makawia et al., (2010) assessed the distribution of health services benefit in 

Tanzania where benefits were determined by the use of health services, the poor had low 
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level of benefit compared to other groups. Therefore, the poor benefited less because they 

were not using health services to the same extent as wealthier groups and when they do, they 

are mainly using lower cost, nearby; lower cost primary public facilities and drug shops. 

Limited affordability is reported to be one of the major barriers to access to health services 

for the poor people, especially in relation to drugs, laboratory tests and transport. Transport 

costs can escalate rapidly for those in rural areas, particularly when travelling to referral 

facilities, or seeking to purchase drugs that are not available at lower level facilities. 

Transport costs were especially burdensome to patients who were seriously ill or had chronic 

conditions and needed to visit services regularly (Makawia et al., 2010). Table 7 shows the 

results of reasons for no consultation with health care providers per episode. The data were 

derived from the household budget survey data 2009. These results indicate that among other 

factors, financial barrier had also limited the poor and middle group not to consult the health 

care providers. 

Table 7: Reasons for no consultation with heath care providers per episode 
Reasons                                                      HH assets indicators 
No consultation first  Poorer  Middle  Better  Total  
No need 200 

7 
416 
21 

80 
10 

696 
12 

Too expensive 1354 
46 

748 
37 

71 
9 

2172 
38 

Bought drugs 1272 
43 

595 
30 

325 
42 

2192 
38 

Other reasons 116 
4 

257 
13 

292 
38 

666 
12 

Total  2941 
100 

2016 
100 

770 
100 

5727 
100 

Key: weighted count 
Column percentage (bold, italic) 
Number of observations 205 
Pearson: 
Uncorrected Chi 2(6) = 139.6102 
Designed based F (3.81, 217.07) = 2.9339 p= 0.0236 

Source: Kida (2012) 

In recent years, there has been a growing body of evidence on the impact of health care costs 

in contributing to the household impoverishment (Chuma & Maina, 2012; Mclntyre & 

Thiede, 2005; Xu et al., 2003).  It is contended that, in order to pay for health services, when 

cash is not immediately available the poor borrow money, draw on savings and they sell their 

valuable assets and land to pay for the cost of health care (Mclntyre & Thiede, 2005). Such 

expenditure is considered catastrophic when out-of-pocket payments exceed 40% of 

household non-subsistence spending (Xu et al., 2003).  It has also been reported that in many 
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low-income countries (including Tanzania) out-of-pocket constitute a great portion of health 

care financing. This implies that household catastrophic health expenditure may not be 

inevitable. The evidence on the adverse consequences of user fees is also strong. These 

arguments apply not only to government health services, but also to private not-for-profit 

services such as those of faith-based providers, which in many African countries essentially 

form part of the public network. In Tanzania, the proportional of the population incurring 

catastrophic expenditure due to health care is 1.2% (Mtei et al., 2012). Similarly, it is 

estimated that about 4% of the population is driven into poverty as a result of paying OOP for 

health care (Bultman et al., 2012). Consequently, it can be argued that health care services in 

Tanzania is still unaffordable to majority of poor population who lives in rural areas 

characterized with 84.1% and 82.3% of basic needs poverty and food poverty respectively 

(National Bureau of Statistics, 2013) and without social health protection to relieve them 

from catastrophic health expenditure and impoverishment.  

2.3.2.4. Acceptability 

Acceptability is defined as the relationship of clients’ attitude about personal and practice 

characteristics of providers to the actual characteristics of existing providers, as well as to 

provider attitudes about acceptable personal characteristics of clients (Penchansky 

& Thomas, 1981). 

In Tanzania acceptability of health services is constrained by many factors. They include 

quality of health care services, long waiting hours, lack of diagnostic equipment and poor 

staff attitude. For instance, In 2012, (Macha et al., 2012), examined factors influencing the 

burden of health care financing and the distribution of health care benefit in Ghana, Tanzania 

and South Africa. Among other acceptability constraints, staff attitudes emerged as one of the 

main factors affecting service acceptability, along with perceived quality of care. In all three 

countries patients indicated that, negative attitudes were a deterrent from public service use, 

while positive attitudes attracted wealthier people to private facilities where staff consult 

patient politely. A shortage of skilled staff, leading to unskilled providers treating patients, 

was also raised as a concern by patients in Tanzania. Trust in staff capacity to effectively 

diagnose was similarly seen to affect service acceptability, exacerbated by the shortage of 

diagnostic equipment at primary level public facilities, and reinforcing the reasons for using 

referral or private facilities by those who could afford them (Macha et al., 2012). 
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Less acceptability of health services in Tanzania particularly in public health facilities has 

also been reported in a study that examined the provision and access to health care services in 

the urban health care market in Tanzania. The study indicated that, the poor in Mzimuni 

squatter area were relied on the private dispensaries by the fact that the only public 

dispensary in that area has a bad reputation for its services including bad behavior of health 

workers (Kida, 2012). Some of respondents of that study had this to say; 

“I only take my daughter here to the Mother and child health (MCH) clinic. But when she 

gets sick, I take her to the Catholic dispensary, because there (public dispensary) the health 

care workers are not polite and attentive to patients”. (Female, 22 years old; mother of child 

under five, public dispensary, squatter area). Another respondent also said, “The health 

workers here don't care about the well-being of the patients, they are usually rude and do not 

do proper diagnosis for the patients”. (Female, 19 years old, public dispensary, squatter area)  

 

2.3.3. The Burden of diseases in Tanzania 

2.3.3.1. Communicable Diseases 

The burden of disease (BOD) is the total amount of future life years lost, to all causes; 

whether from pre-mature mortality or from some degree of disability over some period of 

time. These disabilities can be physical, such as crippling, or blindness, or mental, such as 

retardation or mental illness. 

Tanzania is facing the twin challenges of communicable and non-communicable diseases 

(URT, 2010). The BOD in Tanzania is high and is due predominantly to potentially 

preventable diseases including Acquired Immune-Deficiency syndrome (HIV/AIDS), 

Malaria, Tuberculosis (TB), and childhood and reproductive conditions (Mhalu, 2005). 

Malaria, HIV/AIDS and TB have continued to be the leading causes of death in Tanzania and 

form a major threat to the health systems of the country (URT, 2003). 

Malaria 

According to WHO, in 2012, globally, there were estimates of 207 million cases of malaria. 

Most cases (80%) and deaths (90%) occurred in Africa, and most deaths (77%) were in 

children under 5 years of age (WHO, 2013b). In Tanzania, malaria remains to be a major 

cause of morbidity and mortality both in rural and urban areas. It ranks number one in 
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inpatient and outpatient statistics. It is a major public health concern for all Tanzanians, 

especially for pregnant women and children under age five. It is the single most significant 

disease in Tanzania affecting the health and welfare of its 44.9 million inhabitants (National 

Bureau of Statistics, 2013). The Tanzania national policy indicates that the number of clinical 

malaria cases per year is estimated to be 17 – 20 million resulting in approximately 100,000 

deaths health (URT, 2003). Similarly, it is also estimated that 90% of the population in 

Tanzania is at risk of malaria resulting into 11 million clinical malaria cases per annum which 

is below the number of estimated cases in the year 2003 (National Malaria Control 

Programme/MoHSW, 2010). 

Malaria accounts for up to 41 percent of all outpatient attendances (MoHSW, 2008). In the 

year 2010, Malaria remains the major cause of morbidity and mortality and ranks number one 

in both inpatient admissions and outpatient visits (URT, 2010). Figure 12 shows the 

intervention burden and expenditure shares 2013/14 with malaria as a leading cause of 

mortality. 

Figure 12: Intervention burden and expenditure shares 2013/14 

 
Source: URT (2013)  

Although, in Zanzibar, malaria is controlled and therefore not a major public health problem, 

in Mainland Tanzania it continues to be a significant cause of illness and death. The disease 

remains an impediment to socioeconomic growth and welfare (National Malaria Control 

Programme/MoHSW, 2010). The 2012 evidence suggests that malaria mortality and 

morbidity in Tanzania mainland have declined during Health Sector Strategic Plan (HSSP) 
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III, and probably also before. However, malaria is still a leading cause of morbidity and 

mortality even though rates have come down (MoHSW, 2013). 

According to Tanzania mainland National Health Accounts report, URT, (2010) the total 

health expenditure (THE) on malaria (THEMalaria) was Tshs451 billion (US$ 340 million) 

in 2009/10, an increase of 10 percent over 2005/06 expenditures. THEMalaria was equivalent 

to 19 percent of THE in 2009/10, down from 23 percent in 2005/06. Total health expenditure 

on Malaria accounted for 2 percent of GDP in 2009/10, a decline from 3 percent in 2005/06, 

Figure 13. The malaria health service is paid by various sources in Tanzania. The private 

sector including household continues to be a major source of THEMalaria. However, the role 

of household as a source of THEMalaria has declined from 58% in 2005/2006 to 39% in 

2009/2010. Donor’s contributions to THEMalaria increased from 18% in 2005/2006 to 40% 

in 2009/2010. There was a slight reduction in the government’s contributions to THEMalaria, 

from 22% in 2005/2006 to 19% in 2009/2010. Figure 11 shows the sources of THEMalaria in 

2002/2003, 2005/2006 and 2009/2010. 

Figure 13: Financing sources of Malaria 

 
Source: URT (2010) 
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Acquired Immune-Deficiency Syndrome  

In Tanzania, the Human Immune Virus/Acquired Immune-Deficiency Syndrome 

(HIV/AIDS) epidemic began in 1983, with the diagnosis and reporting of three cases in 

Kagera region. By 1986, all regions had reported cases of HIV/AIDS. Since then, HIV has 

continued to spread. There has been a dramatic increase in the number of AIDS cases as more 

HIV- infected people have succumbed to opportunistic infections arising from suppressed 

immune systems. As in other sub-Saharan countries, HIV infection is spread predominantly 

by heterosexual contact (Tanzania Commission for Aids, 2013). 

HIV and AIDS continuous to be a major cause of mortality and threat to social-economic 

development, in view of the burden they cause on the countries financial resources, through 

medical expenditures, absenteeism from work, reduction in work force and cost needed for 

rebuild the labor force (Ministry of Finance, 2012). 

Over the 30 years since the HIV/AIDS epidemic in Tanzania began, emphasis has been 

placed on the development of strategies and approaches to scale up interventions, and care 

and treatment services. According to the 2007/08 Tanzania HIV and Malaria Indicator 

Survey (THMIS), it is estimated that about 5.7 percent of Tanzanian adults aged 15–49 years 

(6.6 percent of women and 4.6 percent of men), and a total of about 1.5 million people, were 

HIV-infected. As of 2011, an estimated 1.6 million people in Tanzania are living with HIV, 

and among them, about 1.3 million are age 15 and older (UNAIDS, 2012). These figures 

show an increase of 100,000 populations who have been continuously affected by the disease. 

 The impact of HIV/AIDS has been devastating. It has affected all spheres of life. The 

demographic consequences of the epidemic are reflected in the country’s quality-of-life 

indicators, including the infant mortality rate and life expectancy. HIV infection has resulted 

in a surge of opportunistic infections, such as tuberculosis and some forms of cancer. 
HIV/AIDS morbidity and mortality of women and men in their prime years of productivity 

has had a serious social and economic impact on all sectors, and at community and individual 

levels. The epidemic has necessitated the diversion of resources from other areas to HIV 

prevention, care, and treatment (Tanzania Commission for Aids, 2013). 

The economy has been adversely affected by the loss of the most productive segment of 

society. Loss of human capital also affects the development of institutional capacity, which 

requires skilled workers and leaders. Professionals in medical care, education, agriculture, 
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and engineering are not easily replaced. The reduction of income due to HIV/AIDS morbidity 

and mortality leads to poverty, which in turn increases the suffering of individuals and 

communities (Tanzania Commission for Aids, 2013). 

According to MoHSW report for the HIV, transmission has been going down slowly since 

2003, but number of people living with HIV remains the same due to population growth and 

longer survival on treatment. HIV prevalence rates are declining slowly but steadily, in urban 

areas and rural men, but not among rural women. Differences between the regions remain but 

are narrowing down with the low prevalence regions going up and the high prevalence 

regions going down. People with highest socioeconomic status have the highest prevalence. 

There is evidence of a modest reduction in new infections among young women, but there are 

still an estimated 110,000-140,000 new infections every year. 

According to Tanzania National Health Account report, total health expenditure for HIV 

THEHIV as a percentage of Total Health Expenditure (THE) was 27 percent in 2009/10 and 

has remained almost the same since 2005/06. And about 2 percent of GDP was used for 

THEHIV in the same year (National Health Account, 2010). Figure 14 indicates sources of 

finance of THEHIV/AIDS for various years, about three- quarters of THEHIV/AIDS was 

financed by the external (donor) sources in 2009/2010. The role of household as a financier of 

THEHIV/AIDS increased from 5 percent in 2005/2006 to 17 percent in 2009/2010. MOF 

contributions to THEHIV/AIDS declined from 27% in 2005/2006 to 12% in 2009/2010 

(URT, 2010). 
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Figure 14: Sources of financing of HIV/AIDS 

 
Source: URT (2010) 

Tuberculosis 

Tuberculosis (TB) is a chronic infectious disease caused mainly by Mycobacterium 

tuberculosis (and occasionally Mycobacterium bovis or Mycobacterium Africanum). These 

microorganisms are also known as Acid-Fast Bacilli (AFB) (WHO, 2014b; URT, 2006).  It 

typically affects the lungs (pulmonary TB) but can affect other sites as well (extrapulmonary 

TB). The disease is spread in the air when people who are sick with pulmonary TB expel 

bacteria, for example by coughing. Overall, a relatively small proportion of people infected 

with Mycobacterium tuberculosis will develop TB disease. However, the probability of 

developing TB is much higher among people infected with HIV (WHO, 2014b). 

Tuberculosis (TB) remains a major global health problem, responsible for ill health among 

millions of people each year. TB ranks as the second leading cause of death from an 

infectious disease worldwide, after the human immunodeficiency virus (HIV). The latest 

estimates included in the WHO report on global tuberculosis report shows there were 9.0 
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million new TB cases in 2013 and 1.5 million TB deaths (1.1 million among HIV-negative 

people and 0.4 million among HIV-positive people) (WHO, 2014b). 

In Tanzania, TB continues to be among the major public health problems, more than 20 years 

after launching of the Tanzanian National Tuberculosis and Leprosy Program (NTLP). The 

number of tuberculosis cases has steadily increased from 11,753 in 1983 to about 65,665 in 

the year 2004, almost six-fold. Tanzania has a TB incidence rate of 164 per 100,000 that 

makes it among the countries with TB incidence of greater than or equal to 60 per 100,000 

populations (WHO, 2014b). The majority of cases appear in young adult population groups 

aged 15-45 years, the same age group affected by HIV/AIDS. The rapid increase of 

tuberculosis in Tanzania is mainly attributed to the HIV epidemic, but factors like population 

growth and urban overcrowding have also contributed (MoHSW, 2006). According to WHO 

report, TB contributed 13% of mortality rate in 2012 (WHO, 2014b).  

 A report on the burden of disease and injuries for rural districts of coastal regions in 

Tanzania for the year 2008/2010 reveals that malaria accounts for largest proportion of the 

burden of all ages. TB and HIV rank the second and the third causes of mortality 

respectively. Similarly, the report shows the trends in malaria TB and HIV by age for the 

years 2008-2011 figure 15. 
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Figure 15: Trends in TB, Malaria and HIV by age, 2008-2011 

 
Source: Levira, Hildon, & Smithson (2013)  

Figure 15 indicates that in general population, malaria death has remained almost unchanged. 

Malaria death for children under- five has relatively decreased between 2008-2011 while 

HIV death among adults consistently rose between 2008 and 2010. TB death for individuals 

aged above 15 years have remained almost unchanged between 2008 and 2011 (Levira et al., 

2013). 

2.3.3.2. Non-communicable diseases in Tanzania 

Non-Communicable diseases (NCDs), also known as chronic diseases, are medical 

conditions or diseases, which are non-infectious and non-transmissible between persons. 

They are of long duration and generally low progression. They include autoimmune diseases, 

heart disease, stroke, many cancers, asthma, diabetes, chronic kidney disease, osteoporosis, 

Alzheimer’s disease, cataracts and more. Four main types of NCDs are cardiovascular 

diseases (CVD) (like heart attacks and stroke), cancers, chronic respiratory diseases (such as 

chronic obstructed pulmonary disease and asthma) and diabetes (WHO, 2011). 

Forces that include ageing, rapid unplanned urbanization and the globalization of unhealthy 

lifestyles drive NCDs. Four important underlying risk factors for these diseases are tobacco 
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use, unhealthy diet (high consumption of sugar, salt, saturate fats and trans fatty acids), 

physical inactivity and harmful use of alcohol. Thus, referred to as “lifestyle” diseases 

(WHO, 2011). 

NCDs are the biggest cause of death worldwide, and killed 38 million people each year 

(WHO, 2011). Nearly 80 percent (28million) of these deaths occurred in low and middle-

income countries and are the most frequent causes of death in most countries, except in 

Africa. However, even in African countries NCDs are increasing rapidly and are expected to 

surpass communicable, maternal, perinatal, and nutritional diseases as the most common 

causes of death by 2030 (WHO, 2012).  All age groups are affected by NCDs but evidence 

shows over 14 million of all deaths attributed to NCDs occur between the age of 30 and 70. 

Of these early deaths, 85% occurred in low-and middle-income countries (WHO, 2011). 

The World Health Organization country profile indicates that non-communicable diseases 

(NCDs) contributed to 31% of national mortalities in Tanzania (WHO, 2011) and that more 

than half of them were attributed to people above sixty years of age. There has also been a 

concern and growing evidence of escalating burden of the main types of NCDs, these are 

cardiovascular diseases, cancer, diabetes and chronic respiratory diseases. The concern is not 

just health related but also economic because NCDs are often accompanied by long standing 

disabilities which causes direct economic impact on households and communities both 

through the uptake of health services and goods that diverts expenditure, and also impact on 

levels of income or labor productivity (Tanzania National Nursing Association, 2013).  

Nevertheless, it can be contended that the true burden of NCDs in Tanzania cannot be fully 

described due to lack of evidence from population based studies. Only a few one off cross 

sectional studies, clinical studies, as well as evidence from other developing countries with 

similar settings have been used as indicators of trends and patterns in Tanzania (Shemdoe et 

al., 2012). 

The WHO global strategy for prevention and control of NCDs does not list CKD in the list of 

main non-communicable diseases. It is categorized as other non-communicable diseases. 

However recently, there has been a dramatic increase of people with CKD particularly in low 

and middle -income countries, which necessitates immediate action at all levels. In Tanzania 

as in many sub Saharan African countries, the prevalence and incidence of chronic kidney 

disease (CKD) is not known due to lack of functioning registries that has resulted in a lack of 

reliable statistics (Naicker, 2009).  However, a recent study examining the prevalence of 
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CKD in diabetic patients attending clinic at Bugando Medical Centre in Mwanza Tanzania 

has reported an alarming high prevalence of CKD among diabetic out-patients whereby out 

of 369 adult diabetic patients who were enrolled in the study, a total of 309 (83.7%) study 

participants had CKD and none of them were aware of their renal disease (Janmohamed et 

al., 2013). According to one kidney expert at Muhimbili national hospital the majority of 

patients attending clinic has been diagnosed with kidney diseases with over 65% of them 

diagnosed with the last stages (Kessy, 2014).  

Despite an increasing burden of non-communicable diseases and in particularly CKD in 

Tanzania, much has not been done to address the problem. For instance, at the council level, 

the budget set for non-communicable diseases is limited to fully address this problem. Figure 

2 below shows the summary of council health budget allocated to priority areas for the year 

2013/2014. Only 1.03% is set for non-communicable diseases which clearly indicates that 

non-communicable diseases at the moment are still less priority area in Tanzania. 

 
Figure 16: Summary of council health budget allocated to priority areas 2013/2014 
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2.3.3.3. Chronic kidney disease in sub Saharan Africa 

Little is known about the prevalence of chronic kidney disease in sub Saharan Africa and 

particularly in Tanzania. It has been reported that screening for CKD is not routinely done in 

Sub Saharan Africa due to limited diagnostic resources. In particular, microalbumin testing is 

available in few centers (Gill et al., 2009). Another factor that contribute to lack of CKD 

information is non -availability of national registries. However, a recent systematic review 

and meta-analysis study about the epidemiology of CKD was published (Stanifer et al., 

2012). Out of 90 articles included in their review, only 21 articles were regarded as suitable 

for the analysis with only 18 (20%) medium-quality studies and three (3%) high-quality 

studies.  

The prevalence of CKD from only 13 countries were eventually reported with Tanzania being 

among those who did not meet criteria of being medium to high quality studies and therefore 

excluded from the study. The results from only 13 countries indicate that very little is known 

about the prevalence of CKD in sub Saharan Africa. The results showed that the overall 

prevalence was 13.9% (95% CI 12·2–15·7). The estimates ranged from 2% in Cote d’Ivoire 

to 30% in Zimbabwe. Nearly half (n=6) the countries represented had prevalence estimates 

ranging between 4% and 16%, and all countries but one (Zimbabwe) had prevalence 

estimates of less than 20% (Stanifer et al., 2012). 

According to the Global Burden of Disease study 2010, chronic kidney disease was ranked 

27th in the list of causes of total number of global deaths in 1990 (age-standardized annual 

death rate of 15·7 per 100 000), but rose to 18th in 2010 (annual death rate 16·3 per 100 000) 

(Lazano et al 2012). This degree of movement up the list was second only to that for HIV and 

AIDS. The overall increase in years of life lost due to premature mortality (82%) was third 

largest, behind HIV and AIDS (396%) and diabetes mellitus (93%) (Lazano et al., 2012; Jha, 

2013). However, in African countries, data related to morbidity and mortality of NCDs are 

rarely included in the health reporting systems. This has been reported by the WHO report on 

the assessment of national capacity for the prevention and control of non-communicable 

diseases. The report showed that while the majority of countries in every region reported they 

include NCD mortality and morbidity data in their health reporting systems, in the African 

Region, only 7% of countries include population-based mortality data (WHO, 2012). 

Worldwide, diabetes mellitus is the most common cause of chronic kidney disease (Jha, 

2013). In sub Saharan Africa, common causes of CKD are reported to be hypertension, 
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diabetes, chronic glomerulonephritis, HIV and the use of herbal or traditional treatment 

(Perico & Remuzi, 2014). For instance, up to 80% of the populations in sub-Saharan 

countries are estimated to use herbal or traditional medicines, which are thought to have been 

associated with 35% of all new cases of acute kidney injury (Stanifer et al., 2012). 

In South Africa, hypertension was the most common cause of end-stage renal disease 

(ESRD) in Black South Africans and accounted for 34.6% of ESRD in that racial group 

(Naicker, 2009). Diabetes mellitus is in the rise in Africa. The projected rise in diabetes 

mellitus in Africa is anticipated to be 12.7 million, an increase of 140% by 2025. The main 

factors that explain the alarming rising trend are population ageing, unhealthy diets, obesity 

and a sedentary lifestyle (World Health Organization, 1998).  Although non -communicable 

diseases are well associated with CKD, there are possibilities that communicable diseases 

might contribute significantly to CKD in low and middle-income countries. For instance, in 

several resource poor countries worldwide, tuberculosis - which often causes irreversible 

renal destruction, is endemic (Eastwood, Corbishley, & Grange, 2001). 

For Tanzania, Juma, (2012) examined the Prevalence of Anemia and its associated factors in 

patients with Chronic Kidney Disease at Muhimbili National Hospital. 100 patients with 

CKD were involved in the study. The results showed that the two main medical disease 

conditions; hypertension (61%) and diabetes mellitus (26%) were identified as commonest 

underlying cause for CKD while Human Immunodeficiency Virus (HIV) 4% was as third 

close underlying disease for CKD in the study. Multiple myeloma and sickle cell disease as 

hematological disorders were documented as underlying cause for CKD. 

2.3.4. Health care financing in Tanzania 

Health financing refers to how financial resources are generated from various sources 

(government, households and donors) and how they are allocated and used in the health 

system. Its purpose is to make funding available, as well as to set the right financial 

incentives for the providers, to ensure that all individuals have access to effective public 

health and personal health care. This means reducing or eliminating the possibility that an 

individual will be unable to pay for such care, or will be impoverished as a result of trying to 

do so (WHO, 2000). 

Tanzania is following a mixed type of financing the health system. It is largely using tax 

financing which dominates about 70% of public financing. Taxation is complemented by user 

fees in the form of cost sharing in government health facilities. It has also introduced 
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Community Health Fund (CHF) / Tiba kwa kadi (TIKA) and National Health Insurance 

Scheme. Other financing sources are Development Partners (Basket Fund and Project Funds), 

and community/micro- and private health insurance (PHI). Government budget and donor 

support accounts for about 43% of health financing, with households contributing 47% 

through out-of-pocket expenditures and other sources such as the Community Health Funds 

(CHF) and National Health Insurance Funds (NHIF) covering approximately 10% of the 

population in participating districts MoHSW, (2011). 

Table 8: Source of health care financing in Tanzania 
Sources  Percentage  

General tax 26 

User fees 32.3 
Donors 40.2 

SHI 10 

NGOS 4.6 

CBIS <1 
PHI <1 

Source: Sendoro, (2007), WHO, (2014c), URT, (2010) 

The government funding is channeled through four sources, namely the Ministry of Health 

Budget, the Ministry of Local Government budget, revenues of the District and Urban 

Councils from development levy and other locally generated sources and finally the Prime 

Minister’s budget (WHO, 2004). 

In 2012, the health expenditure constituted 7% of the GDP. This figure shows an increase of 

1.7% from that of 2007, which was 5.3%. Similarly, 2.0 billion US$ spent on health care; 

US$ 41 per capita of which 32% spent on household. According to WHO report on the state 

of health financing in African region, in 2010, Tanzania was among 22 countries out of 45 

which the level of fund for health was below the minimum of US$ 44 per capita 

recommended for 2009 by the High Level Task Force on Innovative International Financing 

for health systems. Table 9 shows the trends in total health per capita in current US$. 



 48

Table 9: Trends in total health per capita in current US$ 
Year  Less than US$ 20 US$ 20 - US$ 44 More than US$ 44 
2001 Benin, Burkina Faso, Central Africa 

Republic, Chad, Comoros, DRC, Eritrea, 
Ethiopia, Gambia, Ghana, Guinea Bissau, 
Kenya, Liberia, Madagascar, Malawi, 
Mali, Mozambique, Niger, Nigeria, 
Rwanda, Togo, Uganda, Tanzania (24 
countries) 

Angola, Cameroon, 
Congo, Cote d’Ivoire, 
Guinea, Lesotho, 
Mauritania, Senegal, 
Sierra Leone, Zambia 
(10 countries) 

Algeria, Cape Verde, Equatorial 
Guinea, Gabon, Mauritius, 
Namibia, Namibia, Sao Tome 
and principle, Seychelles, South 
Africa, Swaziland (11 
countries) 

2005 Burundi, Central African Republic, DRC, 
Eritrea, Ethiopia, Gambia, Guinea, 
Liberia, Madagascar, Malawi, 
Mozambique, Niger, Rwanda, Tanzania 
(14 countries) 

Angola, Benin, Burkina 
Faso, Chad, Comoros, 
Congo, Cote d’Ivoire, 
Ghana, Guinea Bissau, 
Kenya, Lesotho, Mali, 
Mauritania, Senegal, 
Sierra Leone, Togo, 
Uganda, Zambia 
(18countries) 

Algeria, Botswana, Cameroon, 
Cape Verde, Equatorial Guinea, 
Gabon, Mauritius, Namibia, 
Nigeria, Sao Tome and 
Principle, Seychelles, South 
Africa, Swaziland (13 
countries) 

2010  Central African Republic, DRC, Eritrea, 
Ethiopia, Madagascar, Niger (6 
countries) 

Benin, Burkina Faso, 
Burundi, Chad, 
Comoros, Gambia, 
Guinea, Kenya, Liberia, 
Malawi, Mali, 
Mauritania, 
Mozambique, Sierra 
Leone, Togo, Tanzania 
(16 countries) 

Algeria, Angola, Botswana, 
Cameroon, Cape Verde, Congo, 
Cote d’Ivoire, Equatorial 
Guinea, Gabon, Ghana, Guinea-
Bissau, Lesotho, Mauritius, 
Namibia, Nigeria, Rwanda, Sao 
Tome and Principle, Senegal, 
Seychelles, South Africa, 
Swaziland, Uganda, Zambia (23 
countries) 

Source: WHO (2013a) 

In addition, Tanzania as the majority of countries spends less than 25% as general 

government health expenditure per capita (GGHE); table 10. The Commission for 

Microeconomics and Health recommends US$ 40 per capita. While the High-Level 

Taskforce on Innovative International Financing for Health Systems (HLTF) recommended 

(US$ 44) per capita. The WHO data further indicates that Tanzania has seen a steep fall in 

health spending from 17% of total budget in 2006 to only 11% in 2011. The Abuja target for 

health expenditures is 15% of government expenditure (Organization of African Union 

(OAU), 2001). All of the standards set by international organizations suggest a shortfall in 

health expenditures (WHO, 2004). 
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Table 10: Total health expenditure against GGHE/GGE 
 GGHE/GGE more than 15% GGHE/GGE less than 15% 
Total health expenditure per 
capita more than US$ 44 

Botswana, Rwanda and Zambia (3 
countries) 

Algeria, Angola, Cameroon, Cape Verde, 
Congo, Cote d’I voire, Equatorial Guinea, 
Gabon, Ghana, Guinea Bissau, Lesotho, 
Mauritius, Namibia, Nigeria, Sao Tome 
and principle, Senegal, Seychelles, South 
Africa, Swaziland, Uganda (20 countries) 

Total health expenditure per 
capita less than US$ 44 

Madagascar, Togo (2 countries) Benin, Burkina Faso, Burundi, Central 
African Republic, Chad, Comoros, DRC, 
Eretria, Ethiopia, Gambia, Guinea, Kenya, 
Liberia, Malawi, Mali, Mauritania 
Mozambique, Niger, Sierra Leone, 
Tanzania. 

Source: WHO (2013a) 

Key: GGHE/GGE- General government health expenditure/General government expenditure 

Table 10 above indicates total health care expenditure against GGHE/GGE for the African 

Regions. Tanzania falls among over a third of the countries in African region that have not 

managed to raise health spending to the level of US$ 44.  

As noted above in the financing mechanisms, taxation is supplemented by user fees in the 

form of cost sharing in government health facilities. Supplemented fund will further be 

explained in the following sections. 

2.3.3.1. Health insurance 

Health insurance schemes were introduced by the government of Tanzania as part of its 

strategy of ensuring universal coverage. The schemes aimed at reducing the financial risk of 

health care costs for households (White et al., 2013). 

There are two major insurance schemes in Tanzania, namely, the National Health Insurance 

Fund (NHIF) covering public servants and the Community Health Fund (CHF) covering the 

informal sector. There are also several other small insurance pools, including Social Health 

Insurance Benefit (SHIB) under the National Social Security Fund (NSSF), private insurance 

and several micro insurance schemes (Bultman et al., 2012). Details regarding specific health 

insurance schemes situation is provided in the following sections. 

2.3.3.2. National Health Insurance Fund  

The National Health Insurance Fund (NHIF) is the largest medical insurance scheme in 

Tanzania, covers civil servants and it is mandatory to those in the formal sector. The NHIF 

started its operations in July 2001. The scheme covers health insurance costs for the 

contributing employees, their spouses and up to four children or legal dependents. The 
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scheme is managed by the board of directors appointed by the Minister of Health (URT, 

1999); Bultman et al., 2012). 

About 2.5 million people are currently members of NHIF, which is approximately 5 % of the 

total population. There is only one risk pool to cover all NHIF members. In order to increase 

the membership pool, the NHIF has extended its coverage from central Government civil 

servants only, to retired public employees, police, prison staff, immigration officers, and fire 

and rescue service staff members, as well as to all employees in the public sector (parastatals, 

agencies and statutory bodies) covered by the definition in the HNIF Act of “public servant”. 

It has allowed subscribers to pay extra for insuring family members beyond the numbers 

included in the basic package. NHIF is also exploring mechanisms to enroll the private 

formal sector. The GOT has continued to make amendments to the NHIF Act, aiming at 

increasing NHIF coverage to more categories of residents such as ward executive leaders. 

The current statistics show an average membership growth rate of 11.3% each year (Bultman 

et al., 2012). The total contribution per employee amounts to 6% of the gross salary, equally 

shared by the employer (government) and the employee. Contributions are directly deducted 

from the employees’ salary and remitted to the NHIF (Meena, 2008; URT, 1999). 

The NHIF offers a wide range of benefits, including basic diagnostic tests, drugs, outpatient 

services, inpatient services, and minor and major surgery, with a list of exceptions. However, 

the beneficiaries pay themselves the difference of the amount in the event that the actual fees 

for the inpatient hospital care exceeded the fixed sum determined by the board (URT, 1999). 

The Minister of Health has the mandate to exclude services from the package. Services 

provided by disease control programs of the MoHSW (e.g. HIV/AIDS, TB, childhood 

vaccinations) are also excluded from the package. This package is available to all members of 

the NHIF. Certain conditions apply, such as the use of NHIF accredited facilities (public and 

private), the need for referral and medical care provided in compliance with current 

standards. 

The benefit package is delivered by NHIF accredited facilities. All public providers are 

accredited, regardless of quality, thus selective accreditation applies only to FBO and private 

facilities. Private pharmacies are also accredited. The accreditation process uses 

predetermined criteria and is based on MoHSW standard guidelines, which include the 

following: (a) availability of human resources, equipment, and facilities in accordance with 

MoHSW guidelines; (b) acceptance of a formal program of quality assurance prescribed by 
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the NHIF; (c) acceptance of NHIF standard payment mechanisms and fees; (d) adherence 

with NHIF referral guidelines; (e) acceptance of reporting requirements; and (f) recognition 

of the rights of the patient. As of June 30, 2010, a total of 5,576 health facilities—68 percent 

of all health facilities in Tanzania—were accredited by the NHIF to provide services. Of the 

total, public facilities accounted for 91 percent of the dispensaries, 77 percent of the health 

centers, and 53 percent of the hospitals (Bultman et al., 2012). 

2.3.3.3. National Social Security Fund  

Health insurance is one of seven benefit categories under the National Social Security Fund 

(NSSF), although the main benefit is pensions. The Social Health Insurance Benefits (SHIB) 

of the NSSF is part of the seven benefits provided by the NSSF. SHIB was established in July 

2006 to provide health insurance cover for the employees of the private sector contributing to 

this pension scheme.  

Although membership in NSSF is mandatory for formal private sector employees, enrolment 

to the SHIB is voluntary and members are supposed to register and secure an identity card 

before being covered. At the moment, about 10 % (about 50,000 individuals) of total NSSF 

members have registered with the SHIB. In total there are about 74,000 beneficiaries of 

SHIB, which includes principal member dependents. Various factors contribute to this low 

enrolment rate. These include private sector employers offering their own health benefits 

arrangements to their employees, if and lack of public knowledge about the scheme. In 

addition, there is a widespread belief among members that being an SHIB members may lead 

to a reduction in pension. Furthermore, there is a lack of accredited health facilities in some 

areas, which also acts as a disincentive to enrolment. NSSF pensioners are also entitled to 

membership in the SHIB, but they are supposed to contribute 6 % of their gross pension as 

premium to the scheme. There is no separate premium contribution to SHIB, and members’ 

access to health services is financed by their 20% contribution to the NSSF, which are 

collected through payroll deduction (Mtei et al., 2012). 

The NSSF SHIB benefit package includes the majority of outpatient services, such as 

consultations, basic and specialized diagnostics, simple and specialized procedures, and drugs 

on the National Essential Drug List. It also includes standard inpatient services like hospital 

admission (overnight stay), consultations, simple and specialized procedures, and referrals to 

a higher level and to specialized hospitals.  
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The benefit package is delivered in 264 health facilities accredited to provide service for 

SHIB members. The provider network is therefore very limited, although the concentration of 

NSSF members in urban areas reduces the need for accredited facilities. The current small 

number of accredited facilities could also be due to resistance of service providers because of 

the capitation mode of payment used by NSSF (URT, 1999). 

2.3.3.4. Community Health Fund and Tiba kwa Kadi 

Community health fund (CHF) is a voluntary community based financing scheme whereby 

households pay contributions to finance part of their basic health care services to complement 

the government health care financing effort (URT, 2001). 

CHF was introduced in Tanzania as part of the Ministry of Health’s (MOH) endeavor to 

make health care affordable and available to the rural population and the informal sector. The 

scheme started in 1996 with Igunga acting as a pilot district, and was later expanded to other 

districts. The scheme was identified as a possible mechanism for granting access to basic 

health care services to populations in the rural areas and the informal sector in the country. 

As such, its primary aim was not to raise additional funds but to improve access to health 

care for the poor and vulnerable groups (Mtei & Mulligan, 2007). The idea is that district 

residents (usually informal workers and farmers) can join a CHF on a voluntary basis and can 

get access to health care without paying user fees.  

According to the community health fund act 2001, the objectives of the CHFs are; 

1. To mobilize financial resources from the community for provision of health care 

services to its members; 

2. To provide quality affordable health care services through a sustainable financial 

mechanism and; 

3. To improve health care services management in the communities through 

decentralization by empowering the communities in making decisions and by 

contributing in matters affecting their health. 

 
On the other hand, Tiba Kwa Kadi, or TIKA as it is more commonly known, is the urban 

equivalent of the CHF and is similar in design. It is designed mainly for urban and peri-urban 

areas and membership to this scheme are family or household as well as socio-economic 

groupings (URT, 2001). Like the CHF it aims to increase community participation through 

the generation of additional resources for health facilities (Burns & Mantel, 2006). 

Membership to the CHF is voluntary and restricted to the paid household. All contributing 
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members are registered with the fund and are given the membership card that entitles the 

households to a basic package of curative health services throughout the year (URT, 2001). 

Normally, coverage is for the household head and other household members below the age of 

eighteen years. Households that do not participate in the CHF scheme are required to pay 

user fees on an individual basis at the health facilities at the point of use (Mtei  & Mulligan, 

2007). 

As of January 2012 there were 108 districts that had a functioning CHF out of a total 133 

districts (National Health Insurance Fund, 2013). By September 2011 a total of 573,000 

households were registered with CHFs, representing around 3,438,000 members out of an 

estimated population of 42.6m in 2010/11, around 8.1%. The Health Sector Strategic Plan III 

sets a target of 30% for CHF enrolment for 2015 (Bultman et al., 2012). Under the CHF 

option, members pay flat rate contributions, which range between Tsh 5,000 to 10,000 or 

more per household per annum. Those who cannot afford the membership fees can benefit 

from an exemption policy. The council is tasked with meeting the shortfall in funds. This 

policy is only working to a limited extent. The funds raised are paid to the council and are 

doubled by a “matching grant” from the national budget (health basket funds) (Bultman et al., 

2012). Different to CHF, contribution to this scheme (TIKA) is on a flat rate per member of 

the household or family. TIKA is still largely at the pre-implementation phase of planning 

and development and aims to achieve 15% coverage of the urban population by 2010 (Burns 

& Mantel, 2006). 

For CHF, the benefit package are determined locally at the council level and typically 

includes all services provided at the primary care level, that is to say out- and in-patient 

services offered at dispensaries and health services. The inclusion of services at the District 

Hospital is at the discretion of the Council; some council include services there to make the 

benefit package more attractive, some do not in order to limit the costs to the Council. In 

some cases, other services are offered with donor support, such as HIV/AIDS-related 

services. Both MoHSW and NHIF administer the CHF/TIKA (Haazen, 2012). 

2.3.3.5. Nongovernment Nonprofit (Micro- insurance scheme)  

Health micro-insurance schemes in Tanzania are typically sponsored by religious groups, 

informal groups, and associations. Micro-insurance schemes in the Mainland, such as 

UMASITA (Tanzania Informal Sector Community Health Fund) and VIBINDO (the 

umbrella organization of informal sector operators in the Dar es Salaam region), seek to 
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strengthen informal sector communities by providing better access to health care, improved 

quality of care, and ways to promote comprehensive health care services at affordable prices 

(Bultman et al., 2012; Haazen, 2012) 

The micro health insurance schemes also aim at expanding coverage to include the working 

poor, particularly those working in informal sector, as they are not covered by formal 

insurance schemes. However, the coverage of these schemes is limited, there is as yet no 

regulatory framework in place, and there is no government oversight to ensure minimum 

protection of the members. The schemes also do not have the benefit of accessing public 

funds in the same manner as the formal schemes (Meena, 2008). Micro‐insurance for health 

care is still in its infancy. Most of the schemes enroll groups rather than individuals (for 

example, all market vendors are required to join), but each group operates as a separate risk 

pool, causing potential financial sustainability problems.  

Dar es Salaam has three major initiatives. The first, organized under VIBINDO, was 

facilitated by the International Labour Organization through small business operators in the 

second half of the 1990s. This initiative has remained small, with a very low rate of 

registration and renewal of membership. 

The second initiative, registered by UMASIDA, is now known as UMASITA. This scheme, 

like VIBINDO, is facing the challenge of registering new members. UMASITA members 

include small-scale market retailers, tinsmiths, cobblers, stone crushers, and food vendors. 

VIBINDO covers about 1,102 people out of about 40,000 VIBINDO society members. 

UMASITA had up to 40,000 people enrolled, although it recently stopped functioning as a 

result of issues related to revenue collection and management, service utilization, and 

continuity of enrollment. The VIBINDO benefit package includes primary health-care 

services, reproductive health-care services, some referral services, minor surgery, and limited 

hospitalization. Together the micro-insurance schemes covered substantially less than 1 

percent of the total population. While active, the UMASITA benefit package included: 

maternal and child health; voluntary counseling and testing; and treatment of common 

diseases such as malaria, pneumonia, diarrhea, and sexually transmitted infections. Surgical 

services are provided at Government facilities, and the user fee is paid by the scheme. Neither 

scheme requires a copayment.  



 55

The third type of initiative is the church-based initiatives led by the Catholic Church, 

Lutherans, and other denominations in different parts of Tanzania. A new initiative that 

started in September 2010, sponsored by the Anglican Health Network, had a goal of 

registering 40,000 people within the first six months of operations and going nationwide 

within three years (Bultman et al., 2012; Haazen, 2012). Although the various churches have 

differing reasons to start such initiatives, there are two underlying themes. First, they seek to 

help alleviate the financing problem of the existing church-run health facilities; second, they 

seek to help the poor access health care by creating risk-pooling mechanism (Haazen, 2012). 

One of the key problems contributing to the low uptake by the population is the general lack 

of knowledge of the concept of insurance and of the fundamentals of insurance operations. 

Also, there is a failure to explain these fundamentals in the local, simplified context where 

the majority of target groups that would be interested live. Another major issue is the lack of 

financial sustainability because such schemes operate separate risk pools and suffer from cost 

escalation (Bultman et al., 2012). 

2.3.3.6. Private for profit health insurance  

Private health insurance was allowed as a part of health sector reforms in the mid- to late-

1990s, which were started to improve the quality of health care services and became popular 

with most private companies. According to company representatives, approximately 120,000 

people are covered by private health insurance. This number represents only a small 

percentage of the overall population of Tanzania. On average, premiums represent an 

estimated 8 percent of payroll. Less than 1 percent of the total expenditure within the national 

health system comes from the private health insurance market. In 2002, TShs 7.2 billion was 

the total amount of private insurance premiums paid (other than for life insurance, but 

including health coverage). These private insurance premiums indicate that the degree of 

health protection offered by private insurance companies is quite small (Bultman et al., 

2012). 

According to the URT, (2008) around 60% of health insurance programs in Tanzania are 

privately owned whereby family members’ premiums are paid for individually. This means 

only few people can afford to register with this type of insurance and this can be proven by 

seeing that majority of its members comes from big private companies which are mostly 

found in urban areas. Benefit package provided by private health insurance are similar to 

other health insurance scheme in the country; they include primary care for outpatient visits, 
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preventive services (for example cancer screening and purchase of mosquito nets), specialist 

services for outpatient visits, laboratory services, diagnostic services, hospital inpatient care 

(boarding, lodging and medical treatment), emergency room care, maternity care, inpatient 

medicines and outpatient medicine. Others are dental, optical services and eyes care services 

for all members. However, lack of growth of private health insurance companies has been 

noted. Interviewed representatives noted two factors for the lack of growth of private health 

care in Tanzania. The first cause is the poor level of health care in many parts of the country. 

The second factor is the bureaucracy surrounding private insurance is overwhelming and 

keeps companies from developing new initiatives. Private insurance companies do not report 

to the MoHSW but together with other forms of private insurance are supervised by the 

Insurance Supervisory Department (Bultman et al., 2012; Haazen, 2012). 

2.3.3.7. Out of pocket payments (user fee) 

Out-of-pocket health payment refers to direct payments incurred by households and 

individuals at the time of receiving health services. Out-of-pocket payments typically include 

doctors’ consultation fees, purchases of medication and hospital bills (WHO, 2006). 

Prior to trade and economic liberalization, health care services were solely financed by the 

national budget (Haazen, 2012). In 1993 the Tanzanian government decided to introduce user 

fees as an additional financing source. This decision was made in light of an increase in 

treatment costs and the overall poor performance of the economy. Since the introduction of 

user fees, uninsured households are required to make out of pocket payments at healthcare 

facilities. This financing source plays a significant role in total health-care financing. 

However, its share in total financing has been diminishing over time probably because of the 

increase in public funding (Bultman et al., 2012). This is evidenced by WHO data, which 

shows that OOP expenditure as % of private expenditure on health in Tanzania has decreased 

from 70.3% in 2005 to 52.3% in 2012 yet OOP payment is regressive and still constitute 

large share of total health- care expenditure (WHO, 2014). OOP payments are considered to 

be the most inequitable financing source, with benefits being determined by how much each 

individual pays, and the poorest bearing the greatest burden. In addition, OOP payment does 

not pool risk across the ill and the healthy. OOP payment is also responsible for pushing a 

significant proportion of the population into poverty. Furthermore, out-of-pocket payments 

may lead to denied access to needed services or preventing from receiving a full course of 

needed treatment. This might result in a vicious cycle of poverty from which it is difficult to 

escape in an already impoverished environment (WHO, 2006). In Tanzania, the poorest relies 
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on OOP payments and mainly benefit provided in the public primary health facilities, which 

are normally perceived to be of poor quality. Catastrophic health expenditure is reported to be 

common in low -income countries and it has a correlation with OOP expenditure. Health 

expenditures are considered catastrophic when they exceed 40% of household’s effective 

income remaining after subsistence needs (Xu et al., 2003). The proportional of the 

population incurring catastrophic expenditure due to health care in Tanzania is 1.2% (Mtei et 

al., 2012).
 Similarly, it is estimated that about 4% of the population is driven into poverty as a 

result of paying OOP for health care (Bultman et al., 2012). Table 11 shows the relationship 

between total health expenditure and the level of out-of-pocket payments in the African 

region for the year 2010. 

Table 11: Total health expenditure and the level of out-of-pocket payments (2010) 
 Out-of-pocket payments less than 

20% 
Out-of-pocket payments more 
than 20% 

Total health expenditure per capita 
more than US$ 44 

Angola, Botswana, Lesotho, 
Namibia, Seychelles, South Africa, 
Swaziland (7 countries) 

Algeria, Cameroon, Cape Verde, 
Congo, Cote d’Ivoire, Equatorial 
Guinea, Gabon, Ghana, Guinea 
Bissau, Mauritius, Nigeria, 
Rwanda, Sao Tome and principle, 
Senegal, Uganda, Zambia (16 
countries) 

Total health expenditure per capita 
less than US$ 44 

Malawi, Mozambique, Tanzania (3 
countries) 

Benin, Burkina Faso, Burundi, 
Central African Republic, Chad, 
Comoros, DRC, Eretria, Ethiopia, 
Gambia, Guinea, Kenya, Liberia, 
Mali, Mauritania Mozambique, 
Niger, Sierra Leone, Tanzania (19 
counties)

Source: WHO (2013a) 

Table 11, indicates that in 2010, Tanzania was among the 19 African countries which had 

total health expenditure per capita of less than 44 US$ below the recommended level by 

HLTF. It also had out-of-pocket payments of more than 20%. However, it is argued that there 

is some level of coloration between the countries’ economic development and the 

possibilities of decreasing out-of-pocket expenditure. From global figures, out-of pocket 

spending decreases as you move along the countries income classifications. Thus, in low and 

lower middle income countries out-of-pocket expenditure represent on average 50% of the 

total health expenditure while in the high-income countries (those with GNI per capita over 

US$ 12,276) this share is only 13% (WHO, 2013a). 
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Table 12: Summary of current heath care financing approach in Tanzania 

Notes: CHF=Community Health Fund; FBO=Faith Based Organizations; MOH=Ministry of Health; NHIF= 
National Health Insurance Fund; NSSF= National Social Security Fund; SHIB=Social Health Insurance Benefit; 
TIKA= Tiba Kwa Kadi, the urban form of CHF 

 

Dimension Formal public 
sector 
 

Formal private 
sector 

Poor  Informal 
urban 

Informal 
rural/farmers 

Prepayment 
scheme 

NHIF NSSF/SHIB CHF/TIKA TIKA CHF 

Coverage 
(number) 

2.0 million 
 
 

51,300 1.7 million   

Coverage 
(%population) 

4.6% 
 
 

9.2% 3.9%   

Source of 
revenue 

6% payroll 
contributions, 
half employer, 
half employee 

Part of 20% 
NSSF 
contribution 
through payroll; 
SHIB not 
differentiated 

Councils pay 
Premium for 
poor 
 
 
 
 

Individual contribution of T sh 5-
15000 matching grant from Health 
Busket Fund  

Revenue 
collection 
method 

Payroll 
deduction and 
submission to 
NHIF 

Payroll 
deduction and 
submission to 
NSSF 

 
 
 
 
 

Collected at health facility level, 
remitted to district 

Number of risk 
pools 

One  One One per district, but funds held at facility level so they 
are effectively the risk pool 
 

Payment 
method 

Fee-for-service Capitation, 
some fee-for-
service 

Essentially capitation, as there is no payment for 
services; facilities use CHF revenue to support service 
delivery 
 

Benefit package Full range of 
services 

Broad range of 
services 

Mostly public primary health care and some hospital 
services, within district 
 

Facility 
coverage 

Extensive 
network of over 
5,500 health 
facilities 

Smaller 
network of 264 
health facilities 

Mostly the facility where the subscriber registers; little 
portability to other districts or other district facilities 
 
 
 

Regulatory 
oversight  

Separate board 
of directors 

Social security 
Regulatory 
Authority 

MoH and NHIF 
 
 
 

Other financing 
methods 

Government and nonprofit facilities available upon payment of user fees (some exemptions); 
however, problematic availability of drugs and medical supplies 
 

Other insurance 
schemes 

Private 
insurance 
purchased by 
employees 

Private 
insurance, 
including 
purchased by 
employers 

Not applicable Urban-based 
micro-insurance 
schemes 

Rural and FBO 
micro-insurance 
scheme 
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3. Cost of Dialysis 

In this section, I will determine the cost of dialysis in Tanzania. For this purpose I will go in 

three steps. Firstly, I analyze the existing literature and try to find out what we can learn from 

the state-of-the-art of the economics of dialysis on an international level. Afterwards, I search 

the literature whether anything is known about the cost of dialysis in Tanzania. Finally, I will 

present my own calculation of the cost of dialysis in one particular hospital. 

3.1. Literature Review 

3.1.1. Introduction 

As stated before (section 2.1), end-stage renal disease is a debilitating condition resulting in 

death unless treated. The number of patients being treated for ESRD globally was estimated 

to be 3.2 million at the end of 2013 and, with a ~6% growth rate, continues to increase at a 

significantly higher rate than the world population (Fresenius Medical Care, 2013). Of these 

3.2 million ESRD patients, approximately 2,522,000 were undergoing dialysis treatment 

(89% HD) and (11% PD) and around 678,000 people were living with kidney transplants. 

Consequently, the demand for dialysis continues to increase due to universal aging of 

population, extended life expectancies, and increasing access of a generally younger patient 

population to treatment in countries in which access had previously been limited (Grassmann 

et al, 2005a ; El Nahas & Bello, 2005).  Worldwide, hemodialysis continues to be the most 

common mode of therapy for individuals with ESRD (United State Renal Data System, 2012) 

and the need to provide dialysis treatments for a large and growing patient population places 

a heavy economic burden on the global health care system. In the United States (US) for 

example, 1.3% of Medicare patients with ESRD accounted for 7.5% of Medicare spending in 

2010 (United State Renal Data System, 2012). 

According to USRDS, (2014) the incidence rate of ESRD, per million populations, (p.m.p.) 

in 2012 varies significantly across the continent. It ranges from 467 in Jalisco (Mexico) to 25 

in Ukraine. The incidence rate is highest in Jalisco (Mexico) 467, followed by Taiwan 450 

and then the USA 353 (USRDS, 2014). Across the EU, the incidence rate is highest in 

Hungary 234 and lowest in Finland 81 p.m.p. 

On the other hand, the prevalence of treated ESRD patients in the general population shows a 

high global variation, ranging from under 100 to over 2,000 p.m.p.. ESRD prevalence is 

highest in Taiwan with around 2,902 p.m.p., followed by Japan with around 2,365 p.m.p., 
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and then the USA with around 1,976 p.m.p. The prevalence of ESRD averages about 1,090 

p.m.p. in the 28 countries that make up the European Union (EU). The much lower global 

average of 450 p.m.p. suggests that, from the global perspective, access to treatment is still 

limited in many countries and a number of patients with terminal renal failure do not receive 

treatment. Increasing global prevalence values over the years indicate a general increase in 

the numbers of people requiring care for ESRD as well as a gradual improvement in the 

access to the treatment (Fresenius Medical Care, 2013). A proportion of the higher 

prevalence may also be explained by overtreatment  – for instance dialysis is started too early 

when the estimated GFR is 10.0 to 14.0 ml per minute during the CKD course Cooper, 

(2010). However, studies have reported that early dialysis initiation does not consistently 

provide a mortality, morbidity, or Quality Of Life benefit, unless accompanied by compelling 

reasons for initiating treatment (such as severe volume overload) (Rosansky, Glassock, & 

Clark, 2011). 

Another reason associated with high prevalence of ESRD patients is that dialysis is delivered 

to very old patients. For instance in the United States and other industrialized countries, the 

elderly constitutes a substantial and growing fraction of the ESRD populations (Kurella, 

2009). The high prevalence of ESRD patients is driven by individual doctors who earn their 

money with it, also driven by exaggerated end-of-life care: in Germany for instance, two 

thirds of dialysis patients are 65+ when starting dialysis and many are (80+) (Kleophas & 

Reichel, 2007). Diabetes and hypertension are the main diseases that cause chronic kidney 

failure progressing to ESRD today in the USA, Japan and in most industrialized countries in 

Europe. 

A comparison of national economic strength (expressed as gross domestic product (GDP)) 

with prevalence of ESRD suggests that economic factors may impose restrictions on 

treatment. A restriction is indicated in countries where the GDP per capita is below a limiting 

value. Further analysis shows that there is no correlation between economic strength and 

ESRD prevalence in countries with a GDP of over US$ 10,000 per person per year (Fresenius 

Medical Care, 2013). 

In order to understand the costs of dialysis in high-income countries, a thorough review of the 

literature in these countries was essential. It was hoped that the review would give an 

impression of the costs of dialysis from these countries which most times low-income 
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countries have benchmarked best practices from. This review intends to report these costs in 

an Int$ to allow the comparison of costs across high-income countries. 

The next section explains the methods employed in this review, followed by the results of the 

review and the last section is the discussion and conclusion.  

3.1.2. Methodology 

A systematic review of published studies reporting cost of ESRD treatment modalities in 

high, low and middle-income countries were conducted. The methodology followed the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines 

(Moher et al, 2009). We used the database PubMed and Embase; other literature was added 

from Google Scholar search. The literature was searched using the predefined criteria and 

limited to articles published between 1998 and March 2013. The search terms used included 

variations across the following terms: PD, HD, dialysis cost, kidney failure, renal dialysis, 

economics, costs, developing countries, and ESRD. Two independent reviewers screened all 

titles identified independently for possible relevance. A full article was obtained if the title 

was considered relevant and both reviewers came to the same assessment of sufficient 

quality. This process was then followed by a meeting between the reviewers. In the meeting, 

we discussed the commonalities and discrepancies between reviewers and agreed on which 

articles to include in the study.  

Countries were categorized as high income based on World Bank definitions whereby 

economies are divided according to the 2013 gross national income (GNI) per capita, which 

is calculated using the World Bank Atlas method. High -income countries grouped in the 

category of $12,746 or more. Countries were categorized as low and middle-income 

countries according to the DAC list of ODA recipients (OECD, 2012b). Studies were 

included if they (i) were published in English or German language and contained the terms 

‘peritoneal dialysis’ and ‘renal dialysis or HD’ and ‘economics or health economics or cost or 

costs or expenditures;’ and (ii) addressed ‘Dialysis/economics,’ or Renal dialysis/economics 

or ‘Haemodialysis Units, Hospital/economics,’ or ‘Kidney failure/economics’.  

The results are presented in Table 13 recording the authors’ names, perspective of the study, 

types of cost (direct/indirect) modalities assessed (HD and PD), and the cost after the 

conversion into US dollar. The original figures were inflated for the year 2012 and converted 

into equivalent 2012 international dollars (Int$) using World Bank Purchasing Power Parity 

(PPP) conversion table World Bank, (2014) based on GDP and not concerning the health 
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sector. We presented the costs of both HD and PD annually. For studies which presented HD 

and PD costs in years and HD cost per session, weekly, monthly and in ranges the following 

formula were used: 

 Cost of HD in a year = 3 session/week X 52 weeks/year X HD cost/session OR HD 

cost per month X 12 months/year OR HD cost per week X 52 weeks/year 

 Cost of HD or PD in a year = Costs of HD or PD of years / number of years the cost 

has been presented. 

 Cost of HD or PD in ranges = average HD or PD cost per session X 3 session/week X 

52 weeks/year OR average HD or PD cost per week X 52 weeks/year OR average HD 

or PD cost per month X 12 months/year 
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Figure 17: Flow diagram for a systematic review of literature to select studies evaluating cost of 
dialysis in high, low and middle-income countries 
 

 

 

 

 

 

 

 

 

 

 

 

3.1.3. Results 

3.1.3.1. Cost 

We retrieved a total of 4,295 references from PubMed and Embase, and 22 references were 

additionally identified from Google scholar search. Countries were selected depending on the 

availability of published peer reviewed articles. After removal of duplicates, 3,389 references 

remained. A screening of the abstract showed that 3284 articles did not focus on the cost of 

dialysis although the keywords included the terms “costs” or “economics”. Thus, these 3,284 

references were excluded from further analysis.  

After the full-text review, another 60 studies had to be excluded because they were too old or 

had not been written in English or German (Figure 17). Consequently, the systematic review 

included 45 peer-reviewed articles published in English and Germany and did not take into 

consideration grey literature. The studies reported cost of dialysis from different high, low 

and middle-income countries. All studies were published between 1998 and 2012; three 

studies were published in 1998, 30 studies published between 2001 and 2010 and twelve 

Records identified through database 
searching (n = 4295) 

Additional records identified through other 
sources (n =22) 

Records after duplicates removed 
(n = 3389) 

Records screened 
(n = 3389) 

Records excluded  
(n = 3284) 

Full-text articles assessed for 
eligibility (n = 105)  

Full-text articles excluded, with 
reasons (n = 60) 
i. Written before 1998 (n = 46) 

ii. Written in other language other 
than Germany and English (n = 
14) 

 Studies included in review 
(n = 45)  
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studies were published between 2011 and 2013 Table 13 & 14. For the high income countries 

eight studies did not clearly mention the analytic perspective while for low and middle-

income countries the majority of the literature did not clearly mention the analytic 

perspective. In this situation we used the resource items used to calculate the dialysis cost to 

assume the perspective as indicated in Table 14. For the high- income countries, three articles 

adopted a provider perspective, one patients’ perspective, three adopted societal perspective, 

one public health, three-insurer perspective, five government perspective, one outsourcing 

perspective, one health care purchaser, and two Medicare perspective. Furthermore, four 

papers mentioned to include both direct and indirect costs, majority of papers (20) included 

only direct cost and the rest did not mentioned the types of costs included in the estimation of 

dialysis cost. The items included in the calculation of dialysis cost varied from one study to 

another. For instance, the cost items included by majority of the studies were drugs and 

consumables (19), staff wages (13), capital expenses (11), Transportation (10) hospitalization 

(8) maintenance and repair (7) and laboratory expenses (6), (Table 13). Some studies (7) did 

not describe the cost items used in the estimation of dialysis cost. In the following, we would 

like to go through the articles by countries.  

For low and middle- income countries five articles adopted a provider perspective, three the 

patient perspective, two the societal perspective. For five articles we could not determine the 

perspective used to estimate their cost. Furthermore, seven papers mentioned to include both 

direct and indirect costs, two papers included only direct cost and the rest did not mentioned 

the types of costs included in the estimation of dialysis cost. The items included in the 

calculation of dialysis cost varied from one study to another. For instance, the cost items 

included by majority of the studies were drugs and consumables (9), staff wages (9), 

hospitalization (8), capital expenses (6), laboratory expenses (6), and administration (5) 

(Table 14). Some studies Abu-Aisha & Elamin, 2010; Chow & Wong, 2010; Pacheco et al., 

2007; Okafor & Kankam, (2012) did not describe the cost items used in the estimation of 

dialysis cost. 
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Table 13: Cost of dialysis in high-income countries 

Country  Author(s) and year  World Bank 
categorization 

Perspective Type of costs Cost items included Annually cost per patient (Int$ 
2012) 

Sweden Sennfält, Magnusson, & 
Carlsson, (2002) 

High income Societal 
perspective 

Direct &indirect 1, 2, 3, 5, 7, 10, 11, 13, 
17, 13, 18, 20. 

HD 157,467.26 
PD 119,001.54 

Portugal Rocha et al., (2011) High income Health care 
purchaser  

Direct 3, 22, 23 HD & PD 49,804.23 

The 
Netherland 

De-Wit, Ramsteijn, & 
Charro, (1998) 

High income Societal 
perspective 

Direct  3, 4, 7, 10, 12, 17, 27 HD  244,868.73 
HHD 192,436.58 
Satellite HD 214,402.31 
CAPD 159,092.35 
CCPD 204,639.95 

Greece Kontodimopoulos & 
Niakas, (2008) 

High income Health system Direct 3, 7, 10  HD 57,456.90, PD 46,649.21 

Spain Lorenzo et al., (2010) High income Patient 
perspective 

Direct 3, 12, 15, 17, 24  HD 67,432.32 

Germany Icks et al., (2010) High income  (SHI) Direct 3, 12, 17, 21, 22, 23, 24 HD 77,332.14 
Germany Keller et al., (2007) High income ? - - HD 75,919.21 
Germany Kleophas & Reichel, 

(2007) 
High income SHI Direct 3, 17, 21, 12, 24 HD 74,004.66 

 
UK  

Kirby & Vale, (2001) 
High income National Health 

Services? 
Direct 3,7, 10, 27, 22 HD 116,719.23 CAPD 119,833.83 

UK Baboolal et al., (2008) High income Provider 
perspective 

Direct 3, 7, 10, 11, 15, 17 HD 56,719.28 SHD 52,907.00 
APD 35,069.98 CAPD 25,215.40 

USA Berger et al., (2009) High income Insurer 
perspective! 

Direct 3, 7, 12, 16, 24, 29 Median health care cost HD 
185,666.49 
PD 139,107.28 

Finland Salonen et al, (2003) High income Service 
providers 

Direct 3, 12, 15, 17, 24, 25 HD 118,091.61    
CAPD 92,483.22  

Austria (Haller et al., (2011) High income Public health  Direct 1, 3, 5, 7, 10, 11, 24, 
15, 22  

HD 51,941.37 PD 30,855.08  

Spain Moncasi et al., (2011) High income Public 
perspective! 

Direct 2, 3, 5, 7, 8, 9, 10, 11, 
15, 16, 28 

HD public sector (PC) Average 
59,821.97 and state subsidized sector 
(SC) 30,073.44 

Switzerland Sandoz et al., (2004) High income Statutory 
Health 
Insurance fund 

Direct 3, 7, 15 HD in center 58,656.54 PD 44,672.72 

Spain Barreiro et al. (2011) High income Outsourcing 
perspective 

Direct 3, 7,17 HD 31,013.40 PD 37,089.70 
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WB PPP –World Bank Purchasing Power Parity DOPP- Dialysis Outcomes and Practice Pattern ISHICOF- International Study of Health care Organization and 

financing, SHI- Statutory Health Insurance * Costs per 2 sessions **Study perspective assumed, ***study modality assumed; 1- Administration; 2- Cleaning 

services; 3- Drugs and consumables; 4- Electricity; 5- Laundry and sterilization; 6- Security; 7- Staff wages/physician visits; 8- Waste disposal; 9-Water; 10- 

Capital expenses (buildings, machines, instruments, etc.); 11- Maintenance and repair; 12- Hospitalization costs; 13- Personal costs to patients; 14- Procedural 

expenses; 15-Laboratory expenses, 16- Outpatient follow up; 17- Transportation; 18- Caregiver cost; 19- Government aid; 20- Productivity losses; 21- 

Reimbursement 22-Complication costs 23- Dialysis procedure costs 24- Outpatient costs 25- Access costs 26- Social service costs (meals on wheels, social 

worker, nursing home…) 27- Training of patient 28- Food at the hospital 29-Emergence department (ED) visits. 

 

Spain Villa et al., (2012) High income Public 
Administration 

Direct and 
indirect 

3, 4, 7, 9, 10, 11, 17, 
22, 27 

HD 54,527.29  
PD 37,089.70 

Australia Agar et al., (2005) High income Public 
perspective! 

Direct 1, 3,4,7,10, 11 Nocturnal home HD program 
(NHHD) 27,287.80 conventional 
satellite HD unit (SHDU) 29,651.13 

Australia Howard et al., (2009) High income Central Health 
care funder 
perspective 

Direct 3, 7, 10, 11, 12, 25 HD 67,634.38 HHD 36,560.52 SHD 
39,740.23 CAPD 46,439.60 

USA Kunzendorf, (2012) High income - N/A - 75,000.00 
USA Shih, (2005) High income Medicare Direct All cost regardless of 

whether the expenses 
were specific to ESRD 
care or not. 

HD 82,956.58 PD 69,044.80 

USA Neil et al., (2009) High income Medicare Direct implied - HD 77,247.07 PD 56,305.82 
USA Bruns et al., (1998) High income Provider **  Direct - HD 103,801.93 PD 95,437.93 
Canada Lee et al., (2002) High income Health care 

purchaser 
Direct 4,7,12 HD In-center: 32,119.80 SHD 

48,691.62 HHD 55,987.19 
PD 42,949.31 

UK Grün et al., (2003) High income Societal 
perspective 

Direct and 
indirect 

3, 12, 13, 17  HD 41,321.02 CAPD 66,533.39 

New-
Zeeland 

Ashton & Marshall, 
(2007) 

High income National health 
system  

Direct - HD 50,797.06 HHD 26,523.96 SHD 
38,045.27 PD 36,081.88 

Belgium Cleemput & Laet, (2013) High income Hospital 
perspective 

Direct 2, 4, 10  Annual HD 62,944.99 SHD 
49,377.12 PD 56,992.04 
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First in the list of high-income countries is the United States. The US has a well-established 

health care system with a large and well-trained health workforce, a wide range of high-quality 

medical specialists as well as secondary and tertiary institutions, a robust health sector research 

program and, for selected services, among the best medical outcomes in the world. It also spends 

far more money on health care per capita than any other country with spending per head ranging 

from US$ 5,000 in Utah to more than US$ 10,000 in the district of Colombia (Rice et al., 2013).  

In the United States, on December 31, 2011 there were 615,899 patients receiving treatment. 

More than 430,000 of these patients were being treated with dialysis. The incident and 

prevalence rate of ESRD in the same year is reported to be 357 and 1901 p.m.p respectively. 

With Medicare spending for ESRD at US$ 34.4 billion, and non-Medicare spending at $14.9 

billion, total ESRD costs in 2011 reached US$ 49.3 billion. 

According to United States Renal Data System (USRDS), Medicare expenditure on ESRD 

reached US$ 34.3 billion in 2011 accounting for 6.3 percent of Medicare budget (United State 

Renal Data System USRD, 2013).  The cost of dialysis in the US has been reported by a number 

of people. For instance, Berger et al (Berger et al., 2009) compared health care utilization and 

cost in patients with ESRD beginning PD or HD. 463 patients met all the inclusive criteria and 

were included in the study. The results showed that, the median health care cost for HD patients 

over one year period of follow up were Int$ 185,666.49. Their study also found that, patients 

who initiated PD as their first modality had lower hospitalized chances hence lower health care 

costs compared to HD patients. Similarly, Shih, (2005) examined the impact of initial dialysis 

modality and modality switches on Medicare expenditures of end-stage renal disease patients in 

3-year study period. The study took a Medicare perspective and it involved a total population of 

3423 patients. After adjusting for patient characteristics, annual Medicare expenditure was still 

significantly lower for patients with peritoneal dialysis as the initial modality than that of HD as 

initial modality HD Int$ 82,956.58 PD Int$ 69,044.80. When modality switched occurred, 

peritoneal dialysis without or with at least one switch had both lower costs compared to 

Hemodialysis without or with at least one switch. In additional, the study reported that, initial 

modality choice (peritoneal dialysis or hemodialysis) and subsequent modality switches had 

significant implications for Medicare expenditure on ESRD treatments. 

On the other hand, Bruns et al., (1998) examined the cost for caring for end-stage kidney disease 

patients. 148 patients were included in the study and data were collected in a single center for a 

period of one year. The results show that the annually cost for PD and HD were Int$ 103,801.93 
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and Int$ 95,437.93 respectively. Neil et al., (2009) reported the cost to be Int$ 77,247.07 HD and 

Int$ 56,305.82 PD.  

According to USRDS, in the hemodialysis population, total fee-for-service Medicare expen-

ditures per person per year (PPPY) were $87,945 in 2011, and for peritoneal dialysis patients, 

PPPY costs were $71,630 (USRD, 2011). In a recent study, the cost of HD is reported at Int$ 

75,000 (Kunzendorf, 2012). 

Next is Portugal. According to World Bank data Portugal is a high-income country with a GDP 

of US$ 220 billion in 2013. It has a GNI per capital of US$ 20,670 and devotes 10% of its GDP 

to health care expenditure, which puts it among the countries with the high level of health 

spending within the EU27 and OECD. Like most European systems, the Portuguese health care 

system draws on a mix of public and private financing. The National Health Service (NHS), 

which provides universal coverage, is predominantly financed through general taxation. Renal 

dialysis is among treatments that are typically carried out under contractual arrangements with 

the NHS (Barreiro et al., 2011).  

According to European Renal Association – European Dialysis and Transplant Association 

(ERA-EDTA) 2009 registry report, Portugal is reported to have the highest prevalence of RRT 

for ESRD per million populations (1507 p.m.p) across Europe. 

In Portugal, the cost of dialysis was reported in the study that compared the cost of renal 

replacement therapy by HD or PD and RT (Rocha et al., 2011). The study took the perspective of 

Health Care purchaser and involved a total of 90 patients. The annual cost for HD and PD were 

estimated by bundled payment established in a recently revised law – 537.25 €/wk. The results 

reveal the annual cost for dialysis to be Int$ 49,804.23 for both PD and HD. Renal 

transplantation is reported to be less expensive after a break- even point of 32 months. 

Another high-income country reporting the cost of dialysis is Spain. According World Bank data 

it has a GDP of US$ 1,358 billion in 2013 and spent 10 percent of its GDP on health in 2012 

WHO, (2012) estimates. The GNI per capita in 2013 was US$ 29,180 in 2013. 

In Spain, Villa et al., (2012) analyzed the cost of Spanish Renal Replacement Therapy (RRT) for 

ESRD in the year 2010. The study took the perspective of the public Administration. Cost 

analyses included the cost of both PD and HD modalities. The study considered both (direct 

medical and nonmedical) and indirect costs. The results reveal that, the average cost for HD was 

Int$ 54,527.29 and Int$ 37,089.70 PD.  
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In the same country, Lorenzo et al., (2010) evaluated the economics of hemodialysis where by 

cost components based on patients specific data were used. Direct sanitary and non-sanitary 

costs were organized in 6 categories: HD sessions, medication costs, hospitalization costs 

(evaluated by Diagnosis-Related Groups classification system), outpatient care (including 

consultation and complementary studies); sanitary material and patient transportation. The cost 

of HD was Int$ 67,432. The allocation of costs was as follow: HD session 51%, pharmacy 27%, 

hospitalization 17%, transportation 3% and ambulatory cares 2%. The highest expenses 

corresponded to HD sessions and medication (78%) was well documented. Similarly, {Barreiro 

2011 #562 reported the costs at Int$ 31,013.40 HD, and Int$ 37,089.70 PD. Moncasi et al., 

(2011) reported the costs to be Int$ 59,821.97 HD in public centres (PC) and Int$ 30,073.44 HD 

in private subsidized centres.  

Greece is in also in the category of high-income countries. It spends 9.3 percent of GDP on 

health expenditure. According to WHO regional office for European countries, total health 

expenditure per capita was Intl $ 2,346 in 2012.  

For Greece, Kontodimopoulos (2008) focused on direct costs such as equipment and 

infrastructure, diagnostic services, drugs and consumables, staff salaries, and operational 

costs/overheads. The annual cost per HD patient, from separate cost analyses in five facilities, 

ranged between Int$ 46,649.21 for PD and Int$ 57,456.90 for HD. It is worth noting that HD 

costs were calculated assuming that physicians allocate all their time to the dialysis unit.  

This review (Haller et al., 2011) gives an insight of the cost of dialysis in Austria. It is a high-

income country with GDP US$ 415.8 billion in 2013 and with GNI per capita US$ 48,590 in the 

same year. According to WHO 2011 estimates, it allocated 11 percent of its GDP on health 

expenditure. In Austria, (Haller et al., 2011) analyzed the cost effectiveness of renal replacement 

from the public health perspective. A Markov model of cost, quality of life and survival was 

developed to compare three different assignment strategies to chronic Renal Replacement 

Therapy in Europe. The results show mean annual treatment cost of HD to be Int$ 51,941.37 and 

Int$ 30,855.08 for PD.  

Germany is another high-income country with a well-established health care system. According 

to World Bank data it had US$ 46,100 GNI per capita in 2013. The EpiCast report, (2013) 

forecasted that by the end of the year 2022 the US and Germany will have the largest CKD 

patient populations, with an estimated 46 million and 12 million people affected by the disease, 

respectively. According to QuaSi-Niere report 2008 there were 66,508 patients (808 p.m.p) who 

were supplied with dialysis method. Differentiated according to the different dialysis modes, the 
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method of hemodialysis (HD) dominated. There were 63,307 Patients supervised in these 

procedures. 3,201 patients were on peritoneal dialysis. Renal replacement therapy considered 

accounting for nearly 2% of health care cost. 

For the year 2013, Potthoff et al., (2013), reported the total prevalence of ESRD in Germany to 

be 82,367 which makes a prevalence of 1,018 dialysis patients per million populations. The 

incidence of ESRD in Germany for the same year was reported to be 4,624, which makes an 

incidence of 57 dialysis patients per million populations. These statistics indicate an increase of 

15,859 prevalence of ESRD patients in Germany since 2008. 

The cost of dialysis in Germany has been reported by Icks et al., (2010) who estimated the cost 

of dialysis in one center in west of Germany. The study took the perspective of a Statutory 

Health Insurance (SHI) and involved all dialysis patients from the study region n = 344. The 

costs involved in the analysis were costs of dialysis procedures, dialysis-related hospital 

admissions, outpatient contacts outside of dialysis center, dialysis-related medication, patient 

transportation and related costs (e.g. reimbursement fees on the basis of the German diagnosis-

related group system, price scales). They estimated the cumulative cost per patient year in 2006 

(in Euros), along with the 10th and 90th percentiles and the 95% confidence intervals (CI) by 

using bootstrapping procedures. The results reveal that the mean total dialysis-related cost in 

2006 was Int$ 77,332.14 per patient year. Dialysis procedures were reported to encounter the 

largest part of the costs (55%), followed by the costs of medication (22%), hospitalization (14%) 

and transportation (8%). However, the total cost reported to increase significantly with 

increasing age hence, there was no significant association found between total cost and sex, 

dialysis strategy, end-stage renal disease duration and diabetes. In a different study, the cost of 

treatment was associated with the increase in ESRD patient life expectancy which is 

accompanied by an increase in comorbidity, and which, in turn, causes an increase in treatment 

costs (Kleophas & Reichel, 2007). According to Keller, (2007) the cost of HD is reported at Int$ 

75.919.21 and Int$ 74,004.66 respectively. 

Another aspect that seems to increase dialysis cost in Germany is the use of taxis to the dialysis 

centers as compared to ambulances which are used for only 6.9% of patients (Bommer, 2002). 

Therefore, the percentage is lower compared with 26% of patients in the four other European 

countries covered by Dialysis Outcome Pattern and Practice Studies (DOPPS). 

Another country in the list of high-income countries is Canada. It has US$ 1.825 trillion GDP 

and US$ 52,200 GNI per capita (World Bank, 2013). According to WHO regional office for the 
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Americas, it spent 10.9 percent of its GDP on total health expenditure and Intl $ 4,676 total 

health expenditure per capita in 2012. 

In Canada, 1.2% of total health care expenditures are spent on ESRD care (i.e., care of dialysis 

and transplant patients) hence, the cost of ESRD varies great by modality (Manns, Mendelssohn, 

& Taub, 2007) analyzed costs of ongoing care of patients with end-stage renal disease and its 

impact of dialysis modality and dialysis access. The study prospectively followed 166 dialysis 

patients and took the perspective of the health care purchaser and included only direct health 

care-related costs, such as outpatient dialysis care, inpatient care, outpatient non-dialysis care, 

and physician claims. Overall annual costs of care in an Int$ dollars were Int$ 32,119.80 for in-

center HD, Int$ 48,691.62 for satellite HD, Int$ 55,987.19 for home/self-care HD and Int$ 

42,949.31 and for PD respectively.  

Belgium is also a high-income country included in this review. According to WHO regional 

office for European countries data Gerkens & Merkur, (2010) Belgium has the sixth highest 

health expenditure per capita measured in PPP US$ among EU27 countries. It also has total 

expenditure on health per capita of 4,320 (Int$, 2012). 

Regarding dialysis cost in Belgium, Cleemput & Laet, (2013) analyzed the costs of dialysis and 

the effects of an incentive mechanism for low-cost dialysis modalities. Hospital perspective was 

taken and data were obtained through a hospital survey. Costs component included in the 

analysis were human resource, medical equipments, consumables, overhead costs and other costs 

such as maintenance contracts. The respective figures for HD, SHD and PD were Int$ 62,944.99, 

Int$ 49,377.12 and 56,992.04. 

Netherlands follows a health care system rooted in the ‘‘Bismarck’’4 social insurance tradition. 

The Dutch health system is characterized by relatively low total health care expenditure in terms 

of share of GDP compared to the EU15 but in terms of per capita expenditure (in PPP, 

purchasing power parity), health expenditure in the Netherlands was above the EU15 average in 

2006 (Schafer et al., 2010).  According to WHO data, in 2012 the total expenditure on health as 

percentage of GDP was 12.4 percent. 

In the Netherlands, de-Wit (1998) examined the cost-effectiveness of End-Stage Renal Disease 

(ESRD) treatments. A Markov-chain model was used to predict the cost-effectiveness and cost-

utility of ESRD treatments from the Dutch Renal Replacement Registry for the period of five 
                                                 

4 An insurance-based system with compulsory funding by employers and employees, aimed at 
keeping workers healthy to improve productivity and pre-empting labour unrest. 
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years 1997-2001. The study took a societal perspective for the cost analysis. Five dialysis 

treatment modalities were evaluated: home HD (HHD), limited care HD (LCHD), full care in-

center HD (CHD), Continuous Ambulatory Peritoneal Dialysis (CAPD) and continuous cycling 

peritoneal dialysis (CCPD). In addition, the study included both dialysis related costs and other 

health care costs. Costs were calculated in 1996 price level expressed in Dutch guilders. The 

average annual cost of treatment for each dialysis modality was as follows: Int$ 244,868.73 for 

CHD, Int$ 192,436.73 for HHD, Int$ 214,402.31 for Satellite HD, Int$ 159,092.35 for CAPD 

and Int$ 204,639.95 for CCPD. Furthermore, Centre Hemodialysis was found to be the least 

cost-effective treatment, while transplantation and Continuous Ambulatory Peritoneal Dialysis 

(CAPD) were the most cost-effective treatments. 

In the United Kingdom (UK), health services is universal and are mainly financed by 

government through general taxation and National Insurance Contributions and are largely free 

at the point of use (Boyle, 2011).  According to World Bank data, UK has GNI per capital of 

$39,110 in 2013. WHO estimates shows that, total health expenditure was 9% of its GDP in 

2012. 

Regarding dialysis costs in the UK, Baboolal et al., (2008) estimated the cost of different dialysis 

modalities in the Cardiff and Vale NHS Trust and six other hospitals in the UK. The study took 

the Health care provider perspective and included costs were: direct cost plus the cost of 

transport and medication used. The results showed the mean annual cost of HD Int$ 56,719.28, 

SHD Int$ 52,907.00, APD Int$ 35,069.98 and CAPD Int$ 25,215.40.  

In a different study, Grün et al., (2003) evaluated the entire range of costs related to treatment, 

hospitalization, medication and other health and social service. The study took a societal 

perspective and involved 171 patients aged 70 years and above. Mean cost per day for CAPD 

patients including treatment, transport, medication and in-patient hospitalization costs, the annual 

cost was Int$ 66,533.39 CAPD and Int$ 41,321.02 PD. 70% of those annual costs was allocated 

to dialysis treatment and transport. Kirby & Valey (2001) reported the costs at Int$ 116,719.23 

HD and 119,833.83 CAPD. 

In Australia, the health system is mainly financed through general taxation revenue, including a 

small statutory insurance levy, and through private payments. The public, taxation-funded 

national health insurance scheme, Medicare, provides universal access to subsidized medical 

services, subsidized pharmaceuticals, and free hospital treatment as a public patient (Healey & 

Hall, 2011). According to WHO regional office data, total expenditure on health per capita was 

4,068 Int. $ in 2012. 9% of its GDP was allocated on health care expenditure in the same year. 
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Various studies have analyzed the cost of dialysis in Australia. Agar et al., (2005) compared the 

expenditure of two distinct HD programs in the same renal service during the Australian 

financial year 2003/2004. A conventional satellite HD unit (SHDU) and a nocturnal home HD 

programs (NHHD) were compared. The study included the total number of 60 patients 30 from 

each modality. The results show that, the total NHHD program expenditure was Int$ 27,287.80 

per patient per year when compared with the SHDU expenditure of Int$ 29,651.13 /patient per 

year. The Australia Institute of Health and Welfare (2009) reported on their first full report on 

health care expenditure on chronic kidney disease in Australia. The findings indicated that CKD 

is a substantial contributor to health care expenditure in Australia, accounting for 1.7% of total 

expenditure. It was also reported that the expenditure on CKD is increasing much faster than 

total health care expenditure. It was indicated that, almost two-thirds (65%) of CKD expenditure 

($584.6 million) was spent on admitted patient hospital services with the majority of that cost 

reflecting the high numbers of patients admitted for regular dialysis. Highly specialized drugs 

and non-admitted patient hospital services for dialysis each accounted for 15% of CKD 

expenditure, whilst out-of-hospital medical services and pharmaceuticals requiring a prescription 

made up only 4% and 1% respectively. Similarly, Howard, (2009) reported the cost of HD at 

Int$ 67,634.38, HHD Int$ 36,560.52, SHD Int$ 39,740.23, and CAPD Int$ 46,439.60. 

For Finland, Hallinen et al., (2009) studied the costs and quality of life effects of the first year of 

renal replacement therapy whereby 29 respondents were evaluated. The included cost estimates 

in this study were chosen from a healthcare payer perspective. It was found that the average cost 

of ESRD treatment was Int$ 88,158.03. There were differences in the use of resources in patients 

receiving PD and HD. HD patients had naturally more outpatient treatment visits (on average 

nearly 3 per week) and therefore incurred more travel expenses than the patients receiving PD. 

However, the opposite was reported to be true for the use of pharmaceuticals purchased from 

pharmacies. 

In a different study, Salonen et al., (2003) analyzed the cost of renal replacement therapies in the 

same country. Cost analysis took the perspective of service providers, and the costing method 

determines direct health care costs associated with each treatment, including overhead costs 

caused by infrastructure, administration, amortization, and so on. The cost included were 

salaries, materials, supplies, administration, maintenance, amortization, hospitalization, and 

transportation among others. Annual HD costs were Int$ 152,890.90 and Int$ 129,202.92 for 

CAPD. 
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Sweden has a publicly financed health care system with a universal coverage. According to 

World Bank data, it has a GNI per capita, Atlas method $ 59,130 in 2013. Total expenditure on 

health constituted 9.6 % of GDP in 2012.  

Regarding dialysis costs in Sweden, Sennfält et al., (2002) made a cost-utility analysis 

comparing both PD and HD costs. The study took a societal perspective including both direct 

and indirect costs. 136 patients with kidney failure, comprising 68 matched pairs, were included 

in a retrospective record study; 81 patients with kidney failure, comprising 27 matched triplets 

were included in a retrospective questionnaire interviews. The cost of dialysis for HD was Int$ 

157,467.26 and for PD Int$ 119,001.54. 

Switzerland has an extremely well developed health care system. According to World Bank, It 

had a GNI per capita, Atlas method US$ 80,950 in 2012. Total expenditure on health as a 

percentage of GDP was 11.3 in the same year. Switzerland health care system is largely financed 

through compulsory health insurance premiums. 

The cost of dialysis in Switzerland has been reported by Sandoz et al., (2004) who performed a 

cross-sectional study of the direct medical costs of ESRD in patients with Type 2 Diabetes 

Mellitus. Data were collected via a survey sent to all dialysis and transplantation centers in the 

country. The perspective taken for the analysis was that of the statutory health insurance funds, 

and only ESRD-specific costs were included. 

Cost data were derived from the Swiss Union for the Social Duties of Insurance Funds (SVK) 

flat rates for dialysis and erythropoietin therapy. The SVK flat rate accounts for personnel, 

laboratory and materials. Patients were categorized as HD (including in-center full care and self-

care), transplant or PD (including CAPD and CCPD). The costs reported were Int$ 63,309.24 

HD and Int$ 44,672.72 PD. 

3.4. Low and middle-income countries 

In the following, we would like to go through the articles on low and middle-income by 

countries. We found 12 papers on the cost of dialyses in eight different upper middle-income 

countries, 13 papers on the cost in seven different lower middle-income countries, one in a low-

income country and five from four different least developed countries.  

The upper middle-income countries (e.g. Brazil, Chile, China, Iran, Malaysia, South Africa, 

Tunisia, and Turkey) frequently have health care systems that are more advanced than of most 

other countries of the DAC list of ODA recipients. Consequently, we expected that the cost of 
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dialysis in these countries would be well documented in the literature. However, from 53 upper 

middle-income countries we found data only for eight. 

One article gives an insight into the cost of dialysis in Turkey. Erek et al., (2004) investigated 

cost of renal replacement therapy (RRT) in three medical centres and one private dialysis centre. 

Cost-related data accumulated over a 2-year period for 239 patients were analysed. The data 

were collected from the nephrology, dialysis and transplantation departments of the Cerrahpasa 

Medical Faculty, Istanbul Medical Faculty, Marmara Medical Faculty, and from a private 

dialysis centre (RenMed); all in Istanbul, Turkey. HD costs included staff salaries (physicians, 

nurses, technicians, and auxiliaries), dialysis equipment, arteriovenous fistulas, specific dialysis-

related expenses (dialysers, lines, etc.) drugs, outpatient follow up and hospitalization costs. The 

cost of CAPD included staff salaries, procedural expenses, laboratory expenses and expenses for 

drugs, outpatient follow up and hospitalization. The annual costs were Int$ 28,399.77 per patient 

for HD and Int$ 27,889.40 per patient for CAPD.  

Tunisia is an upper middle-income country with an advanced health care system. In 2005, it had 

a Gross National Income of 7,900 Int$ per capita (p. c.) and allocated 175.00 Int$ p.c. total 

expenditure on health. Compared to some other African countries it has a high number of 

nephrologist distributions 7 per million of population (p.m.p) in the country. (El Matri et al., 

2008) reported the annually cost of HD in Tunisia to be Int$ 11,550.94. 

South Africa has a well-established health care system and provides a quality renal replacement 

therapy services. It is reported to have the largest PD population in all of Sub-Saharan Africa 

(SSA) and spend Int$ 390.00 p.c. total expenditure on health. The annually cost of dialysis at 

Int$ 7,369.73 HD and Int$ 12,633.83 PD has been reported by Abu-Aisha (2010). Similarly, El 

Matri et al., (2008) reported the annually cost of dialysis to be Int$ 24,878.98 HD and Int$ 

34,174.38 for PD. 

Malaysia is another upper middle-income country with a well-known quality of health care 

service at least in some parts of the country. However, little is known about the cost of dialysis in 

Malaysia. Hooi et al., (2005) conducted a multi-centre study evaluating the economics of centre 

HD and CAPD in Ministry of Health hospitals. The study involved 60 patients, 30 from each 

modality for evaluation. The data was collected in August 2001. The results showed the cost 

ranged from RM 79.61 to RM 475.79 per haemodialysis treatment, with a mean cost of RM 169 

per HD equivalent to Int$ 70,648.26 annually. The cost of CAPD treatment ranged from RM 

1400 to RM 3200 per patient month, with a mean of RM 2186 equivalent to Int$ 

23,431.51annually.  
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Similarly, Li & Chow, (2001) have reported the cost of dialysis in Malaysia to be Int$ 8,092.59 

for in center HD, Int$ 4,902.24 for CAPD, and Int$ 16,574.25 for APD. 

Iran is in the same category of countries and has a quite advanced health care system including 

regular dialysis services. Mahdavi-Mazdeh et al., (2008) assessed the health services cost of 

hemodialysis at the hospital settings. The study included a total of 247 dialysis patients. Data of 

dialysis were collected at 2 local and referral general public hospitals in Tehran, Iran, which 

include 28- and 20- station dialysis units, performing HD sessions in 3 shifts per day. Data on 

lost productivity and patients and family expenses for attendance in the centre were collected 

from a countrywide sample of 5 dialysis centres from north, south, west, east, and central areas 

of Teheran. The data was collected in April and May 2007. The annual HD cost was Int$ 

13,624.62. Of all the cost, medical supplies was reported to consume a large part of cost at 

36.18% followed by fixed direct capital cost at 21.4% and staff salaries which consumed 17% of 

the dialysis costs. In the same way, Arefzadeh, Lessanpezeshki, & Seifi, (2009) assessed the cost 

of dialysis at the Imam Khomeini Hospital. The study included both direct and indirect cost of 

dialysis treatment and included the total of 63 patients in the analysis. The HD cost annually was 

estimated Int$ 12,788.88 (Int$ 74 per HD session).  

In China, Li & Chow, (2001) published a paper on the cost barrier to PD in the developing world 

with an Asian perspective. The costs of HD and PD across Asian countries were reported. The 

cost of in center HD in China was equal to the cost of CAPD both at Int$ 7,781.34, and APD at 

Int$ 21,787.75. In the same country, Hu, et al., (1998) conducted a study examining the medical 

cost difference between renal transplantation and hemodialysis. The medical cost for 

maintenance HD was Int$ 35,425.89 per year for one patient, and these charges included charges 

for Vitamin D, and erythropoietin injections. 

Finally, Chile and Brazil are in this group of countries. For Chile, Pacheco et al., (2007) 

performed a cost evaluation of PD and HD. A total number of 159 patients were included in the 

study. The study also included both direct and indirect costs of dialysis treatment. The data was 

collected in August 2005. The annual costs were found to be practically the same, close to Int$ 

21,000 for both HD and PD. The annual costs were Int$ 24,461.13 for HD and Int$ 24,389.41 for 

PD.  

For Brazil, Abreu et al., (2013) evaluated the cost of PD and HD in the treatment of ESRD. Data 

were collected using a standardized questionnaire and one-on-one interviews. The perspective 

taken for the analysis was that of societal and, direct and indirect cost were both included. The 

sources for the costs were the Brazilian public and private health care systems. The average total 
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cost per patient per year was Int$ 30,079.00 for HD and Int$ 28,592.45 for PD. It consisted of 

direct medical-hospital costs (82.3% for HD, 86.5% for PD), direct nonmedical costs (5.3% for 

HD, 3.7% for PD), and indirect cost (12.4% for HD, 9.8% for PD). 

Consequently, there is some evidence on the cost of dialysis in upper middle-income countries, 

but compared with the number of countries in this category the dearth of studies surprises. The 

lowest figures are presented from South Africa and Malaysia, the highest also from Malaysia. 

This indicates that there are tremendous variations of cost even within one country category. In 

all cases, the costs of dialysis per year are higher than the gross national product p.c. in the 

respective countries. 

The next group comprises the lower middle-income countries. We found 13 articles from seven 

countries (Egypt, India, Indonesia, Namibia, Nigeria, Pakistan, Sri Lanka), whereas OECD 

counts 40 countries in this category.  

In Sri Lanka, Ranasinghe et al., (2011) conducted a multi-centre study evaluating the cost in the 

provision of hemodialysis in developing countries. The data was collected in June and July 2010. 

The result showed that the annual cost of hemodialysis for a patient with chronic renal failure 

undergoing 2-3 dialysis sessions of four hours duration per week ranged from Int$ 5,869 - 8,804. 

Drug and consumables costs reported to account for 70.4%-84.9% of the total costs, followed by 

the wages of the nursing staff at each unit (7.8%-19.7%). The cost of dialysis in the same 

settings is reported by Li & Chow, (2001) to be Int$ 5,042 for in center HD, and Int$ 11,672 for 

CAPD. 

Pakistan is among the lower middle-income countries; it has a per capita income of Int$ 1,260 

per annum (p.a.). It is reported to allocate 0.9% of its gross national product (GNP) on health 

expenditure (Abreu et al., 2013; Letsios, 2011a). Naqvi calculated the cost of dialysis per patient 

as approximately Int$ 4,003.03 per year (Naqvi, 2000).  Li & Chow, (2001) reported the cost of 

dialysis in Pakistan to be Int$ 4,668.80 for in centre HD and Int$ 12,450.14 or CAPD.  

Namibia is a relatively wealth country but like any other lower middle-income country dialysis 

cost is a major factor affecting the provision of dialysis treatment. Abu-Aisha & Elamin, (2010) 

reported the cost of dialysis in Namibia to be equally to the cost of PD at Int$ 24,500. This is one 

of two exceptional cases in this review. 

In Nigeria, the cost of RRT was reported by Okafor & Kankam, (2012) to be 3.3 million naira 

equivalent to Int$ 42,784.91 for HD and 3.7 million naira equivalent to Int$ 47,970.96 for PD. El 

Matri et al., (2008) reported the cost of HD to be Int$ 19,684.44 and Abu-Aisha & Elamin, 



 
 

78

(2010) reported the cost to be Int$ 36,322.25 for HD and Int$ 42,112.75 for PD. These costs are 

an enormous burden to the patients because as in most other developing countries, there is no 

social security system or health insurance scheme in place to assist the patient, and the burden is 

borne solely by the patient and relatives (Li & Chow, 2001). 

Egypt is another lower middle-income country. According to Egyptian renal registry in 2008, the 

prevalence of ESRD is 483 per million populations and the total recorded number of ESRD 

patient on dialysis is 40,000. 98% of these patients are on HD. Of the 2% patients being treated 

with PD, 1.9% is on intermittent PD, less than 0.1% is on CAPD and none of them are on 

automated peritoneal dialysis (APD). The annual Ministry of Health budget for RRT is INT$100 

million, which is about 28% of total healthcare spending. El Matri et al., (2008) reported the cost 

of PD in Egypt at Int$ 7,974.02. 

Prodjosudjadi, (2006) analyzed the cost of ESRD in Indonesia. Data were collected from various 

Nephrology centres of Indonesian Society Nephrology. The annual cost of dialysis treatment for 

twice-weekly HD, 5 hours per session was found to be Int$ 7,112.73. The costs for CAPD 

catheter insertion were Int$ 1,150.00, while annual costs for three to four fluid exchanges were 

Int$ 6,987.95. Dialysis cost in Indonesia is also reported by Li & Chow, (2001) and it consume 

up to Int$ 10,504.81 for in center HD and Int$ 7,003.21or CAPD. 

India is also categorized as a lower middle-income country. Our analysis found three studies on 

the costs of dialysis in India. Suja et al., (2012) performed economic evaluation of ESRD 

patients undergoing HD at Amrita Institute of Medical Sciences, Kerala. Patient perspective was 

taken for the analysis of cost component and the details were collected by direct patient 

interview. Thirty (30) patients were included in the analysis. Direct medical cost, direct non-

medical cost and indirect cost were included in the study. Other costs such as intangible cost and 

opportunity cost were excluded. The total cost per six months was found to be around Rs. 

318,822.48 equivalent to Int$ 40,078.25 annually. Fifty six percent (56%) contributed to direct 

medical costs whereas 20% contributed direct non-medical cost. Twenty four per cent (24%) 

costs were due to indirect costs. According to authors since the patients are paying from their 

own pockets, only the upper or upper middle class patient could undergo hemodialysis regularly. 

It seems a complete cost-outlier due to its inclusion of indirect cost (25 % of total cost) and the 

elite-status of the institution. 

The costs provided by Suja et al., (2012) are different from those reported by Khanna, (2009) 

According to him the cost of each HD session in India varies from Rs. 150 in government 

hospitals to Rs. 2000 in some corporate hospital and annual cost is equivalent to Int$ 11,663.56. 
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Li & Chow, (2001) reported the cost of dialysis in India to be Int$ 3,423.79 for in center HD and 

Int$ 5,057.87 for CAPD. 

The number of studies in the lower middle-income category is limited and the cost of RRT in 

most countries is not known. The highest cost was reported from Nigeria and the lowest in India. 

However, even though Pakistan is reported with the lowest cost, still this cost a multiple of the 

average annual per capita income. Unlike in the developed countries, drugs and consumables are 

the cost driver in these countries. 

Only one country was reported with the cost of dialysis in low-income countries. In Kenya, 

unlike other countries with similar level of social economic development, all RRT modalities are 

available (incl. transplantation). However, the costs of hemodialysis and continuous ambulatory 

peritoneal dialysis are prohibitive. Abu-Aisha & Elamin, (2010) reported the cost of dialysis in 

Kenya to be Int$ 16,845.10 for HD and Int$ 12,633.83 for PD.  

Finally, five articles were found from four different least developed countries. Seeing that OECD 

counts 48 countries in this category we can definitely state that we know very little about the cost 

of dialysis in poorest nations.  

For Sudan, Elsharif & Gadour, (2010) conducted a cross-sectional study to estimate the costs of 

kidney transplantation and compared those with the costs of haemodialysis per year. They 

included 111 patients, and data was collected in August 2009. Cost analysis was performed 

including the costs of medications administered by patients on dialysis, all the consumed 

solutions for dialysis, drugs utilized during the dialysis session, transplantation operation, all 

medications administered after transplantation, and other medical procedures, costs of laboratory 

and radiological investigations, costs related to the healthcare staff salaries, nonmedical supply 

costs, depreciation of installations and equipment and depreciation of reverse osmosis machine. 

The study did not include transportation costs of patients and their attendants to the dialysis 

centre, the cost of elapsed time, the expenses related to absence from work, costs of 

haemodialysis vascular access, dietary costs, and building rental costs. The annual cost of 

hemodialysis 2 sessions per week was found to be SDG 15,747.68 equivalent to Int$ 15,277.75.  

Similarly, Abu-Aisha & Elamin, (2010) reported the cost of dialysis in Sudan to be equivalent to 

Int$ 11,054.60 for HD and Int$ 12,107.42 for PD. 

In Bangladesh, Li & Chow, (2001) reported the cost of RRT to be Int$ 5,758.19 for in center HD 

and Int$ 7,073.24 for CAPD. Jindali, (2011) reported the cost of hemodialysis to vary between 

Int$ 4,000 and 5,500 with annual average cost of Int$ 4,593.43. These costs are lowest compared 
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to costs from similar country category. However, they represent a huge burden to health care 

system in this country. 

Democratic Republic of Congo (DRC) is another country in this category. It has one of the 

lowest Gross National Incomes worldwide with 160 INT$ p.a. p.c. The population size, poverty 

scale, and decades of conflict have resulted in the lack of cohesive and functional health systems. 

In the Dem. Rep. Cong El Matri et al., (2008) reported the cost of dialysis to be Int$ 27,339.51 

for PD. These costs are enormous for a poor country, which is still struggling with 

communicable diseases let alone non-communicable diseases. 

Another country in this category is Senegal. It has an Int$ 1,202 Gross National Income per 

capita and spent nearly 10-12% of the government expenditure on health care (Bamgboye, 

2006). The cost of dialysis in Senegal is reported by Abu-Aisha & Elamin, (2010) to be Int$ 

2,8426.11 for HD and Int$ 20,000.56 for PD. 

In the countries that still struggle to overcome underdevelopment, ESRD is a devastating 

medical, social and economic problem for patients and their families as well as for national 

health systems (Kerr et al., Bray, 2012).  However, lack of studies in least developed countries 

makes it difficult to understand the cost of dialysis in these countries. These few results indicate 

that RRT is out of reach for everybody who has no social protection – and this group constitutes 

the vast majority of citizens of these countries. The highest figure is presented from Senegal and 

lowest in Bangladesh. Again, there was a great variation of cost figures observed in this category 

of countries. 
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Table 14: Cost of dialysis in low and middle-income countries 
Country Author(s) and year OECD 

categorization 
Perspective Type of costs Cost items 

included 
Annually cost per patient 
[Int$ 2012] 

Sudan Abu-Aisha & Elamin, (2010) Least developed Uncertain - - HD 11,054.60; PD 12,107.42 
Sudan  Elsharif et al., (2010) Least developed  Provider** Direct  3, 7, 10, 15 HD* 15,277.75 

Bangladesh Li & Chow, (2001)  Least developed Uncertain -  In center: 5,758.19; CAPD: 
7,073.24 

Bangladesh Jindali, (2011)  Least developed Not stated - - HD 4,593.43 
Dem. Rep. Congo El Matri et al., (2008) Least developed  AFRAN -  PD 27,339.51 
Senegal Abu-Aisha & Elamin, (2010) Least developed Uncertain   HD 28,426.11; PD 20,000.56 
Kenya Abu-Aisha & Elamin, (2010) Low income Uncertain -  HD 16,845.10; PD 12,633.83 
Egypt El Matri et al., (2008) Lower middle AFRAN -  PD 7,974.02 
India Suja et al., (2012) Lower middle Patient  Direct and 

indirect 
3, 12, 14, 13, 12, 15 HD 40,078.25 

India  Khanna, (2009) Lower middle Provider** - 3, 4, 7, 9, 10,11 HD 11,663.56 
India Li & Chow, (2001) Lower middle Uncertain -  In center: 3,423.79; CAPD: 

5,057.87 
Indonesia Prodjosudjadi, (2006) Lower middle Patients  -  HD* 7,112.73; CAPD 

6,987.95 
Indonesia Li & Chow, (2001) Lower middle Uncertain -  In center: 10,504.81; CAPD: 

7,003.21 
Namibia Abu-Aisha & Elamin, (2010) Lower middle Uncertain -  HD 25,794.06; PD 25,794.06 
Nigeria Okafor and Kankam (2012)  Lower middle Uncertain -  HD 42.784,91; PD 47,970.96 
Nigeria El Matri et al., (2008) Lower middle AFRAN -  HD 19,684.44 
Nigeria Abu-Aisha & Elamin, (2010) Lower middle Uncertain -  HD 36,322.25; PD 42,112.75 
Pakistan Li & Chow, (2001)  Lower middle Uncertain -  In center: 4,668.80; CAPD: 

12,450.14 
Pakistan Naqvi, (2000) Lower middle Not stated - - HD*** 4,003.74 
Sri Lanka Ranasinghe et al., (2011) Lower middle Provider** Direct  1, 2, 5, 3, 4, 12, 11, 

6, 7, 8, 9 
HD 22,998.03 

Sri Lanka Li & Chow, (2001) Lower middle Uncertain -  In center: 5,042.00; CAPD: 
11,672.00 
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Country Author(s) and year OECD 
categorization 

Perspective Type of costs Cost items 
included 

Annually cost per patient 
[Int$ 2012] 

Brazil Abreu et al., (2013) Upper middle Societal  Direct and 
indirect 

7, 12, 15, 3, 11, 17, 
18, 20 

HD 30,079.00; PD 28,592.45 

Chile Pacheco et al., (2007) Upper middle Uncertain  Direct and 
indirect 

21, 12, 3, 20 HD 24,461.13 PD 24,389.41 

China Hu et al., (1998) Upper middle Patient** -  HD 35,424.89 
China Li & Chow, (2001) Upper middle Uncertain -  In center: 7,781.34; CAPD: 

7,781.34; APD: 21,787.75 
Iran Arefzadeh et al., (2009) Upper middle Provider ** Direct and 

indirect 
1, 2,3, 4 7, 8, 9, 10, 
11, 12, 13 

HD 12,788.88 

Iran Mahdavi-Mazdeh et al., (2008)  Upper middle Hospital  Direct  10, 9, 11, 7, 14,15, 
2, 3, 4, 1, 5, 8 

HD 13,624.62 

Malaysia Hooi et al., (2005) Upper middle Hospital Direct 1, 2, 7, 10,11,6, 8, 
12, 13 

HD 23,549.42; PD 23,431.51 

Malaysia Li & Chow, (2001)  Upper middle Uncertain -   In center: 8,092.59; CAPD: 
4,902.24; APD: 16,574.25 

South Africa Abu-Aisha & Elamin, (2010) Upper middle Uncertain -  HD 7,369,73; PD 12,633.83 
South Africa El Matri et al., (2008) Upper middle Not stated -  HD 24,878.98; PD 34,174.38 
Tunisia El Matri et al., (2008) Upper middle Not stated - - HD 11,550.94 
Turkey Erek et al. (2004) Upper middle  Societal Direct  3, 7, 10, 12, 14, 15, 

16 
HD 28,399.77; CAPD 
27,889.40 

AFRAN - African Association of Nephrology Congress; * Costs per 2 sessions **Study perspective assumed, ***study modality assumed; 1- Administration; 2- Cleaning services; 
3- Drugs and consumables; 4- Electricity; 5- Laundry and sterilization; 6- Security; 7- Staff wages; 8- Waste disposal; 9-Water; 10- Capital expenses (buildings, machines, 
instruments, etc.); 11- Maintenance and repair; 12- Hospitalization costs; 13- Personal costs to patients; 14- procedural expenses; 15-Laboratory expenses, 16- outpatient follow up; 
17- transportation; 18- Caregiver cost; 19- Government aid; 20- Productivity losses; 21- reimbursement.
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3.1.3.2. Dialysis Patients’ Characteristics in High-Income Countries 

The review of literature about dialysis patient characteristics in this study was vital because it 

provided wide knowledge regarding dialysis patients in terms of their (age, sex, marital status, 

level of education, race, employment status, income, comorbidity and primary cause of end-stage 

renal disease) in high, low, and middle-income countries. It also helped to understand which 

group of people in the population is mostly affected by CKD that in turn leading into ESRD that 

will eventually necessitates renal replacement therapy. Moreover, studies have linked the cost of 

dialysis to be influenced by some of these patients’ characteristics for instance, age and 

comorbidities (Grün et al., 2003). 

Table 15 below indicates the results of the reviewed literature about dialysis patient’s 

characteristics in high-income countries. Patient characteristics were categorized in terms of age, 

sex, family status, level of education attained, race, employment status, level of income, and 

primary cause of ESRD.  

From the table, various studies have identified dialysis patient’s characteristic to be of varied 

nature depending on the originality of the study. Even though patient’s characteristics were 

categorized earlier in terms of age, sex, marital status, level of education, race, employment 

status, income, comorbidity and primary cause of end-stage renal disease, most studies had only 

covered patients’ characteristics in terms of age, sex, primary cause of disease and patients 

comorbidity. Only few studies reported about patient’s income, race, marital status and 

employment status of dialysis patients.  

From the Dialysis Outcome and Practice Pattern Studies (DOPPS), a comparison of patient’s 

characteristics from seven countries was made. Countries included in the study were Germany, 

France, Spain, Japan, Italy, United Kingdom and the United states. Patients’ age reported to vary 

significantly across countries, the average patient age was lowest in the United Kingdom (58.1) 

and Japan (58.8) whereas the highest was in Italy (62.2) and Spain (60.9). Other countries had 

the mean age of (60.1) Germany, United state (60) and France (60.4). The Mean age of dialysis 

patients reported in the later studies had changed from the previous reported mean age. For 

instance, in the case of Germany the mean age of dialysis patients for the year 2012 was reported 

to be 63.9. (Ziebolz et al, 2012).  In the Netherland mean age of dialysis patients is reported to be 

55 de-Wit et al., (2002) while that of USA for the year 2011 is reported to be 65 (United State 
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Renal Data System USRD, (2011) an increase of 5 years from the previous reported age. 

Generally, majority of dialysis patients in high-income countries are elderly those with age of 60 

and above. 

On the primary cause of ESRD in high-income countries, the DOPPS reported diabetes mellitus 

as the attributed cause of end stage disease and was higher in the United States than in other 

countries. From the review results, the primary causes of ESRD varied dramatically within 

countries. For instance, the top four primary causes in the reviewed countries were: Diabetic 

nephropathy, Glomerulonephritis, Interstitial nephritis and antiphlogistic drugs in Germany, 

While that of USA being Diabetes mellitus Hypertension and Cystic kidney disease. Conversely 

to other countries, diabetes mellitus was not reported the leading cause of ESRD in the 

Netherlands. The leading causes are: Renal Vascular, Nephritis, Cystic kidney, 

Glomerulonephritis, and diabetes mellitus were the last in the list. 

Regarding patient’s race or nationality and the expected differences, race in patients was reported 

across countries. It was reported that 52% of hemodialysis patients in the United stated were 

Caucasians as compared with 84-99% in the other five European countries. In Japan visually 

100% were listed as Asian Race (Young et al., 2000). Similar findings are reported in other 

reviewed studies whereby, in the United States, a mixed race of dialysis patients was reported 

which included African Americans, Native Americans, whites and Asians (United State Renal 

Data System USRD, 2011). In other countries, for instance, in Germany (94%) of study patients 

were Germans (Icks et al., 2010).  

Marital status was another patients’ characteristic examined. Out of few studies that studied 

marital status of dialysis patients, the results revealed that most of dialysis patients were married 

or living with partner. In the Netherlands, patients married and living together were reported to 

be 75-86% (Wit et al., 2002). The same high percentage was found in Germany where patients 

living with partner were reported to be 62% (Icks et al., 2010).  

Another characteristic was education status. Education of dialysis patients seems to be of low 

and intermediate level. In the Netherlands, education of dialysis patients were represented by the 

majority being that of intermediate level (64%), lower level (32%) and higher educational level 

(4%) of the studied patients (De-Wit et al., 2002). 
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From the review it can be concluded that, generally, patients’ characteristics in high-income 

countries varied greatly across the countries. However, there is a general agreement that the 

majority of dialysis patients in the high-income countries are of age 60 and above, married 

/living with partners and of male sex with higher racial variation in United States than in other 

countries and the majority being of intermediate and lower educational level with varied primary 

causes of ESRD across the countries. 
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Table 15: Dialysis patients’ characteristics in high-income countries 

Country  Author (s), year Demographic and economic characteristics  Primary cause of ESRD 
USA USRD, (2011) Age 

(Mean) 
Gender  
(Majority) 

Race/Nati
onality 

Education  Family 
status  

Employm
ent status 

Income Diabetes mellitus, 
Hypertension, Cystic 
kidney disease 65+ Men African 

American 
Native 
Americans 
White and 
Asians 

- - - - 

USA Berger et al., 
(2009) 

55.2 Male 63.9 - - - - - Cancer, Diabetes mellitus, 
Coronary artery disease, 
congestive heart failure, 
Anemia, Renal 
osteodystrophy, sleep 
disorders, Amyloidosis, 
Depression, Hypertension. 

The 
Netherlands 

Merkus et al., 
(1997) 

59.3 Male 57% 
 

Married 
68% 

Low 64% 
 
Intermediate/hi
gh 36% 

Married 
68% 

Employed 
16% 
 

- Glomerulonephritis, 
Interstitial nephritis, Cyclic 
kidney, Renal vascular, 
Diabetes mellitus.  

The 
Netherlands 

De-Wit et al., 
(2002) 

55+ Male 52-
66% 

- High 4% 
Intermediate 
64% 
Low 32% 

Married and 
living 
together 75-
86% 

Employed 
19-30% 

- Renal vascular, Nephritis, 
Cyclic kidney, 
Glomerulonephritis, 
Diabetes mellitus  

Germany Ziebolz et al., 
(2012) 
 

63.9 Male  
57% 
 

German 
 
 
 
 

- - 
 
 
 

- - Glomerulonephritis, 
Diabetic nephropathy, 
Interstitial nephritis, 
Polycystic kidney, Vascular 
nephropathy. 

Germany Icks et al., (2010) 69  Male 54% German - Living with 
partner 62% 

- - Diabetic nephropathy 2, 
Glomerulonephritis, 
Antianaemia drugs, 
Interstitial nephritis.  

Finland  Salonen et al., 
(2003) 

 50  Male - - - - - Diabetes, Chronic 
Glomerulonephritis, 
Miscellaneous 
nephropathies. 

Austria Haller et al., 61.5 Men 60.4 Austrian  - - - - Hypertension, Heart 
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Key; _ means no information 

 

(2011) diseases, Diabetes.  
Greece Kontodimopoulos 

& Niakas, (2008) 
58.1 Male 61.3 Greeks Primary school 

43.2% 
Secondary 
school 16.8% 
High school 
25.2% 
University 
14.8% 

Single 
18.1% 
Married 
65.7% 
Divorced/se
parated 
6.0% 
Widowed 
10.2% 

Unemploy
ed/retired 
45.5% 
Employed 
38.6% 
Keeping 
house/stud
ents 15.9% 
 

- Cardiovascular disease, 
Diabetes. 

Canada Chui et al., (2013) 61.0 Male 58 White 64 
Asians 8 
Aboriginal 
8 
Others/mis
sing 24 

- - - - Diabetes, 
Glomerulonephritis. 
Hypertension 
 

USA Young et al., 
(2000) 

60.0 Male 52.9 - - - - - Diabetes mellitus. 

France Young et al., 
(2000) 

60.4 Male 57.8 - - - - - Diabetes mellitus. 

Italy Young et al., 
(2000) 

62.2 Male 55.1 - - - - - Diabetes mellitus. 

Germany Young et al., 
(2000) 

60.1 Male 54.3 - - - - - Diabetes mellitus. 

Japan Young et al., 
(2000) 

58.8 Male 61.1 - - - - - Diabetes mellitus. 

United 
Kingdom 

Young et al., 
(2000) 

58.1 Male 62.0 - - - - - Diabetes mellitus. 

Spain Young et al., 
(2000) 

60.9 Male 56.8 - - - - - Diabetes mellitus. 
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3.1.3.3. Dialysis Patients’ characteristics in Low-and Middle-Income Countries 

From table 16 below, unlike in the high-income countries where chronic Kidney Disease 

(CKD) mostly affects middle age and elderly population, in the lower and middle-income 

countries CKD mainly affects young adults in their economically productive years 

(Arogundade & Barsoum, 2008).  For instance, mean age of dialysis patients was reported to 

be 55 years in Brazil and range between 41-50 years in Nigeria. This age is younger than that 

of high-income countries. Moreover, a recent study in Nigeria reported a mean age of 47.5 

years with the majority of dialysis patients falling between 20- 59 years age group (Ekrikpo 

et al., 2011). 

In terms of gender, the number of male dialysis patients was reported to be greater than that 

of female dialysis patients. These results are similar to that of high-income countries. For 

instance, In St. Nicholas Hospital in Lagos, the ratio was reported to be 2.04:1. Similar 

results are reported from other Africans countries where the ratio between male to female 

was shown to be greater in male group than in female groups. Countries reported included: 

Benin, Bukina Faso and Senegal (Kerr et al., 2012). Same evidence is obtained in a different 

study within the same country where by the number of male patients reported to be 57% as 

compared to 43% female represented a ratio of 1.3:1 (Ekrikpo et al., 2011). 

With regards to the primary cause of ESRD, unlike in the high-income countries where 

diabetes mellitus was the leading cause of ESRD, in the lower and middle-income countries 

the leading causes reported to be hypertension and Glomerulonephritis in the sub-Saharan 

Africa while in Brazil unknown causes were the leading causes of ESRD followed by 

hypertension and other cardiovascular diseases. 

Race wise, contrary to the United States where there are mixed race in patients undergoing 

dialysis treatment, in low and middle- income countries, the majority of dialysis patients are 

natives. For instance Nigerians, Sudanese, etc. with exceptional from South Africa where 

there could be a mixed races although this was not reported in studies based in South Africa. 

Regarding patient’s marital status, few studies had mentioned on the network status /marital 

status of dialysis patients. One study from Hong-Kong had shown that, the network status of 

dialysis patients was occupied mainly with those living with the family represented 80.6% of 

the studied population, followed by 12.4% living alone and lastly those living with friends 

representing only 9% of the studied sample (Yong et al., 2009). 
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Table 16: Dialysis patients’ characteristics in low and middle-income countries 

Notes - Patient characteristics presented above are for Hemodialysis patients unless otherwise indicated. 

Country  First Name, year Demographic and economic characteristics  Primary cause of ESRD 
 
Brazil 
 
 

 Age Gender  
(Majority) 

Race  Education  Marital status 
/network status 

Income  Unknown diseases, 
Hypertension & other 
Cardiovascular diseases, 
Diabetes mellitus, 
Glomerulonephritis. 

Cherchiglia et al., 
(2010) 

Mean 
55 years 

Male 57% Brazilians  - -  
- 

Sub-Saharan 
Africa 

Bamgboye, 
(2006) 

< 40 
 

Male 
 

Black 
Africans 

- - - Hypertension, 
Glomerulonephritis. 

Nigeria Ekrikpo et al., 
(2011) 

Mean 
48.5 

Male 57% Nigerians  - - - Glomerulonephritis, 
Hypertension, Diabetes 
mellitus. 

Hong-Kong- 
China  

Yong et al., 
(2009) 

58.2 Ratio  
1:0.97 

Chinese No formal education 
26.1% 
Primary school 36.6% 
Secondary school or 
above 37.3% 

Live with family 
80.6% 
Live alone 12.4% 
Live with friends 9.0% 

Social security 
support 41.0% 
Family 31.5% 
Income 14.9% 
Saving 9% 

Moderate/severe renal 
diseases, Diabetes mellitus, 
Diabetes with end organ 
damage, Coronary artery 
disease. 

South 
Africa 

Naicker, (2009) - - Black South 
African  

-  
- 

- Hypertension, Diabetic 
nephropathy, 
Glomerulonephritis. 

Sudan  Elsharif et al., 
(2010) 

42.5 Men 
82.1% 

Sudanese - - - - 

Malaysia Hooi et al., 
(2005) 

45.8 Female 
66.7% 

Malaysians  - - - Cardiovascular disease, 
Diabetes mellitus, 
Hypertension  

India  Suja et al., (2012) Mean 
age 
49.79 

Male 73% Indians    Upper income 
60% 
Middle income 
40% 

Diabetes mellitus, 
Hypertension  

Pakistan Naqvi, (2000) - - Pakistanis - - - Chronic Glomerulonephritis, 
Diabetes mellitus, 
Hypertension.  

Chile Pacheco et al., 
(2007) 

Mean  
54.14 
  

Men 53% Chileans  99% primary 
education 
18.6 college  

- - - 



 
 

90

The review of literature has shown that even though there is wealth of literature concerning 

the cost of dialysis in high-income countries and some knowledge about the cost of dialysis 

in middle-income countries, yet there is little knowledge about the cost of dialysis in low-

income countries like Tanzania. Consequently, this study bridged this gap by analyzing and 

reporting the unit, monthly, and yearly cost of dialysis in Tanzania and address the question 

whether or not dialysis service should be a priority intervention in a resource poor country 

like Tanzania.  

3.2 Cost of Dialysis in Tanzania 

3.2.1. Methodology  

3.2.1.1. Research object 

As stated before, Tanzania is a least developed country OECD, (2012b) with a gross national 

product per capita (p.c.) of 695 US$ (2012) and health expenditure of 41 US$ p.c. (World 

Bank, 2014b). For the year 2012-2013 it allocated 10 % of its national budget on health care 

services, which is far below the standard of the Abuja declaration of 15 % (OAU, 2001). 40% 

of health care expenditure is public with a mix of resources from National government, 

Regions, Districts, and Development Partners. A minority is covered by the NHIF, CHFs, 

and private health insurances (Bultman et al., 2012) but the majority of patients have to bear 

a heavy load of out-of-pocket (OOP) expenditure.  

The prevalence and incidence of CKD in Tanzania are not known, as there are no national 

registries for this disease. However, an alarming high prevalence of CKD among Tanzanian 

adult diabetics attending clinics has been identified (Janmohamed et al., 2013). Renal 

transplantation is not performed in Tanzania and only few patients can afford going abroad 

for an operation. Thus, hemodialysis is the main form of renal replacement therapy (RRT) 

available in Tanzania. Currently, it is offered at three public and nine private hospitals. 75 % 

of these service providers are located in Dar es Salaam, the former capital of the country. 

Thus, the majority of Tanzanians have no access to dialysis services due to the high 

concentration in one city.  

Furthermore, the majority of patients in Dar es Salaam face severe financial barriers to access 

dialysis services. Theoretically, the elderly, pregnant women and children are exempted from 

patient fees. But in reality they have major financial problems accessing dialysis services. A 

smaller group of patients is covered NHIF, CHF or private insurances, but the majority of 
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ESRD patients in Tanzania would have to pay OOP for dialysis services. In a least developed 

country like Tanzania where 28.2% of the population is below the official poverty line 

(World Bank, 2014) and the vast majority of patients is vulnerable to poverty as soon as they 

fall chronically ill dialysis patients are always at risk of losing their lives because they cannot 

afford dialysis on the free market. 

The study was conducted from January to March 2014 at the hemodialysis unit of the MNH 

in Dar es Salaam Tanzania. With a population of 4.36 million this city accounts for some 10 

% of the total Tanzania Mainland population. MNH is a national referral and university 

teaching hospital with 1500 beds and some 1,000 to 1,200 outpatients per week. The dialysis 

unit at MNH is owned and run by the government. It performs hemodialysis (HD) sessions 

with 10 dialysis beds in 3 shifts per day and 6 days a week. Thus, the dialysis unit has a 

theoretical average capacity of 780 dialyses per month. The standard treatment requires 4 

hours per dialysis and should be performed thrice per week and patient. The unit provides 

dialysis services for NHIF members and for acute patients who are exempted. 

3.2.1.2. Data sample and cost categories 

We took a provider perspective and calculated the cost of dialysis based on provider 

expenditures. We involved a sample of n = 34 hemodialysis patients who underwent 

outpatient dialysis treatment during the study period. Referring to the set of 34 patients the 

dialysis unit performs an average of 442 dialyses per month. The costs were categorized into 

three categories – variable, fixed and step-fixed.  

As variable cost we defined all materials and medications that can be classified directly to 

one hemodialysis and cost driving factors, which are clearly referred to the number of 

dialysis. Variable costs are direct costs, i.e. they can be allocated directly to the production 

unit (here: one dialysis) (Flessa, 2009). Direct costs include materials and medications the 

dialyzer, bicarbonate concentrate, blood line, normal saline, syringes, gauze sterile, needles, 

adhesive wound plaster, spirit, iodine, sterile gloves, disposable mask, apron, bed sheets and 

the anticoagulation heparin. Although Erythropoietin is sometimes given during the 

procedure, it was excluded from the costing as it is a consequence of the disease and not 

directly linked to the dialysis.  

The cost for each medication, material and the water was determined to the best possible 

degree of precision. The cost of dialysis water was obtained by calculating water 

consumption of a single dialysis procedure multiplied by price per liter according to Dar es 
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Salaam Water and Sewerage Corporation rates adding sewerage charges and Value added 

Tax (VAT). Prices for the materials and medication were collected from the price list issued 

by the Medical Stores Department (MSD). MSD is an autonomous department responsible 

for the procurement, storage and distribution of drugs and medical supplies in the 

government health facilities, approved non- governmental organization (NGO’s), faith-based 

hospitals, charitable hospitals, and other health care providers with approval from the 

ministry of health and social welfare. Costs that clearly increase with the number of dialysis 

are costs for electricity, waste management, laboratory and sterilization. 

The cost of electricity per month for the dialysis units was calculated with the help of 

electricity engineer of the hospital. The total energy consumption per month was calculated 

taking into account all electrical appliances at the unit, watts consumed by each appliance, 

duration of usage of appliances per day and number of days the unit operates per month. The 

monthly electricity consumption thus calculated was then used to calculate the monthly 

electricity cost according to standard Tanzania Electric Supply Company (TANESCO) rates. 

Sterilization cost was calculated with the help of the head of the respective department, 

identifying and adding together the number of sterilized pack multiplied by the unit price to 

obtain total sterilization cost per month. In addition, waste management costs were also 

calculated and obtained by counting the total number of waste disposal buckets and the total 

number of plastic bags used per day multiplied by unit price to obtain the total waste cost 

spent per month. Laboratory cost was calculated by adding the costs for all tests carried out 

during a month. Referring to the average of 442 dialyses per month the variable cost per 

dialysis was defined for the four categories, so that it is possible to add them directly to a 

single dialysis. 

The costs for building rent, water quality management, service for water treatment plant and 

administration are indirect as they cannot be allocated directly to one service unit. Thus, they 

do not vary with the number of dialysis and are fixed costs. Building rent of the dialysis unit 

was calculated with the help of the Estate manager. We measured the dialysis unit surface per 

square meter. The total square meter was then multiplied by the unit price per square meter 

according to Tanzania Revenue Authority property tax rates to obtain the monthly rent cost 

of the renal unit.  
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Step-fixed costs are defined as costs that are fixed within a range; otherwise – if the volume 

exceeds the range – the costs increase stepwise (Young, 2014). Figure 18 shows the typical 

cost behavior 

 
Figure 18: Step-fixed (step function) costs 

 

Source: Krohn based on Young, (2014) 

The cost category includes costs for personnel, dialysis machines depreciation and 

maintenance and repair of the machines. The personnel of the MNH consist of medical staff 

(physicians, nurses, and nutritionist) and non-medical staff (biomedical engineers and health 

attendants). The personnel costs were based on gross salaries and obtained from the chief 

accountant of the hospital. To calculate costs per dialysis depending on the number of 

dialyses per month, it was necessary to determine capacities for each staff category and for 

the dialysis machines. Based on the average number of dialyses per month, the staff level, the 

regular working hours, the percentage of working time on the dialysis unit, the need of 

machine maintenance and repair and on the hypothesis that the staff is working on their 

maximum capacity level the following monthly capacities were obtained (Table 17). In case 

of an employment full-time equivalent less than 1.00 the monthly cost for the staff category 

were multiplied with the appropriate full-time equivalent to include only dialysis related 

costs. Depreciation per machine was calculated with a lifetime of eight years. 
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Table 17: Monthly treatment capacities per staff member or machine 
Category Capacity in dialyses per month Employment full-time equivalent 
Dialysis machine 52 - 
Nurse  23 1.00 
Nephrologist  111 0.70 
Registrar 56 0.31 
Nutritionist 442 0.50 
Biomedical Engineer 221 1.00 
Health attendants 111 1.00 
Source: Own 

To calculate the average costs per dialysis depending on the monthly number of dialysis the 

following formula was applied: 

 

with: 

Ct  average cost per dialysis in US$ 

Cf fixed costs per month in US$ 

di monthly costs of unit i in US$ 

xt number of dialysis done in period t 

ki monthly capacity of unit i in US$ 

v variable costs of one dialysis in US$ 

K set of step-fixed cost units  

All monetary estimates were provided in Tanzania Shilling (TZS) and converted to US dollar 

with official 2013 exchange rate published by The World Bank of 1,600.44 (1 US$ = 

1,600.44 TZS) (World Bank, 2014a). The cost of materials and medications were derived 

from the unit prices. The data were obtained through personal measurements as well through 

face-to-face interviews with experts at the dialysis unit, with key stakeholders of NHIF 

headquarters and officials of the Ministry of Health and Social Welfare (MoHSW) in 

Tanzania. 

3.2.2. Results 

3.2.2.1. Patient’s characteristics 

Table 18 indicates that 68% of the dialysis patients were male. The majority of patients 

(74%) were in the age-set of 15-49 years. Only few patients (3%) were in the 70-89 years age 
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group. 23% were in the age-set 50-69. Causes of ESRD were mainly due to chronic 

glomerulonephritis, which accounted for (64%) of the study population, diabetes nephropathy 

accounted for 13%, hypertension 10%, polycystic kidney disease were 10%, and atypical 

hemolytic uremic syndrome rinse 3%.  For Acute Kidney Injury (AKI) causes were rapidly 

progressive glomerulonephritis 67% and placenta abruption 33%. In addition, patients had 

different types of vascular access; they included catheter, Arteriovenous (AV) fistula and AV 

graft. Among them, (62%) had catheter as an access point, (35%) had AV fistula and the rest 

(3%) had AV graft. 

Table 18: Characteristics of the study patients. 
Variable Total Number of patients 

(34) 
Percentage % 

Gender   
Male 23 68 
Female  11 32 
Age distribution   
15-29  8 24 
30-49  17 50 
50-69  8 23 
70-89 1 3 
Causes of ESRD 31  
Chronic Glomerulonephritis  20 64 
Diabetes nephropathy  4 13 
Hypertension  3 10 
Polycystic kidney disease 3 10 
Atypical hemolytic uremic 
syndrome rinse 

1 3 

Causes of AKI 3  
Rapidly progressive 
glomerulonephritis 

2 67 

Placenta abruption  1 33 
Type of vascular access   
Arteriovenous fistula 12 35 
Arteriovenous graft 1 3 
Catheter (jugular, subclavian, 
femoral) 

21 62 

Source: MNH 

Key: ESRD- End-Stage Renal Disease, AKI- Acute Kidney Injury 

3.2.2.2. Cost Analysis  

Based on the number of 34 patients with 442 dialyses per month the average cost per dialysis 

is 175.91 US$. This includes the apportioned costs for 20 nurses, four nephrologists (full-

time equivalent 2.79), eight registrars (full-time equivalent 2.46), one nutritionist (full-time 

equivalent 0.50), two biomedical engineers, four health attendants and nine dialysis 

machines.  
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As discussed before the unit costs depend on the number of dialyses performed. Figure 19 

shows the respective results.  

 

Figure 19: Average costs per dialysis depending on the monthly number of dialysis 

 

Figure 19 clearly indicates that the average costs per dialysis strongly decrease with an 

increasing number of dialyses per month. The notable leaps show the influence of the step-

fixed cost categories, which cause higher costs (e.g. for an additional nurse or machine) if the 

maximum capacity of one step-fixed category is exceeded. Related to the fact that dialysis 

treatments are performed three times a week and 52 weeks per year, the average number of 

dialysis per patients and month is 13. It has to be considered that in case of a lower number of 

patients, the analysis also calculates with a lower need of personnel based on the mentioned 

capacities and working times on the dialysis unit. For example this would mean that the 

average cost per dialysis for a unit with 15 patients would be 191.70 US$, with 30 patients 
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177.86 US$, with 45 patient 177.37 US$ and with 60 patients 173.79 US$. Contrary to the 

cost range of these four examples, a dialysis unit with only 3 patients would cause average 

costs of 330.97 US$ per dialysis. The reason for that is the increasing amount of fixed and 

step-fixed costs in case of a lower number of dialyses per month.  

Figure 20 shows the total monthly unit costs as a sum of the total fixed costs (fixed and step-

fixed) and the variable costs depending on the number of dialyses per month. Based on the 

analysis with nine machines at a number of 34 patients with an average of 442 dialyses per 

month the total monthly costs are 77,752.20 US$. 

 
Figure 20: Monthly Unit costs depending on the number of dialyses per month 
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4. Discussion  

The review of literature from high-income countries has shown that there is a wealth of 

literature concerning the cost of dialysis in these countries. Either the national health care 

systems or public/private health insurance companies finance dialysis services with majority 

of patients being elderly with a universal access to health care.  

The cost of renal replacement therapy was reported to be intensive and consume a 

considerable proportional of health care resources in high-income countries. It is indicated 

that while Dialysis treatment absorbs 0.7 to 1.8% of the health care budget in European 

countries, it represents 0.02 to 0.05% of the whole population (Vecchi, Dratwa, & 

Wiedemann, 1999). The majority of the cost comparison studies in these countries have come 

from USA, Germany, UK, Spain and Australia. All have methodological challenges in terms 

of varied population size on the two modalities, varied study perspective undertaken, and 

different cost structure and cost items included in the evaluation. The quality of papers also 

varied greatly. As a result comparison of the two modalities becomes difficult. 

However, despite the methodological and quality challenges, the review found the annual 

cost of HD ranged from Int$ 32,119.80 (Canada) to Int$ 244,868.73. HHD cost ranged from 

Int$ 26,523.96 (New Zealand), to Int$ 192,436.58 (Netherlands). SHD cost ranged from Int$ 

29,651.13 (Australia) to Int$ 214,402.31 (Netherlands). CAPD cost ranged from Int$ 

25,215.40 (United Kingdom) to Int$ 159,092.35 (Netherlands). APD cost ranged from Int$ 

35,069.98 (United Kingdom) to Int$ 139,107.28 (USA). 

Out of 27 studies, 22 studies reported in -centre HD cost more expensive than the other 

modalities followed by SHD when compared to HHD, which was the least cost modality for 

hemodialysis treatment with exceptional from Canada where HHD was more expensive than 

its counterparts. For PD, only one study Baboolal et al., (2008) reported the cost of both APD 

and CAPD where the cost of APD was more expensive than CAPD. The rest of the studies 

reported CAPD costs more expensive than APD costs.  

Based on these studies, it is very clear that in -centre HD is a very expensive modality in the 

high-income countries. This is because major costs associated with HD costs in these 

countries are fixed; these include facility space and staff. However, staff cost may differ 

across the high -income countries. For instance, the costs may be relatively high in countries 

such as Canada or the UK which use predominantly highly trained, unionized, registered 
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nurses and will be less in the US where non-nursing staff with only modest training provide 

much of the patient care Blake & Just, (2004).  

It is worth mentioning that the study perspective has an influence in the total cost of dialysis 

treatment. Most studies undertook national health system, health insurance or provider 

perspective including only direct costs in the analysis. Where the societal perspective was 

considered de-Wit et al., (2002) the cost were reported to be extremely high, and this is 

because both direct and indirect cost of dialysis are taken into consideration. Components of 

direct cost include transportation, hospitalization, materials and medications, capital costs, 

staff costs, among others. The direct cost of PD was driven mainly by variable costs, such as 

the supply costs of solutions and dialysis tubing. HD is driven primarily by the fixed costs of 

staff, building and infrastructure expenses, and capital equipment such as dialysis machines. 

Therefore, cost comparisons between PD and HD must be based on the total costs of therapy, 

rather than focusing on the procurement expense of supplies alone (Just et al., 2008b) 

However, indirect costs, or productivity losses incurred by patients and their families or 

caregivers, were rarely included even when the stated perspective was societal (de-Wit et al., 

2002). A Swedish study found that losses in productivity by patients and their relatives 

substantially contributed to the society’s costs of care for dialysis patients, particularly those 

not receiving home-based dialysis (Sennfält et al., 2002). 

For the low and middle- income countries, our survey shows that we have some knowledge 

about the cost of dialysis in middle-income countries, but we know hardly anything about the 

cost in low-income and least developed countries. The little data, which we have, clearly 

indicate that the annual costs per patient are far beyond the average individual’s ability to pay 

these services. Dialysis is either limited to the richest minority or it must be financed within 

the public health service. 

In our review, the annual cost of HD ranged from Int$ 3,423.79 (India) to Int$ 42,784.91 

(Nigeria), PD cost ranged from Int$ 7,974.02 (Egypt) to Int$ 47,970.96 (Nigeria). Based on 

these studies, we cannot state which intervention is more expensive. In six cases, PD cost was 

more expensive than HD, but HD costs exceeded PD costs in seven countries. CAPD costs 

were higher than HD costs in four countries, and in Namibia and China, HD cost was 

reported to be equal to PD and CAPD cost, respectively.  

However, these findings are not very reliable for several reasons. Firstly, the resource items 

used in estimating these costs varied significantly. Because of these different methods in 
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allocating and estimating cost, it was difficult to compare the cost of HD and PD from one 

country to another.  

Secondly, papers used in this review varied greatly in quality. For instance, some papers 

failed to adequately describe their methods, and others failed to include costs that were 

relevant for their perspective. Thus, these costs might not reflect the true cost of dialysis.  

The cost structure differs strongly between studies. The most important cost component is the 

consumption of drugs and consumables. For instance, in Malaysia, Hooi et al., (2005) found 

that the personnel cost consumes 18.9% of total cost while consumables and drugs consume 

26.4% of all costs. In Sri Lanka, Ranasinghe et al., (2011) found that drug and consumables 

costs accounted for 70.4%-84.9% of the total cost, followed by the wage of nursing staff 

7.8%-19.7%. For most resource-poor countries, consumables have to be imported so that 

international prices apply. This means that a very poor country will still have almost the same 

cost of consumables whereas the personnel cost will be much lower than for richer countries. 

Based on this assumption, it is obvious that poor countries must have a higher share of cost of 

consumables and drugs in the total cost of dialysis. At the same time it is obvious that the 

relative economic burden of providing dialysis services in a poor country are much higher 

than in a rich country.  

The relation between the gross national product p.c.(gi) and the annual direct cost of HD 

dialysis (ci) of country i can be expressed (comp. Table 1 and 41) with the linear regression 

equation ci=1,0395*gi + 8716.1 with an R2 of 0.1341. For this analysis and Figure 21, the 

outlier from Amrita Institute of Medical Sciences, India, (GNP: 1550 INT$, HD cost 

40,078.25 INT$) was excluded. The average ratio between direct dialysis cost and GNP p.c. 

in Int$ was 12.5 for least developed countries, 6.2 for lower middle income-countries and 2.9 

for upper middle-income countries. Consequently, we can state that dialysis is relatively 

more expensive for poorer than for richer developing countries.  

If we assume that patients who require dialysis but do not receive it will die, the ratio 

between cost and GNP also expresses the incremental cost-effectiveness ratio (ICER), i.e., an 

ICER of one would mean that the average gross national product has to be invested in order 

to safe one year of life. Generally an ICER of less than one is seen as highly cost-effective, 

an ICER of less than three as cost-effective. Based on this cost-effectiveness threshold we 

can state that dialysis is only cost-effective for upper-middle income countries where it 

should definitely be included in the socially protected basic health care package. For all other 
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countries it is very likely that other interventions are more cost-effective and should be 

included in the basic package first before dialysis is supported. For instance, treatment of 

diabetes is frequently not part of the social protection system in least developing countries 

although the incremental cost-effectiveness ratio is less than the gross national product 

(Flessa, 2014). As inhuman it seems – but dialysis might not be the top priority in least 

developed countries. 

Figure 21: Relation between GNP and HD cost 
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Source: Table 14 and World Bank (2014b) 

This result also indicates that there is a need for policy makers and governments in low and 

middle-income countries to safeguard that the costs of drugs and consumables of dialyses are 

not higher than necessary, in particular for CAPD, which involves the use of expensive 

consumables. Governments can intervene by effectively promoting PD utilization and/or 

reducing or removing completely the import duty charged on PD materials. This will lower 

the prices and might increase the supply of materials. In this way, it might be more feasible 

for low and middle-income countries to develop both modalities PD (especially CAPD) and 

HD.  

Even with the given uncertainty of data and the poor comparability of papers it is obvious 

that dialysis is a very expensive intervention. Thus, the decision- and policy-makers of low-

and middle-income countries have to discuss whether they want to include dialyses into their 

basic package of health care. It is likely that other interventions are more cost-effective. The 

ultimate goal of universal health coverage will require that dialysis is included into the basic 
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package. But it might not be time for all countries to do this now. Further research on the cost 

and utility of dialysis in low-and middle-income countries is urgently needed in order to base 

this decision on evidence. 

Regarding the cost of dialysis in Tanzania, in our sample size the main causes of CKD 

leading to ESRD were due to chronic glomerulonephritis, which accounted for (64%) of the 

study population and diabetes nephropathy which accounted for (13%). Causes of AKI were 

mainly due to rapidly progressive glomerulonephritis (67), and placenta abruption (33%). 

CKD affects mainly young adults in their economically productive years aged 15-49. These 

findings are in consistence with other studies that reported an age of 20-50 years in Sub-

Saharan Africa Naicker, (2009). Contrary to this finding, in the developed world, CKD is 

present in the middle-aged and elderly patients and it’s predominantly due to diabetes 

mellitus and hypertension (Arogundade & Barsoum, 2008). 

The analysis has shown the average costs of a single dialysis and the total cost per month 

depending on the number of treatments. However, just to have a detailed knowledge about 

the costs is not enough for providing an efficient treatment on the long run. In this case, it is 

inevitable to perform a break-even-analysis. For patients with a public insurance, the 

National Health Insurance Fund of Tanzania pays 187.45 US$ for a single HD. Relating to 

the results of figure 19 it is possible to calculate the average profit or loss per dialysis 

depending on the number of sessions per month. The results are shown in figure 22. 
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Figure 22: Average surplus per dialysis depending on the monthly number of dialysis 

 

Figure 22 shows that a cost recovery is not given for every possible number of dialyses per 

month. Because of the influence of the step fixed costs, cost coverage is given in the areas 

between 203 to 207, 216 to 221 and 272 to 276 and above 288. To focus on these areas in 

case of planning, the number of dialyses for the long run is not advisable for a dialysis unit 

because of uncertainties in the future. The realistic point of break-even is at 288 dialyses. 

Beyond this number, the department is able to cover the costs and to generate a surplus. 

Referring to the 13 dialyses per patient and month the number of 288 dialyses would be 

equivalent to 22.15 patients. Therefore, the minimum number of patients of an outpatient 

dialysis unit with only NHIF-insured patients should be at least 23. In case of the MNH, the 

average surplus per dialysis is at 11.54 US$.  

Even if this surplus per dialysis indicates a sustainable situation, the department might face 

further problems. If a dialysis patient needs erythropoietin – which is possibly not covered 

completely by revenues for the treatment of renal anemia – the dialysis surplus could be 
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reduced by a kind of internal subsidization. This means that the surplus of dialysis treatments 

could be used for the compensation of possible losses in case of renal anemia treatments. For 

example, in case of the mentioned 34 patients at MNH 90 % needed Erythropoietin with 

costs of 61.80 US$ per dialysis. This results in an average of 55.62 US$ per dialysis.  

The results show that cost recovery in case of intermittent outpatient dialysis treatments is 

possible depending on the number of patients. However, the results are based on the MNH at 

Dar es Salaam, a hospital of maximum treatment in the economic center and biggest 

agglomeration of Tanzania. It can be assumed the results are partly transferable to dialysis 

units of larger hospitals in urban areas in this East African country. Transferability to 

providers in rural areas has to be doubted because of influencing factors like infrastructural 

conditions and a low population density. This means that dialysis centers in rural areas 

probably would have to calculate with higher average costs per treatment because of higher 

materials costs and with lower possible numbers of patients because of a lower population in 

the maximum catchment area. Therefore, an area-covering supply with renal replacement 

services in rural areas of developing countries appears to be very difficult to implement. Even 

though the majority of patients requiring dialysis are likely to live in urban places, still there 

are patients suffering from chronic kidney diseases in rural places – and it is very unlikely 

that they will find dialysis services there. 

In case of the dialysis unit at the MNH with 34 patients, the average costs per dialysis is 

175.91 US$. Assuming that a dialysis patient is treated three times a week, 52 week a year, 

the yearly number of dialysis is 156. Referring to this, the annual cost per patient is 27,441.95 

US$. Figure 23 illustrates the annual costs depending on the number of patients at a dialysis 

unit. The figure clearly indicates that the annual cost per patient never goes lower than 25,000 

US$.  
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Figure 23: Cost per year and patient depending on the regular pool size of dialysis patients 

 

This perspective shows that dialysis treatments cause high costs for the health care system. If 

we assume a rate of 150 per 1,000,000 requiring dialysis services this would make up 7350 

patients in Tanzania with annual resources of 201,698,700 US$ or 10% of the current health 

care expenditure. It is obvious that such a small number of patients cannot absorb such a high 

share of the health care expenditure without facing severe questions of equity and efficiency.  

However, the costs of dialysis in Tanzania presented here should be taken with caution. 

Compared with international standards it seems that the costs of personnel and materials are 

far too high. It seems that the department is overstaffed leading to high costs of medical 

personnel at the dialysis unit and in particular nursing staff who deliver a 1:1 (one nurse to 

one patient) dialysis service that caused a large number of nursing staff. At the same time the 

materials costs seem to be very high. It is a well-known fact that materials in the developing 

countries cost more than in the industrialized world because they are purchased abroad to 

higher international prices and require quite some logistics (Ranasinghe, et al., 2011). 

However, even if we take this into consideration we have the impression that not all efforts 

have been invested to improve technical efficiency and reduce the costs of materials in 
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Tanzania. For instance the price of dialyzer high flux in Greifswald University Hospital, 

Germany, is 8.57 € while it is about 22.51€ in Tanzania. Research should be done on how to 

improve the technical efficiency of dialysis services in Tanzania. 
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5. Conclusion 

The provision of renal replacement therapy consumes a considerable proportion of health 

care resources worldwide. Due to economic intensiveness of this therapy, efficiency and cost 

containment have only recently become driving concerns of renal care providers and payers. 

The review from both high, low and middle income-countries have shown that studies have 

used different methodologies, varied patient population with varied treatment settings in 

divergent health-care systems and cultures, and therefore are difficult to compare. However, 

there is an impression that in high-income counties, HHD and APD are significant less costly 

than in-centre HD. These findings are in consistence with previously published reviewed 

papers reporting the cost advantage of PD over in-centre hemodialysis in these countries. 

Consequently, for the high-income countries it could be preferable if the policy of PD first 

were more promoted in order to lower health care cost associated with the provision of 

dialysis therapy. 

For the low and middle-income countries, even with the limited knowledge about the cost of 

dialysis in these countries, the review has shown that the cost of dialysis is beyond the 

capability of the average individual to pay for these services. Dialyses will have to be 

included into the national social protection or it will not be available for the majority of cases. 

In Tanzania, it can be stated that this cost analysis has provided the foundation of evidence-

based policy-making in the health care sector, efficient allocation of funds towards this 

specific service and proper calculation of fees. At the same time the cost of dialysis per 

patient per year was tremendous for a least developed country like Tanzania where resources 

are limited and materials have to be imported at high cost. Other infectious diseases such as 

malaria, TB and HIV/AIDS prevail having a much higher burden of disease while being 

preventable and curable at much lower cost. For instance in 2010, the total health expenditure 

on malaria was US$ 340 million equivalent to 19% of total health expenditure in Tanzania 

and accounted for 2% of GDP. In comparison to the assumption made earlier, we assumed a 

rate of 150 per 1,000,000 requiring dialysis services that would make up 7350 patients in 

Tanzania with annual resources of 201,698,700 US$ or 10% of the current health care 

expenditure. It is clear that these few individuals will consume a tremendous amount of 

money that could alternatively be used for other cost-effective interventions such as Malaria. 

Thus, ESRD and dialysis are a good example for the terrible dilemma which public health 

planners and policy-makers face in least developed countries: they have to allocate scarce 
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resources to specific interventions. Neglecting dialysis patients will cause their death – but 

allocating high resource to them will mean that these resources will be missing for the fight 

against other diseases. The question “Who shall live?” Fuchs, (2011) is the terrible reality of 

policy-makers in Tanzania.  

Before this question can be answered eventually in Tanzania, a detailed analysis of staffing, 

processes and the consumption of materials must be done in order to improve the technical 

efficiency of dialysis services in Tanzania. Right now it seems that the tremendous cost per 

patient per year are partly due to unrealistic expectations and medical standards, in particular 

of staffing per patient. However, this goes beyond the scope of a health-economic analysis 

and requires a standardization of service processes under the Ministry of Health. This is 

challenging because such an attempt will also have to address the question whether Tanzania 

has to follow the international standard or whether there are other (cheaper) approaches. 

Meanwhile it must be taken for granted that even if the personnel and materials costs per 

service unit could be reduced by 50 %, dialysis is still a very expensive service in comparison 

to other health care services in Tanzania. 

From the economic point of view, it seems rational to allocate health care budgets towards 

diseases that can be prevented, cured or treated at lower costs. But the people of Tanzania 

should decide themselves in a transparent political process on their health care package. The 

knowledge of cost – as for instance the cost of dialysis in Tanzania – is one cornerstone of 

transparency in this endeavour. 
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