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Resumo 

 

Os tratamentos de diálise representam uma porção significativa das despesas totais em 

cuidados de Saúde no mundo inteiro. Em Portugal, este cenário é semelhante, especialmente dado 

que estes tratamentos são totalmente financiados pelo Estado e que quase 90% dos doentes renais 

crónicos são tratados em unidades privadas. Em 2008, o Estado Português introduziu um modelo de 

pagamento por preço agregado, que se denomina por preço compreensivo. Desde então, ocorreram 

algumas alterações no valor do preço compreensivo. 

Este trabalho tem como objetivo identificar e estimar os custos associados com os tratamentos 

de diálise e compará-los com o preço compreensivo, assim como com outros estudos realizados na 

área. Para o desenvolvimento desta Dissertação, foi definida uma clínica padrão para cada tipo de 

tratamento de diálise (hemodiálise e diálise peritoneal) e foram estimados diversos parâmetros, tendo 

em conta a realidade destes tratamentos não só em Portugal, como no Mundo. Consequentemente 

foi avaliado o impacto que cada um destes parâmetros tem no custo total e o efeito que ligeiras 

alterações dos mesmos podem ter no resultado final. Adicionalmente foi medido o custo total que um 

doente pode ter para uma clínica, tendo em conta o período médio de cada um dos tratamentos. 

 

 

Palavras-chave: Preço compreensivo, Tratamentos de diálise, Hemodiálise, Diálise Peritoneal, 

Estimativa de custos, Clínica Padrão 
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Abstract 

 

Dialysis treatments represent a significant portion of the total health care expenditures worldwide. 

In Portugal, the scenario is no different, especially because these treatments are totally financed by 

the State and almost 90% of the patients with chronic kidney disease are treated in private units. In 

2008, the Portuguese State introduced a model of payment through an aggregate price, which is 

called the comprehensive price. Since then, some changes in the value paid have occurred  

This work aims to identify and estimate the major costs associated with the provision of dialysis 

treatments and compare them with the comprehensive price, as well as with other studies in the same 

field. For the development of this Dissertation, one has defined a standard clinic for each type of 

dialysis treatment (hemodialysis and peritoneal dialysis) and has assessed different parameters taking 

into consideration the reality of these treatments not only in Portugal but also worldwide. 

Consequently, one has measured the impact that each of these parameters has in the total cost and 

the effect that slight changes may have on the final result. Furthermore, one has evaluated the total 

cost that a patient can represent to a unit, taking into account the average period of each of the 

treatments. 

 

 

Keywords: Comprehensive price, Dialysis treatments, Hemodialysis, Peritoneal Dialysis, Cost 

Estimation, Standard clinic 
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1 Introduction 

 

1.1  Motivation and Relevance 

 

A number of diseases that affect people all over the world can be related to lifelong disabilities. 

These diseases can cause mental and physical impairments that bring limitations to patients’ lives. 

Therefore, patients have to learn how to live with these disorders and how to make the best of life 

even though there might be some restrictions in their daily activities. Apart from these limitations, 

lifelong disabilities often entail costs that are related to the treatments and drugs that patients have to 

take. As people can’t escape from these conditions, in some cases governments give support to their 

countries’ patients. Therefore, the costs may be lowered or totally covered. This is what happens with 

chronic kidney disease patients in Portugal. 

 Renal failure is a disease that affects millions of people worldwide. Portugal is one of the 

European countries with the highest number of patients undergoing dialysis treatments. According to 

the Portuguese Nephrology Society (SPN), there are more than 10 000 patients undergoing dialysis 

treatments in Portugal. This means that more than 200 million euros have to be spent every year due 

to the amount of treatments performed - in 2013, this value was 252 254 390.70€ (ACSS, 2013). 

Portugal plays a special role when it comes to dialysis treatments, as it is one of the few nations in 

Europe where almost all the dialysis providers are private. Only around 10% of the total number of 

chronic kidney disease patients are treated in state owned hospital dialysis units (SOHDU), even 

though there is a total installed capacity of 20% (CEGEA, 2007). 

As it is a disease that affects people throughout their lives and patients have to undergo dialysis 

treatments, on average, three times a week over the years, the Portuguese Health System finances it 

through an amount of money paid to dialysis units based on an administrative price, which is 

designated by comprehensive price. Therefore, it is a free treatment for patients and they have no 

influence on the price paid (EY, 2012). The comprehensive price is defined per week and per patient 

and covers all the costs that are directly related to a dialysis’ session. Hence, it also includes the costs 

related to the medical supervision of the patients as well as the medical exams they are submitted to 

and the drugs they have to take. (2.ª série — N.º 35  Diário da República, 2008) The comprehensive 

price is now set at €450.68 per patient per week without vascular access and at €470.09 per patient 

per week with vascular access, which is a surgically created vein (2.ª série — N.º 161 Diário da 

República, 2011). 

The introduction of the comprehensive price was accompanied by an integrated management of 

the disease, which allowed patients to be treated, supervised and get access to their medication all in 

the same place (ACSS, 2013). Therefore, dialysis units have to make sure that their patients are being 

well treated, whilst the money they are receiving is enough to make it possible for them to pay to the 

staff, pay for the equipment needed, for the bills related to the facilities operations and maintenance 

and for the internal and external services they may need to hire to run the units. 
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1.2 Problem Definition 

 

According to a study made by the Portuguese Health Regulatory Entity (ACSS, 2013) in May 

2013, the National Health System (SNS) has spent more than one billion euros over the past 7 years 

in hemodialysis treatments. Taking this into consideration, it is of an extreme importance to analyze 

correctly the way this price is calculated and to make sure that all costs are being covered. Also, it is 

important to monitor if the treatments are being done accordingly to the Chronic Dialysis Best 

Practices Manual - a guide made by the Portuguese Medical Society with rules for dialysis treatments 

- and, at the same time, that the SNS does not give unnecessary money to the clinics. 

The comprehensive price arises from a contract between the SNS and dialysis units. Hereby, 

there is a fixed payment per patient and per time unit, which does not vary independently of the 

treatment. This means that there might be patients that have a higher cost for the clinic, as the kind of 

treatment they are submitted to might require more resources than others. Therefore, there is a need 

for the clinics to understand which patients will be more costly and how others with different 

treatments might compensate that amount of money. In the past years, some studies were published 

on the cost structure for dialysis clinics. However, this structure has changed over the recent years. 

Regarding Portugal, the most significant and important difference between the work developed in this 

dissertation and previous reports is that the costs with transports - which are no longer part of the 

comprehensive price – are not considered in this case. Also, changes in the cost structure are taken 

into account in this dissertation as well as a detailed analysis of all the components that should be 

considered as part of the structure. 

As most of the dialysis treatments providers are peripheral private dialysis units (PPDU), there 

still has to be some incentive to keep them running their normal activities. Regarding this, 

unfortunately we cannot escape the ethical question related to medicine: treating patients in order to 

provide them with the best treatment and give them the best quality of life possible, however with the 

need to look out for the money, as there is a limited budget for this. It is of an extreme importance for 

PPDU and SOHDU to control the amount of money that is going to be spent with the treatments as 

their margin depends on these values. Therefore, evaluating the potential cost of a patient throughout 

time will help them manage their money and see if they are being financed properly for each treatment 

provided. Taking this into consideration, the purpose of this work is to find the appropriate 

methodology to assess the cost of a patient undergoing a dialysis treatment, during a defined period of 

time. Also, there is going to be made a comparison between hemodialysis and peritoneal dialysis 

treatments, to assess if there should be a difference in the financing of these different methods of 

treatment. 

 

1.3 Document structure 

 

The present work is structured in 5 chapters: 

1. The first chapter includes a presentation of the topic that will be studied in this Dissertation, as 

well as the motivation and relevance associated to it.  
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2. The second chapter presents a literature review on the topic. This chapter describes the state 

of the art and explains the treatments and the importance they represent for several economies 

worldwide. 

3. The third chapter includes a definition of the methodology chosen and the criteria used, taking 

into consideration what was analysed in the literature review. 

4. The fourth chapter presents the application of the methodology and the calculations needed to 

assess the final result for the cost of a standard hemodialysis treatment and a standard peritoneal 

dialysis treatment. 

5. The fifth chapter includes the main conclusions for the topic, taking into consideration the 

results got in chapter 4 and the goals described previously. 

Besides these chapters, there is also a final set of annexes that can be consulted in case there is 

the need for an additional clarification on the topic. 

 

In order to develop this work, a deep literature review on the subject regarding the different 

methods that exist to quantify the cost of treatments is going to be made, as well as an analysis of 

some typical therapeutics that may allow to define standard treatments and that will be used as 

structures for the simulation method. There is going to be made an analysis of two standard 

treatments: one for hemodialysis and the other for peritoneal dialysis. Given this, one is going to 

define a cost structure for each standard treatment and the present cost of each item included will be 

analyzed. This will allow setting an appropriate cost for each treatment, which will be compared to the 

comprehensive price, to identify if it should be adjusted or not. 
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2 Literature Review 

 

2.1 Concept Definition 

 

Kidneys are some of the most important organs in the human body. They have a regulatory 

function, helping to rid the body of waste materials that are either ingested or produced by metabolism 

and to control the volume and composition of body fluids (Hall, 2010).  When kidneys start to have 

some difficulties filtering waste products from the blood, it means that there is a loss in kidney 

functions and this may lead to renal failure. Renal failure can be due to decreased blood supply to the 

kidneys, abnormalities within the kidneys or due to obstruction of the urinary collecting system (Hall, 

2010). With time, this can turn into a chronic disease and turn into end-stage renal disease. 

Due to all of the complications and restrictions associated to it as well as the amount of people 

worldwide that suffer from end-stage renal disease, it has been recognized as a public health problem. 

At the end of 2012 there were approximately 3.010.000 patients around the world that were being 

treated for end-stage renal disease and this value has had a 7% growth rate over the years, which is a 

value significantly higher than the world population growth rate (around 1.1%) (FMC, 2012). In Table 

1, it is possible to see the number of patients suffering from end-stage renal disease and of those 

patients, the ones that have performed each type of renal replacement therapy. 

 

Table 1 - Numbers for ESRD Patients and Renal Replacement Therapies worldwide and in Portugal, compared to 

the respective populations in 2012 (FMC, 2012); (Macário, 2013). 

 Worldwide 
% of the world 

population 
Portugal 

% of the Portuguese 

population 

End-stage Renal Disease 

Patients 

3,010,000 0.043% 11,711 0.111% 

Thereof Hemodialysis 2,106,000 0.030% 10,540 0.100% 

Thereof Peritoneal Dialysis 252,000 0.004% 742 0.007% 

Thereof Transplant 652,000 0.009% 429 0.004% 

Population 7.0 billion 100% 0.01051 billion 100% 

 

Table 1 also shows these numbers for Portugal, where, in 2012, around 0.11% of the population 

suffered from end-stage renal disease. This number has a great impact in the Portuguese healthcare 

management and economy. Given the number of patients that need to undergo dialysis treatments, it 

is possible to state that there is a high demand for these treatments and that he market is rigid. Also, 

there are high entrance barriers for new providers, as the fixed costs and set-up costs are high for new 

entrants. The fact that there are few big providers in this market – that are responsible for 77% of the 

treatments in Portugal - makes it even more difficult for new entrants to succeed, as big clinics can 

take advantage of the cost structure and decrease some of the costs (EY, 2012). 
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2.1.1 Chronic renal failure 

 

Chronic renal failure is caused by the progressive and irreversible loss of a large number of 

functioning nephrons. Normally, severe clinical symptoms only occur when there is a decrease of at 

least 70 to 75 per cent in the number of functional nephrons (Hall, 2010). In fact, most of the people 

suffering from chronic kidney disease just realize their condition when it is in an advanced stage. 

There are studies that prove that 4 out of 5 people with chronic kidney disease do not know they have 

it (EY, 2012). This decrease in the number of functioning nephrons can be directly related to a number 

of risk factors. These factors can be divided into different groups, as can be seen in Table 2. 

 

Table 2 - Risk factors for Chronic Kidney Disease and Its Outcomes (Levey et al., 2003). 

Risk factors Definition Examples 

Susceptibility factors 
Increase susceptibility to kidney 

damage 

Older age, family history of chronic kidney 

disease, reduction in kidney mass, low 

birthweight, low income or education 

Initiation factors Directly initiate kidney damage 

Diabetes, high blood pressure, autoimmune 

diseases, systemic infections, urinary tract 

infections, urinary stones, lower urinary tract 

obstruction, drug toxicity 

Progression factors 

Cause worsening kidney 

damage and faster decline in 

kidney function after initiation of 

kidney damage 

Higher level of proteinuria, higher blood 

pressure, poor glycemic control in diabetes, 

smoking 

End-stage factors 
Increase morbidity and mortality 

in kidney failure 

Lower dialysis dose (Kt/V), temporary vascular 

access, anemia, low serum albumin level, late 

referral 

 

The main goal is to focus primarily on the identification of susceptibility factors and initiation 

factors in order to detect if someone has a risk of developing chronic kidney disease. The identification 

of the progression factors has also a great importance as it helps to detect people at high risk for 

worsening kidney damage and subsequent loss of kidney function (Levey et al., 2003). 

In developed countries, chronic kidney disease is usually associated with old age, diabetes, 

hypertension, obesity and cardiovascular disease (Levey & Coresh, 2011). As it normally appears late 

in life and has a slow progression, a lot of people suffering from it die of other complications before 

developing kidney failure, being cardiovascular disease the leading cause of mortality in chronic 

kidney disease (James et al., 2010). This happens because cardiovascular disease events are more 

common than kidney failure in patients suffering from chronic kidney disease and also because 

chronic kidney disease is considered a risk factor for cardiovascular disease (and vice-versa) (Levey 

et al., 2003). 

  The disease can be divided into 5 stages. As there is an increased prevalence of complications of 

chronic kidney disease at lower levels of glomerular filtration rate (GFR), this rate is used to classify 

the severity of chronic kidney disease (Levey et al., 2003). However, the presence of albuminuria in 
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the urine is also a pathological condition that should be taken into consideration when analyzing 

chronic kidney disease stages (ISN, 2012). The different stages are described in Figure 1. 

 

 

 

Figure 1. Current Chronic Kidney Disease (CKD) nomenclature used by KDIGO (ISN, 2012) 

 

When a patient is at stage 5, it means that he suffers from end-stage renal disease. At this stage, 

he can no longer live without a form of renal function replacement therapy. While a renal 

transplantation is not possible or viable, patients have to undergo dialysis treatments. These 

treatments help to remove toxic waste products and restore the body fluid volume as well as 

composition towards normal. If the loss of kidney function is irreversible, it is necessary to perform 

dialysis chronically to ensure a healthy state (Hall, 2010). 

 

2.1.2 Renal replacement therapies 

 

Kidney transplantation is considered the optimal form of renal replacement therapy as it provides 

the best prognosis for survival and quality of life. However, due to the increasing number of end-stage 

renal disease patients and to the shortage of kidney donors, most of the patients suffering from this 

disease will need some form of dialysis treatment during their lives (Vonesh & Moran, 1998). There 

are two major types of dialysis treatments: hemodialysis and peritoneal dialysis. The main principle of 

these treatments is to use an artificial kidney that will help to remove toxic waste products and to 

restore the normal levels of body fluid volume and composition. 

Hemodialysis is the dominant treatment in most of the countries. In this treatment, the blood is 

continuously extracted from the body and pumped to the dialyzer. The dialyzer is divided in two parts, 

separated by an artificial porous membrane. One of the segments of the dialyzer is for the blood that 

comes from the patients’ body and the other for a washing fluid called dialysate. The residual products 
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and toxic substances are filtered by the membrane separating both parts. This helps in the release of 

toxic elements as a purified blood is returned to the body (Merck, 2009b). The duration of a 

hemodialysis session is dependent on the patient but it normally takes 4 hours. In most of the cases, 

patients have to do a hemodialysis session three times a week (Merck, 2009b). 

In peritoneal dialysis, the peritoneum is used as a permeable filter. Due to its wide surface and to 

the amount of blood vessels that irrigate the peritoneum, substances can be easily filtered through it. 

The washing liquid is introduced in the abdomen with the help of a catheter and is kept there for the 

amount of time needed for the residual materials that come from the bloodstream to be filtered by the 

peritoneum (Merck, 2009a). There are different techniques used in peritoneal dialysis but they all use 

the same principle. 

People who undergo this type of treatment do it at home. This is the biggest advantage of 

peritoneal dialysis in comparison with hemodialysis, as it can be performed at home during the night, 

while patients are sleeping. Therefore, they don’t have to spend many hours in clinics during the day 

(Merck, 2009a). 

Figure 2 shows the main differences and techniques regarding each type of dialysis treatment. 

 

 

Figure 2.  Major differences between hemodialysis and peritoneal dialysis (Merck, 2009). 

 

There are two major types of peritoneal dialysis. Even though their goal is the same, in the 

continuous ambulatory peritoneal dialysis (CAPD) method the patient has a bag of dialysis solution 

permanently connected to his abdomen. After 4 to 6 hours of dwell time, the solution is full of waste 

and ready to be changed. The dialysate solution is switched between three to five times during a day 

(CEGEA, 2007). On the other hand, automated peritoneal dialysis (also known as continuous cycler-

assisted peritoneal dialysis - CCPD) requires the use of a machine, the cycler, which delivers and 

drains the cleansing fluid by itself. This can be done while the patient is sleeping (which is its main 

advantage) or during the day (NKF, 2015). As automated peritoneal dialysis is less time consuming for 

caregivers to administer, it has become more popular throughout the years and the tendency to 

increase the use of home dialysis methods will most likely result in a higher number of patients 
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choosing this kind of treatment over the other methods. Studies have shown that there are no 

differences in blood pressure, sodium removal or volume controls in patients using either methods, so 

the biggest dissimilarity is the way each peritoneal dialysis method is performed and the convenience 

it may bring to patients (Davison et al., 2009). 

 

2.1.3 Hemodialysis vs. Peritoneal Dialysis 

 

Regarding these two types of dialysis treatments, studies have been made in order to identify 

which is the most effective and less expensive. Trends in available data indicate that the relative risk 

of death with hemodialysis compared to peritoneal dialysis varies and is dependent on the amount of 

time spent on dialysis and on the presence of various risk factors. The major difference is related to 

the presence of diabetes. Studies have shown that when it comes to diabetic patients, the ones that 

are treated with peritoneal dialysis have a higher risk of death (Vonesh & Moran, 1998). 

However, recent studies indicate that hemodialysis and peritoneal dialysis patients have similar 

life expectancies. In fact, it is stated that there may be a reduction in the adjusted relative risk of death 

of peritoneal dialysis patients in comparison to those that begin their treatments in hemodialysis 

(Mehrotra et al., 2011). 

When it comes to the difference of costs between hemodialysis and peritoneal dialysis, the 

results may vary significantly across countries. However, in most of the cases, peritoneal dialysis is 

more affordable as it is mainly performed at home and there is no need for infrastructures and staff 

available in the sessions (Karopadi et al., 2013). Therefore, taking into consideration the different 

expenditures in both treatments, hemodialysis has more expenses and associated costs. 

Considering the patients’ quality of life, psychological indicators are in favor of peritoneal dialysis 

patients. In fact, these patients have more autonomy and a more flexible schedule to do their daily 

activities and this increases the quality of their personal, social and professional lives (Theofilou, 

2011). Therefore, hemodialysis patients normally suffer from a bigger amount of physical and 

psychological symptoms in comparison to those on peritoneal dialysis. 

Regarding patients on both treatments, the expected cost per life year and the cost per quality-

adjusted life year are more favorable for the ones on peritoneal dialysis (Sennfält et al., 2002). Even 

though a lot of factors seem to be in favor of peritoneal dialysis, the majority of countries worldwide 

still use hemodialysis as the main end-stage renal disease treatment. A study made by the United 

States Renal Data System (USRDS, 2013) that has data from 42 countries - mainly developed 

countries – shows that in over 76 percent of the reporting countries at least 80 percent of the patients 

undergo hemodialysis treatments. 

However, in some countries like Mexico and in Hong Kong peritoneal dialysis is used in 59 

percent and 78 percent of the cases, respectively. Especially in Mexico, the high rate is explained by a 

high local production of peritoneal dialysis’ solutions, which makes this treatment a more cost-effective 

option (EY, 2012). 

Figure 3 shows the percentage of patients undergoing each kind of treatment in the 42 regions 

considered in the USRDS report. 
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Figure 3. Percentage distribution of prevalent dialysis patients by modality  (USRDS, 2013). 

 

In Portugal, in-center hemodialysis is the main treatment performed and the Portuguese health 

system way of financing dialysis treatments has evolved based on this technique. However, this work 

will be developed taking into consideration both types of treatments and the amount of costs they 

represent. 

 

2.2 Standard Treatment Studies 

 

2.2.1 Hemodialysis 

 

The assistance of end-stage renal disease patients can be very complex due to the illness itself 

but also to the amount of other complications associated to it. Hence, it is of a major importance to 

have a good geographical distribution of treatment providers in a country’s territory. In Portugal, there 

are around 121 units registered at the National Health Regulator Entity (ACSS, 2013). Among these, 

around 86 are PPDU but there are only 21 different competitors (EY, 2012). 

In order to provide dialysis treatments, a clinic has to have the appropriate medical equipment as 

well as specific substances and medicines. In Portugal, the best practices for a dialysis clinic and the 

treatments provided are described in a guide, which is written by the Portuguese Medical Association 

and is used as a guidance tool for the clinics. It has a number of norms and regulations in order for the 

clinics to have the minimum conditions to be able to be open and to provide the best treatments (OM, 

2011). 

The main technical devices that constitute the machine are the dialyzer and the monitor and the 

treatment depends on the dialysate. According to the Best Practices Guidelines (OM, 2011), there are 

minimum requirements. In terms of equipment, a hemodialysis unit needs to have at least the 

technical equipment described in Table 1, in the column referent to HD material (Annex 6.1). However, 

some of the materials mentioned in Table 1 from Annex 6.1 do vary depending on the number of 

patients treated at a given unit. Each patient is allocated to a station, so the number of stations that a 

unit has defines the number of patients treated in each clinic (CEGEA, 2007). 

A clinic has also minimum requirements when it comes to non-technical equipment so that it can 

be able to receive patients and provide a basic treatment. Table 2 (Annex 6.2) contains the description 
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of this equipment in the column referent to HD material (which comprises all the material mentioned). 

Because of their health condition, chronic kidney disease patients may face some complications and 

health risks. Therefore, it is important to control their levels of diabetes, blood pressure and iron 

deficiency (which can lead to anemia), correct changes that occur in calcium and phosphorus 

metabolism (Bastos et al., 2004). In order to control and prevent from adverse situations, dialysis 

patients have to take a variety of pills, due to the disease and as part of the treatment. A list of the 

drugs and substances needed to keep their levels stable is present in Table 3 from Annex 6.3. 

 

2.2.2 Peritoneal Dialysis 

 

When it comes to Peritoneal Dialysis, the patients have to be well trained in order to be able to 

perform the treatment by themselves. Therefore, patient training is an essential component of a 

peritoneal dialysis program (Bernardini et al., 2006). Many studies emphasize the role of Peritoneal 

Dialysis trainers but there is a common misconception that anyone can train a home patient. However, 

preparing patients to perform home dialysis in safety and comfortably is a frightening task (Bernardini 

et al., 2006). It is important to prevent Peritoneal Dialysis related infections (such as exit-site 

infections, tunnel infections and peritonitis) in order for a Peritoneal Dialysis program to succeed 

(Piraino et al., 2011). 

Peritoneal dialysis can be performed manually or automatically. This means that the dialysate 

solution can be changed either way, in one case with the help of an automatic device named cycler 

and the other manually (OM, 2011). According to the Best Practices Guidelines (2011), the basic 

conditions for a peritoneal dialysis unit to be able to assist a patient are, as expected, somewhat 

different from the ones needed for hemodialysis. Therefore, in terms of equipment, a unit needs to 

have at least the technical equipment described in Table 1 from Annex 6.1, in the column referent to 

PD material. 

A clinic has also minimum requirements when it comes to non-technical equipment so that it can 

be able to receive patients and provide a basic treatment, as happened in the case of a hemodialysis 

treatment. This equipment is described in Table 2, in the column referent to PD material (Annex 6.2). 

In the case of non-technical equipment there aren’t as many differences in comparison to a dialysis 

unit as there were in the case of technical equipment. 

When it comes to units that perform both treatments, all the equipment referred in both Tables 1 

and 2 (from Annexes 6.1 and 6.2) have to be present (OM, 2011). As mentioned in chapter 2.2, 

chronic kidney disease patients may face some complications and health risks. Therefore, the list of 

drugs and substances present in Table 3 from Annex 6.3 is also applicable for patients undergoing 

peritoneal dialysis treatments. 

 

2.3 Cost-of-illness studies 

 

End-Stage Renal Disease is a disease that has a huge amount of costs associated to it and thus 

it means a high resource demand to every health care system in the world (Just et al., 2008). 
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Consequently, the study of the disease and the economic burden related to it is very important as it 

can help to develop measures for cost containment without compromising the health condition of the 

patients. Estimating the quantity of resources (in monetary terms) used in the treatment of a disease is 

one of the points that cost-of-illness studies take into consideration. Therefore, they represent a useful 

step in the development of knowledge about the economic burden of a chronic disease (Suhrcke et 

al., 2006). 

Dialysis is an expensive treatment. Furthermore, its growing demand implies an even larger 

financial impact. In comparison with the percentage of a country’s population undergoing this 

treatment, it is likely that the amount of costs a country’s government has with the disease is much 

bigger. In Portugal, the dialysis expenditure as a percentage of the country’s public health expenses 

was 2.5% in 2010. In Spain, Germany and Italy, the values were 2.5% for the first and 2% for the last 

two (EY, 2012). 

Characteristics such as sex, employment status, lifestyle, marital status and comorbid diseases 

might influence the cost-effectiveness of a treatment as well. In the case of End-Stage Renal Disease, 

the older the patient and the more comorbid diseases it suffers from, the higher the cost and the more 

complications the treatment will have. Several studies suggest that peritoneal dialysis treatments have 

a lower cost than hemodialysis treatments. For healthcare authorities and public providers this can be 

a potential way of saving costs. Nevertheless, PPDU are driven by the microeconomics of their 

centers and need to find a way to repay the high investment made in hemodialysis’ equipment, 

infrastructures and personnel. Hence, PPDU want their dialysis stations to be used maximally in order 

to refund their investments. Therefore, they have an interest to provide as much hemodialysis 

treatments as they can (De Vecchi et al., 1999). 

For example, in the USA, in 2007, the annual per-person costs for Peritoneal Dialysis patients 

were almost $20 000 lower than the costs for Hemodialysis patients. Given this difference and 

considering the potential for cost savings, the Centers for Medicare & Medicaid Services (a federal 

agency within the US Department of Health and Human Services) have continuously provided 

financial incentives to promote a greater use of peritoneal dialysis. This is especially done in 

subgroups in which the patients treated with peritoneal dialysis have similar or lower risk of death in 

comparison to hemodialysis (for example, nondiabetic and younger diabetic patients with no additional 

comorbidity) (Mehtotra et al., 2011). 

In the UK, studies do confirm that costs with peritoneal dialysis are lower than costs with 

hemodialysis treatments as can be shown in Figure 4. 
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Figure 4. Average annual costs (with ranges) to treat one typical patient for the analyzed dialysis modalities 

(Baboolal et al., 2007). 

 

In the first year, home-based modalities such as peritoneal dialysis demand a greater resource 

provision due to the need to spend money in patient education, training at the patient’s home or in a 

dialysis training centre, and the performance of more frequent laboratory tests and outpatient visits. 

However, after this adaptation period, costs decrease and home-based modalities expenditures turn 

out to be below the ones got for hemodialysis. In 2007, the mean annual costs per patient of providing 

APD or CAPD were, respectively, approximately 38% and 56% less than the costs of providing 

Hemodialysis. Costs with and without overhead vary because units differed in the way they have 

determined their overhead costs, which include the costs associated with running a unit (Baboolal et 

al., 2007). 

A study made in a Spanish Unit, also suggests that Peritoneal Dialysis is a less expensive renal 

replacement therapy modality that in-center Hemodialysis as the latter requires more personnel and 

physical space (with the corresponding indirect costs), as well as a higher drug expenditure as a 

consequence of a higher in-center consumption of dialysis solutions, IV fluids and low-molecular 

weight heparin. However, it is assumed that an optimization of the organization of a Hemodialysis 

Units could reduce the difference in the cost between the two types of treatments (Rodriguez-

Carmona et al., 1996). 

A different review that used data from national registries and unpublished data from local hospital 

records or private healthcare providers in 12 countries – a list that includes Belgium, Canada, France, 

Germany, Italy, Japan, The Netherlands, Spain, Sweden, Switzerland, United Kingdom and United 

States of America – also suggests that peritoneal dialysis is more efficient and least costly than 

hemodialysis (De Vecchi et al., 1999). 

In Brazil, the financing of dialysis treatments covers more than 85% of the cases (Abreu et al., 

2013). Therefore, its costs have a big importance and have been widely studied throughout the years. 

A study conducted in 2013 at selected dialysis centers in São Paulo showed that the overall average 

costs per patient were $28 570 for Hemodialysis and $27 158 for Peritoneal Dialysis. This study 

compared individuals with comparable socio-demographic characteristics, therefore confirming what 

other researchers concluded through studies conducted in other countries (Abreu et al., 2013). 

However, it is widely understandable that the more expensive in-center treatments should not be 

HD- Hemodialysis 

APD – Automated Peritoneal 

Dialysis 

CAPD – Continuous 

Ambulatory Peritoneal Dialysis 
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disregarded and must be available anyway, not only for back-up support of the home programs but 

also for the treatment of patients that cannot be treated at home (Bulgin, 1981). 

 

2.4 Life expectancy of dialysis patients 

 

As there is a huge number of people worldwide suffering from end-stage renal disease, it is of an 

extreme importance to try to fight any increase in the number of new cases. Figure 5 shows the 

incidence of new cases of the disease in different countries in 2011, evidencing the amount of people 

that started suffering with the disease in only one year. 

 

 

Figure 5. Incidence of End-Stage Renal Disease in 2011 (USRDS, 2013). 

 

In what concerns the incidence of End-Stage Renal Disease, Portugal is the European Union 

country with the highest incidence rate. On the other hand, Finland is the EU country with the lowest 

incidence rate (around 83 new cases per million population) (USRDS, 2013). 

There is a difference between the incidence and the prevalence of the disease. While the 

incidence is referred to new cases that appear over a given period, the prevalence is the proportion of 

the population with the disease at a given moment, considering new cases and the ones that already 

existed. However, the reason that can lead to a variation of the rates from country to country may be a 

higher presence of several risk factors that can generate the disease, making a given country more 

susceptible to it. For example, obesity, a condition that can lead to diabetes and hypertension, has a 

higher impact on the society in developed countries, thus making them more vulnerable to higher rates 

of incidence. Therefore, one of the explanations for the high rate of incidence in Portugal could be a 

higher prevalence of end-stage renal disease risk factors, although this is not proved. A number of 

unquantified factors such as an abnormal influx of emigrants from a variety of sociocultural contexts 

(especially from Portuguese-speaking countries), the patients’ precarious socio-economic conditions 

and a low knowledge of the disease have helped to increase the incidence rate and, consequently, the 

prevalence rate (EY, 2012). 

By analysing Figure 6, it is possible to conclude that in fact, the ESRD prevalence rate for 

Portugal is also high. In contrast, it is good to notice the rates regarding Thailand. It has a higher 

incidence rate when compared to Portugal but a much lower prevalence rate. This can be because 
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Thailand is a developing country and has a low percentage of the population undergoing renal 

replacement therapies. 

 

 

Figure 6. Prevalence of End-Stage Renal Disease in 2011 (USRDS, 2013) 

 

The importance of the disease as an emerging clinical problem all over the world is explained by 

the number of people that develop the disease at some stage of their lives. Hence, it is important to try 

to fight against it by using prevention as a tool. However, when patients develop the disease it is 

important to increase their life expectancy and survival and decrease the expected years of life lost, 

having in consideration a better quality of life as well.  

Life expectancy at different ages is used as an indicator of health, helping to assess health status 

by reflecting the impact of disease burden in the population (Turin et al., 2012). When it comes to 

chronic kidney disease, normally the life expectancy is higher for women when compared to men. But 

this value may depend on the glomerular filtration rate (GFR). Table 3 shows the result of a study 

made by Turin et al. (2012) in which they have determined the life expectancy for patients with 

different levels of kidney function. 

 

Table 3 - ESRD patients' life expectancy by age, gender and level of GFR (in years) (Turin et al., 2012) 
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It is easily understandable that the elder the patient, the lower the life expectancy. The same 

applies for the level of kidney function: the lower it is, the lower the life expectancy is. In the United 

States, for example, the mean age of people starting dialysis is around 65 years, which is also the 

case in Portugal. If there is the need for a renal replacement therapy, it means that the glomerular 

filtration rate is less than 15. So, the life expectancy will be lower than the one shown in Table 3. 

According to Stokes (2010) the mean survival for people in America who start a dialysis treatment is 3 

years. Therefore, when a patient is starting a treatment in a clinic, the staff can have an idea on what 

its duration will be. This has a great importance when a clinic wants to assess the future costs it will 

have, based on the number of patients and their ages and kind of treatment. However, besides age 

and GFR, there are other factors that should be considered and can justify a lower life expectancy. 

These include several comorbidities, such as diabetes, hypertension, chronic pulmonary disease and 

connective tissue disease, and the functional status (Hemmelgarn et al., 2003). 

 

2.5 Financing of Dialysis Treatments 

 

The comprehensive price was first introduced in Portugal in 2008 and is a global price per week 

and per patient. It includes all the costs directly related to hemodialysis sessions as well as medical 

monitoring and exams, medical analysis and drugs needed for the chronic kidney diseases treatment 

(2.ª série — N.º 35  Diário da República, 2008). Therefore, it covers all the costs that clinics and 

hospitals have with equipment and drugs and the costs with space, electricity, water and staff. Hence, 

clinics have their costs covered. 

However, over the past years and especially because of the new austerity measures, the 

comprehensive price has suffered changes and faced some cuts. Nowadays its value is 450.68€ 

without vascular accesses and 470.09€ with vascular accesses, per week and per patient (2.ª série — 

N.º 161 Diário da República, 2011). Nevertheless, when it was first introduced just a few years ago - in 

2008 -, this value was 547.94€. Financing methods vary from country to country but in most 

industrialized countries, dialysis is financed primarily through national or provincial health care 

systems (Hirth et al., 2008). 

In the United States of America, 79% of End Stage Renal Disease patients are treated at private, 

for profit-organizations, which account for 76% of the facilities where the treatments are provided. The 

government-management Medicare plan normally covers only the elderly and people with other 

qualifying disabilities but when it comes to kidney failure, all patients are also covered by this program 

and have all their medical services paid along with some outpatient drugs (Hirth, 2007). However, the 

enrollees that suffer from end-stage renal disease have per capita costs over seven times greater than 

the average Medicare beneficiary, which means that Medicare faces high financial costs with these 

patients. Therefore, patients that benefit from private insurance, which is normally supplied as part of 

the benefits offered by firms, have their treatments paid by the private entities. As private insurance 

generally pays more than Medicare, dialysis facilities benefit from attracting a higher percentage of 

privately insured patients (Hirth, 2007). 
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The Medicare payments are made based on a predetermined and fixed amount, which is called 

Prospective Payment System (PPS). This payment is derived based on the classification system of 

the service and is also different depending on the type of facilities where the treatments are performed 

(CMS.gov, 2013). In the case of End-stage Renal Disease, since 2011 the PPS provides a case-mix 

adjusted single payment to facilities for the dialysis services that can either be performed in the facility 

or in the beneficiary’s home. This payment is made for up to 3 treatments a week, unless there is 

medical justification for additional treatments (CMS.gov, 2014). The End-Stage Renal Disease 

Prospective Payment System base rate is currently $239.43 per month (CMMS, 2015). 

In the UK, there were 56 940 adult patients receiving renal replacement therapies on the 31
st
 of 

December of 2013, which meant an increase of 4% in comparison to 2012 (Bao et al., 2014). 

Therefore, it has a big importance for the UK National Health Service (NHS). Nowadays, NHS funds 

are provided through a “Payment by Results” system that aims to provide a transparent, rules-based 

framework for paying trusts. The system is designed to provide fair and consistent payments for 

hospital funding and to encourage efficiency, distancing from a reliance on historic budgets (Sharif & 

Baboolal, 2010). Therefore, this is the payment system through which commissioners pay healthcare 

providers for each patient see or treated, according to the patient’s needs and medical condition, and 

its goal is to encourage providers to improve their performance and accountability (NHS, 2013). The 

basis of payment in the case of Hemodialysis treatments is per session and for peritoneal dialysis is 

per day. The amount of money paid depends on some conditions such as age, the presence of a 

hemodialysis catheter or an arteriovenous fistula. For example, for a hospital hemodialysis 

treatment/filtration with access via hemodialysis catheter for a patient who is 19 years old or over, the 

best practice tariff that the provider can receive is £119 per session (NHS, 2014). 

In Latin America, reimbursement for dialysis varies extensively, depending on the country. Most 

countries offer a mixed system for dialysis reimbursement, with different shares attributed to private 

and public systems. In Argentina, access to renal replacement therapies is universal, with the majority 

of dialysis centers being private, and the reimbursement for dialysis was US$903/month in 2009. In 

Chile, as hemodialysis is the main treatment, the public health system is responsible for covering 

66.4% of the population, mainly for hemodialysis. In Brazil, 90% of the dialysis patients are covered by 

the public health system in contrast to what happens in Colombia, where dialysis treatments are 

offered to most patients that suffer from chronic kidney disease mainly through insurance systems 

(Pecoits-Filho et al., 2009). 

From the previous paragraphs, there is evidence of different dialysis’ reimbursement policies in 

several countries. Table 4 compares different levels of reimbursements according to the type of 

treatment and with each country’s GDP. The crude reimbursement data is normalized in order to 

correct for living standard (Vanholder et al., 2012). On the majority of the countries, Table 4 shows 

higher reimbursement in hospital hemodialysis treatments relatively to other types of treatments. 

Additionally, peritoneal dialysis treatments receive less funding than hemodialysis treatments 

(Vanholder et al., 2012). After analyzing Table 4, it is possible to see that, among the countries 

considered in this study, The Netherlands is the country that spends the highest amount of money with 

hemodialysis treatments, followed by Belgium. The United States and Ontario in Canada are the 
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places in which the reimbursement per week for hemodialysis services is smaller. Regarding 

peritoneal dialysis, Germany is the country in which the reimbursement per week for the services is 

the highest, followed by The Netherlands, Belgium and France. 

 

Table 4 - Reimbursement per week for dialysis services normalized for national per capita GDP and multiplied by 

1000 (Vanholder et al., 2012). 

 Belgium Germany 
The 

Netherlands 

United 

Kingdom 
France 

United 

States 

Ontario, 

Canada 

Self-care 

Hemodialysis 
27.65 17.97 39.27 20.71 26.87 14.65 12.90 

Home 

Hemodialysis 
27.65 17.97 29.33/44.85 20.71 24.12 14.65 9.89 

CAPD 26.07 28.67 26.51 13.98 21.22 14.65 16.34 

APD 26.07 28.67 26.51 17.04 27.34 14.65 18.84 

Hospital 

Hemodialysis 
42.55 

17.97-

30.11 
39.27 20.71 40.31 14.65 19.14 
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3 Methodology 

 

3.1 Several instances of Standard Clinic  

 

The standard clinic is an example of a standard treatment, which results from a survey conducted 

in several PPDU – the ones that are more important and represent the biggest percentage of 

providers - and the consideration of a SOHDU environment. 

A standard clinic results from a health facility where it is possible to undergo a specific type of 

treatment (in this case, dialysis treatments). A dialysis unit is a place where patients suffering from 

chronic kidney disease can be submitted to dialysis treatments and to a regular clinical evaluation (1.ª 

série — N.º 231 Diário da República, 2013). Therefore, a standard clinic consists of a set of protocols 

regarding drugs, equipment and consumables, as well as other specificities that are common to any 

dialysis provider. The norms related to organizational, operational, human resources and technical 

requirements are present in the DR (1.ª série — N.º 231 Diário da República, 2013) and in the Chronic 

Dialysis Best Practices Manual (OM, 2011). Hence, the standard clinics considered in the 

development of this document result from information gathered from several dialysis units – either 

private or public -, which took these norms into consideration when building their facilities and 

providing the treatments to their patients. 

In order to define a standard clinic and to account the costs that it faces, one has used the study 

developed by Ernst & Young (EY, 2012) and sponsored by ANADIAL, which took into consideration 

the most representative PPDU in Portugal that treat 77% of all hemodialysis patients. The major 

groups that provide these treatments in Portugal are Fresenius, Diaverum, Centrodial, Euromedics 

and Pluribus. After having access to the costs of all clinics, an average cost was calculated taking into 

consideration the number of patients, number of treatments and days that the clinics were open. 

 The methodology developed includes also the characteristics associated with SOHDU. 

Therefore, in order to establish those characteristics, the model integrates the principles of the study 

conducted by Deloitte (2008) in partnership with ACSS, which assessed the costs incurred at Hospital 

de São João (HSJ) and Hospitais da Universidade de Coimbra (HUC). 

When it comes to the public sector, the treatment is performed in hospitals. So, even though the 

treatment is performed in the same way, costs can vary. Although the consumables and the material 

used are, in general, the same, drugs, laboratory tests and medical exams needed are, in the majority 

of the cases, different from those used in PPDU. This difference is justified by the reason why patients 

are in the hospital to do the hemodialysis treatment. SOHDU are responsible for the treatment of their 

regular patients – who undertake hemodialysis treatments three times a week – but also for the 

treatment of people that suffer from chronic kidney disease and that are hospitalized due to other 

comorbidities or reason. Therefore, the type and amount of drugs needed can vary a lot from patient 

to patient. 

Apart from the treatment protocol, the costs that each facility incurs - independently from being a 

PPDU or a SOHDU - are mainly operational costs (especially related with human resources, 

equipment and consumables) and structural costs. 
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In 2013, in Portugal, the incidence rate of patients undergoing peritoneal dialysis was 8.6% and 

the prevalence rate was 6.25%. Only 732 patients among the total number of people suffering from 

end-stage renal disease were treated using peritoneal dialysis (SPN, 2014). As the number of patients 

undergoing peritoneal dialysis treatments is still low in comparison with the entire population that 

suffers from the disease, SOHDU are responsible for peritoneal dialysis treatments. Therefore, in this 

case the standard clinic model was defined using the principles of the study conducted by Deloitte 

(2008) in partnership with ACSS that assessed the costs incurred at HSJ and HUC. 

 

3.1.1 Model parameters definition 

 

In order to develop the application of the model in Chapter 4, one needs to define 4 important 

parameters: the number of treatments per patient per week, the number of patients in a standard unit, 

the number of days in a patient year and the average period that a patient spends on treatment. 

To compute the number of treatments per patient per week, one uses use the following formula, 

which gives the weighted average number of sessions (WANS): 

 

(1) 𝑊𝐴𝑁𝑆 = 𝑃𝑃% × 𝑁𝑠𝑃 + 𝑃𝐻% × 𝑁𝑠𝐻 

 

𝑃𝑃%: 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑖𝑛 𝑃𝑃𝐷𝑈𝑠 

𝑁𝑠𝑝: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑒𝑠𝑠𝑖𝑜𝑛𝑠 𝑝𝑒𝑟 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘 𝑖𝑛 𝑃𝑃𝐷𝑈𝑠 

𝑃𝐻%: 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑖𝑛 𝑆𝑂𝐻𝐷𝑈𝑠 

𝑁𝑠𝐻: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑒𝑠𝑠𝑖𝑜𝑛𝑠 𝑝𝑒𝑟 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘 𝑖𝑛 𝑆𝑂𝐻𝐷𝑈s 

 

 In order to compute the average number of sessions per patient per week in SOHDU (NsH), one 

had to analyse the data from the two units considered: HSJ and HUC and apply the following formula: 

 

(2) 𝐴𝑁𝑆𝑆𝑂𝐻𝐷𝑈 =
𝑁𝑠1∗𝑁𝑝1+𝑁𝑠2∗𝑁𝑝2

𝑁𝑝1+𝑁𝑝2
 

 

𝑁𝑠1: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑒𝑠𝑠𝑖𝑜𝑛𝑠 𝑝𝑒𝑟 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘 𝑖𝑛 𝑆𝑂𝐻𝐷𝑈 1 

𝑁𝑝1: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑖𝑛 𝑆𝑂𝐻𝐷𝑈 1 

𝑁𝑠1: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑒𝑠𝑠𝑖𝑜𝑛𝑠 𝑝𝑒𝑟 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘 𝑖𝑛 𝑆𝑂𝐻𝐷𝑈 2 

𝑁𝑝2: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑖𝑛 𝑆𝑂𝐻𝐷𝑈 2 

 

The number of patient-days can be defined as the total number of days between the admission 

and discharge dates for each patient. Therefore, it is a measure of the average length of stay of a 

patient at a unit during a year (USC, 2002). In order to compute the number of patient-days, Abreu et 

al. (2013) defined it using the following formula: 

 

(3) 𝑃𝐷 = 𝑃𝑎𝑡𝑦𝑒𝑎𝑟𝑠 ×
𝑁𝑑𝑎𝑦𝑠𝑦

𝑁𝑝
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𝑃𝑎𝑡𝑦𝑒𝑎𝑟𝑠: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 − 𝑦𝑒𝑎𝑟𝑠 

𝑁𝑑𝑎𝑦𝑠𝑦: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 

𝑁𝑝: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 

 

As one has access to different studies, it will be needed to compute the weighted average for the 

number of patient-days at the SCH and the SCPD. Formula 4 will be used in order to do so: 

 

(4) 𝑃𝐷𝑆𝐶 = ∑ %𝑤𝑖
𝑖
1 × 𝑃𝐷𝑖 

(5) 𝑤𝑖 =
𝑁𝑝𝑖

𝑇𝑃
 

 

𝑃𝐷𝑖 : 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑑𝑎𝑦𝑠 𝑎𝑡 𝑢𝑛𝑖𝑡 𝑖 

𝑁𝑝𝑖: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑎𝑡 𝑢𝑛𝑖𝑡 𝑖 

𝑇𝑃: 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑖𝑛 𝑎𝑙𝑙 𝑢𝑛𝑖𝑡𝑠 

 

The average period of time that a patient spends on treatment needs to be calculated as well, as 

it will define the average length of time patients spend at the SCH and SCPD before being out of the 

treatment. To compute the average period of a dialysis treatment, there is the need to know the data 

related to the number of patients that were undergoing the treatment in the beginning and in the end of 

each year. It is also needed to take into consideration that the difference between the values given in 

the beginning of the year and the ones got at the end of the year is not directly related to the amount 

of patients that died and, therefore, to the mortality rate. There are four reasons that may lead to the 

end of a dialysis treatment: it can be either due to death, which is the most common reason, to kidney 

transplantation, to a change in the type of treatment (either from hemodialysis to peritoneal dialysis or 

vice-versa), to abandonment of the treatment or due to recovery (Macário, 2013). 

The formula used to compute the average period of a dialysis treatment is given by: 

 

(6) 𝐴𝑁𝑝 =
(𝑃𝑡(𝑏)+𝑃𝑡(𝑒)) 2⁄

𝑃𝑡(𝑜)
 

(7) 𝑃𝑡(𝑜) = 𝑃𝑡(𝑑) + 𝑃𝑡(𝑡) + 𝑡𝑃(𝑐𝑡) + 𝑃𝑡(𝑎) 

 

𝑃𝑡(𝑏): 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑏𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔 𝑜𝑓 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟 

𝑃𝑡(𝑒): 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑒𝑛𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟 

𝑃𝑡(𝑜): 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑡ℎ𝑎𝑡 𝑠𝑡𝑜𝑝𝑝𝑒𝑑 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑑𝑢𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟  

𝑃𝑡(𝑑): 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑡ℎ𝑎𝑡 𝑑𝑖𝑒𝑑 𝑑𝑢𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟   

𝑃𝑡(𝑡): 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑡ℎ𝑎𝑡 𝑤𝑒𝑟𝑒 𝑠𝑢𝑏𝑚𝑖𝑡𝑡𝑒𝑑 𝑡𝑜 𝑎 𝑟𝑒𝑛𝑎𝑙 𝑡𝑟𝑎𝑛𝑠𝑝𝑙𝑎𝑛𝑡 𝑑𝑢𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟 

𝑃𝑡(𝑐𝑡): 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑡ℎ𝑎𝑡 𝑐ℎ𝑎𝑛𝑔𝑒𝑑 𝑡ℎ𝑒 𝑡𝑦𝑝𝑒 𝑜𝑓 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑑𝑢𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟 

𝑃𝑡(𝑎): 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑡ℎ𝑎𝑡 𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑜𝑟 𝑎𝑏𝑎𝑛𝑑𝑜𝑛𝑒𝑑 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑑𝑢𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟 
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3.2 Standard Clinic Definition - Hemodialysis 

 

3.2.1 Cost Definition 

 

In order to define the standard clinic for the hemodialysis treatment, there are some 

recommendations given by the Best Practices Guidelines (OM, 2011) that should be taken into 

consideration, apart from considering facilities as private or state owned. Considering the cost 

structure of a hemodialysis unit, the next tables implement the cost structure used to split the costs in 

groups analyzed separately and that are comprised in the comprehensive price. 

The costs that a unit has with drugs represent a significant percentage of its total costs. 

Hemodialysis patients have to take a wide list of drugs (as was already shown in Table 3 from Annex 

6.3) while they are at the unit - during their hemodialysis session - or at home. First, the drug protocol 

was analysed in order to compute the cost per patient. The drugs were analysed in general terms, 

taking into consideration the list of drugs included in the comprehensive price that is present in Annex 

6.4, what they are used for and how many times patients need to take those drugs. With this 

information, it is possible to compute the annual costs present in column A (from Table 5) for all the 

patients and then consider the cost per patient per day (column B). Also, it is possible to assess the 

relevance in the total cost of each group of drugs (column C). Table 5 divides the drugs according to 

what they are taken for and the number of days of treatment needed. Information regarding the drugs 

included in the comprehensive price is taken from Deloitte (2008) and the price of each drug was 

provided by two private units that provide dialysis treatments and that did not authorize the revelation 

of the source. These costs were assessed according to the prices they pay to the suppliers. 

In some cases, the number of drugs taken is not well defined. Hence, in order to compute the 

annual consumption of drugs, one needs to consider the sample provided in Deloitte (2008) and to get 

the estimated value for the daily dosage, which will be used after to assess the current costs. The 

following formula helps to compute the proportion of drugs taken per day (daily dosage): 

 

(8) 𝐷𝐷 =
𝐶𝑜𝑛𝑠𝑦𝑠

𝐷𝑠
×

1

𝑁𝑝𝑠
 

 

𝐶𝑜𝑛𝑠𝑦𝑠: 𝐴𝑛𝑛𝑢𝑎𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 

𝐷𝑠: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 

𝑁𝑝𝑠: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑎 ℎ𝑒𝑚𝑜𝑑𝑖𝑎𝑙𝑦𝑠𝑖𝑠 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 

 

To calculate the consumption per type of drug per year in the SCH, one uses the information got 

from the previous formula and applies the following one: 

 

(9) 𝐶𝑜𝑛𝑠𝑦 = 𝐷𝐷 × 𝑃𝐷𝑦 × 𝑁𝑝 

 

𝑃𝐷𝑦: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑑𝑎𝑦𝑠 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑒𝑑 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 
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𝑁𝑝: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑎𝑡 𝑡ℎ𝑒 𝑢𝑛𝑖𝑡 

 

Table 5 shows the annual costs of the different classes of drugs. In order to compute these, it is 

necessary to assess the annual costs for each drug and then sum the values for the ones that belong 

to the same class. The computations needed are present in the following formula: 

 

(10) 𝐴𝐶𝑐𝑙𝑎𝑠𝑠 = ∑ 𝐶𝑑𝑟𝑢𝑔𝑦
𝑑
𝑖=1 = ∑ 𝐶𝑜𝑛𝑠𝑦𝑖

𝑑
𝑖=1 × 𝑈𝑝𝑖 

 

𝐶𝑑𝑟𝑢𝑔𝑦: 𝐴𝑛𝑛𝑢𝑎𝑙 𝐶𝑜𝑠𝑡𝑠 𝑓𝑜𝑟 𝑑𝑟𝑢𝑔𝑠 𝑏𝑒𝑙𝑜𝑛𝑔𝑖𝑛𝑔 𝑡𝑜 𝑎 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑐𝑙𝑎𝑠𝑠 

𝑑: 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑟𝑢𝑔𝑠 𝑡ℎ𝑎𝑡 𝑏𝑒𝑙𝑜𝑛𝑔 𝑡𝑜 𝑎 𝑔𝑖𝑣𝑒𝑛 𝑐𝑙𝑎𝑠𝑠 

𝐶𝑜𝑛𝑠𝑦𝑖: 𝐴𝑛𝑛𝑢𝑎𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑝𝑒𝑟 𝑑𝑟𝑢𝑔 

𝑈𝑝𝑖: 𝑈𝑛𝑖𝑡 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑑𝑟𝑢𝑔 

 

The total annual costs are then given by: 

(11) 𝑇𝐴𝐶 = ∑ 𝐴𝐶𝑐𝑙𝑎𝑠𝑠𝑖
𝑑
𝑖=1  

 

Where, in this case, i=[1,…5] goes from 1 being anemia to 5 being other drugs. Then, to assess 

the cost per patient per day (Cpd), it is necessary to use the subsequent formula: 

 

(12) 𝐶𝑝𝑑 =
𝑇𝐴𝐶

𝑃𝐷
×

1

𝑁𝑝
 

 

𝑃𝐷: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑑𝑎𝑦𝑠 

 

The percentage of the total cost will be then given by the annual cost of each class of drugs 

divided by the total annual costs with drugs: 

(13) %𝑇𝐶 =
𝐴𝐶𝑐𝑙𝑎𝑠𝑠

𝑇𝐴𝐶
 

 

Table 5 - Drugs 

Classes of Drugs 
Annual Costs 

(€) (A) 

Cost per patient 

per day (€) (B) 

Percentage of the 

total cost (C) 

Anemia [1]    

Renal osteodystrophy [2]    

Hypertension [3]    

Nutrition and vitamins [4]    

Other drugs [5]    

Total [6]    

 

To better understand each patient’s situation and provide an adequate treatment, physicians 

need to have access to data related to the patient’s health condition. In order to do so, there is the 
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need to ask for certain medical tests, which will serve as auxiliary diagnostic and therapeutic means 

(ADTM). There is a list of medical exams that are required for hemodialysis patients with a given 

periodicity and that are included in the comprehensive price, which is shown in Table 6 from Annex 

6.6 and was built considering the information available at Deloitte (2008). These auxiliary diagnostic 

and therapeutic means can have a different periodicity, depending on their final goal and need. The 

values for the cost of each auxiliary diagnostic and therapeutic mean were taken from DR (1.ª série — 

N.º 20 Diário da República, 2014) and will be used to complete Table 6. In this Table, the exams are 

divided in different areas according to their characteristics: cardiology, clinical pathology – 

biochemistry or microbiology - and imagiology. Table 6 from Annex 6.6 shows the individual costs for 

each auxiliary diagnostic and therapeutic mean, their total annual costs according to the periodicity 

they are asked for and the number of patients that need them, and the area to which they belong. The 

annual costs shown in column A (Table 6) will be assessed by summing the costs for the different 

auxiliary diagnostic and therapeutic means that are included in each area. Then, column B will be 

computed by dividing each cost for the total number of patients and days of treatment. 

 In some cases the periodicity may not be well defined, as some ADTM may be needed at a 

casual basis. When that is the case, one needs to consider the sample provided in Deloitte (2008) in 

order to assess the value for the annual periodicity, as well as the prices of the ADTM at the time the 

study was conducted, which are available at DR (1.ª série — N.º 16 Diário da República, 2007). The 

following formula allows the computation of the periodicity in those cases: 

(14) 𝑃𝑡 =
𝐴𝐶𝑠

𝑈𝑝𝑠
×

1

𝑁𝑝𝑡𝑠
 

 

𝐴𝐶𝑠: 𝐴𝑛𝑛𝑢𝑎𝑙 𝐶𝑜𝑠𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 

𝑈𝑝𝑠: 𝑈𝑛𝑖𝑡 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑒𝑎𝑐ℎ 𝐴𝐷𝑇𝑀 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 

𝑁𝑝𝑡𝑠: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑎 ℎ𝑒𝑚𝑜𝑑𝑖𝑎𝑙𝑦𝑠𝑖𝑠 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 

 

To fill Table 6, one needs to compute the annual costs of the different ADTM areas (ACarea). In 

order to do so, it is necessary to assess the annual costs for each ADTM and then sum the values for 

the ones that belong to the same area. The computations needed are present in the following formula: 

 

(15) 𝐴𝐶𝑎𝑟𝑒𝑎 = ∑ 𝐶𝐴𝐷𝑇𝑀𝑖 = ∑ 𝑃𝑡𝑖 × 𝑈𝑝𝑖 × 𝑁𝑝𝑖
𝑚
𝑖=1  

 

𝐶𝐴𝐷𝑇𝑀𝑖: 𝐴𝑛𝑛𝑢𝑎𝑙 𝐶𝑜𝑠𝑡𝑠 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝐴𝐷𝑇𝑀 𝑏𝑒𝑙𝑜𝑛𝑔𝑖𝑛𝑔 𝑡𝑜 𝑎 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑎𝑟𝑒𝑎 

𝑚: 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐴𝐷𝑇𝑀 𝑡ℎ𝑎𝑡 𝑏𝑒𝑙𝑜𝑛𝑔 𝑡𝑜 𝑎 𝑔𝑖𝑣𝑒𝑛 𝑎𝑟𝑒𝑎 

𝑃𝑡𝑖: 𝑒𝑎𝑐ℎ 𝐴𝐷𝑇𝑀 𝑃𝑒𝑟𝑖𝑜𝑑𝑖𝑐𝑖𝑡𝑦 

𝑈𝑝𝑖: 𝑈𝑛𝑖𝑡 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑒𝑎𝑐ℎ 𝐴𝐷𝑇𝑀 

𝑁𝑝𝑖: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑎𝑡 𝑡ℎ𝑒 𝑆𝐶𝐻 
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Table 6 - SCH: Auxiliary diagnostic and therapeutic means 

Auxiliary Diagnostic and 

Therapeutic Means Area 
Annual Costs (€) (A) 

Cost per patient per day (€) 

(B) 

Cardiology [1]   

Clinical Pathology – Biochemistry [2]   

Clinical Pathology – Microbiology [3]   

Imagiology [4]   

Total [5]   

 

With the purpose of providing the services defined in this scenario, the clinic needs to have 

different personnel working there. Table 7 shows the human resources needed to treat the patients, 

such as physicians, nurses and other staff, as well as the number of hours worked (column B) and 

their salaries per hour (column C) . The number of personnel working at a unit is established by the 

Portuguese legislation (1.ª série — N.º 231 Diário da República, 2013) and guided by the Best 

Practices Manual (OM, 2011). Therefore, the indicative number of professionals per clinic (column A) 

is defined by taking into consideration the approved values and the amount of patients treated at the 

SCH, which was collected from the survey made to different clinics and analysed in the EY (2012). 

For this set of professionals, the methodology defines a cost per unit of time and per patient, as 

can be seen in Table 7. The indicative number of professionals is defined by the ratios established in 

the legislation mentioned above. To compute the number of total hours of work per week for a type of 

professional (Nhours), one uses the following formula: 

(16) 𝑁ℎ𝑜𝑢𝑟𝑠 =
𝑁𝑝

𝐾
× ℎ 

 

𝑁𝑝: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑎𝑡 𝑡ℎ𝑒 𝑆𝐶𝐻 

𝐾: 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡ℎ𝑎𝑡 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑠 𝑡ℎ𝑒 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘𝑙𝑦 ℎ𝑜𝑢𝑟 𝑜𝑓 𝑤𝑜𝑟𝑘 

ℎ: 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡ℎ𝑎𝑡 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑠 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑒𝑒𝑘𝑙𝑦 ℎ𝑜𝑢𝑟𝑠 𝑜𝑓 𝑤𝑜𝑟𝑘 𝑡𝑎𝑘𝑖𝑛𝑔 𝑖𝑛𝑡𝑜 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝐾 

 

The cost per hour of each professional does not depend solely on his salary as there are other 

expenses that the company is charged for. Besides the monthly salary, one needs to consider also the 

one-twelfth for the Christmas and Holiday bonuses, the contributions for Social Security, the insurance 

against accidents at work, the food allowance and extra costs such as training expenses and medical 

assistance. Hence, to compute the costs per hour (Ch), one uses the given formula: 

(17) 𝐶ℎ =
(∑ 𝐺𝑆∗%𝑡𝑖∗4

𝑖=1
𝑁𝑚𝑏
𝑁𝑚

)+𝐹𝐴

𝑁𝑤𝑑
×

1

𝑁ℎ𝑑
 

𝐺𝑆: 𝐺𝑟𝑜𝑠𝑠 𝑠𝑎𝑙𝑎𝑟𝑦 

%𝑡𝑖: 𝑇𝑎𝑥 𝑎𝑝𝑝𝑙𝑖𝑒𝑑 

𝑁𝑚: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑛𝑡ℎ𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 

𝑁𝑚𝑏: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑛𝑡ℎ𝑠 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑖𝑛𝑔 𝑏𝑜𝑛𝑢𝑠𝑒𝑠 

𝑁𝑤𝑑: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑚𝑜𝑛𝑡ℎ 

𝑁ℎ𝑑: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 ℎ𝑜𝑢𝑟𝑠 𝑝𝑒𝑟 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝑙𝑒𝑔𝑖𝑠𝑙𝑎𝑡𝑖𝑜𝑛 
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Then, to compute the annual costs per professional (ACp), one uses the following formula: 

 

(18) 𝐴𝐶𝑝 = 𝑁ℎ𝑜𝑢𝑟𝑠 × 𝐶ℎ × 𝑤 × 𝑁𝑚 

 

𝑤: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑒𝑒𝑘𝑠 𝑖𝑛 𝑎 𝑚𝑜𝑛𝑡ℎ 

 

The indicative number of professionals for each profession is given by: 

(19) 𝑁𝑝𝑟𝑜𝑓 =
𝑁ℎ𝑜𝑢𝑟𝑠

𝑁ℎ𝑑
 

 

These formulas will allow estimating the costs that each type of professionals represent to the 

standard unit SCH, related to the salaries they receive and the number of hours they work. However, 

in some cases the information available at the Best Practices Manual (OM, 2011) doesn’t provide a 

ratio between the number of hours worked and the number of patients but gives specific data on the 

number of hours that a given professional works. In order to fill Table 7, it will be necessary to know 

the costs per hour of each professional, which will be assessed taking into consideration the current 

values that are applied. The costs per patient per year (column E) will then be computed using formula 

(12). 

 

Table 7 - SCH: Human Resources 

 

The consumables play an important role in a dialysis treatment. The following table (Table 8) is 

constituted by a list of the consumables that are normally used in this kind of treatments as well as 

their average consumption. In the standard protocol defined for a PPDU, the source did not 

discriminate the costs for each consumable, giving only aggregate values. However, in the SOHDU, 

Personnel 

Indicative 

number of 

professionals 

(A) 

Hours of 

Work per 

week (B) 

Costs/hour 

(€) (C) 

Annual 

Costs (€) (D) 

Costs per 

patient per 

day (€) (E) 

Clinical Director [1]      

Nephrologist [2]      

Physician [3]      

Head Nurse [4]      

Nurse [5]      

Auxiliary  [6]      

Administrative 

assistant [7] 

   
  

Social Service 

Technician [8] 

   
  

Nutritionist [9]      

Pharmacist [10]      

Total [11]      
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the structure is more deeply defined and it is even possible to estimate the consumption per type of 

consumable. Therefore, to compute the annual consumption one needs to evaluate the number of 

times each consumable is needed per year. The majority of the consumables present in Table 8 are 

used every dialysis session, but others have a different periodicity. Given this, considering the average 

number of sessions per patient per year, it is possible to compute the annual consumption of each 

consumable. The prices of each consumable were supplied by a PPDU that belongs to one of the 

biggest hemodialysis providers in Portugal but whose source will be kept confidential. After having 

access to their prices, it was possible to define the annual costs and, consequently, the cost per 

patient and per day. 

The annual consumption was computed taking into consideration the total number of patients, the 

average number of sessions per patient and the consumption per session of each consumable. The 

consumption per session was assessed through Deloitte (2008). To compute the annual consumption, 

one uses the following formula: 

(20)  𝐶𝑜𝑛𝑠𝑦 = 𝐶𝑜𝑛𝑠𝑠 × 𝑆𝑦 × 𝑁𝑝 

 

𝐶𝑜𝑛𝑠𝑠: 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑝𝑒𝑟 𝑠𝑒𝑠𝑠𝑖𝑜𝑛 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑐𝑜𝑛𝑠𝑢𝑚𝑎𝑏𝑙𝑒 

𝑆𝑦: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑒𝑚𝑜𝑑𝑖𝑎𝑙𝑦𝑠𝑖𝑠 𝑠𝑒𝑠𝑠𝑖𝑜𝑛𝑠 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 

𝑁𝑝: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑢𝑛𝑑𝑒𝑟𝑔𝑜𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑎𝑡 𝑡ℎ𝑒 𝑆𝐶𝐻 

 

Finally, to calculate the total costs, one uses the result for the annual consumption and the unit 

price of each consumable: 

(21) 𝐴𝐶𝑐𝑜𝑛𝑠𝑢𝑚𝑎𝑏𝑙𝑒 = 𝐶𝑜𝑛𝑠𝑦 × 𝑈𝑝 

 

𝐶𝑜𝑛𝑠𝑦: 𝐴𝑛𝑛𝑢𝑎𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑐𝑜𝑛𝑠𝑢𝑚𝑎𝑏𝑙𝑒 

𝑈𝑝𝑖: 𝑈𝑛𝑖𝑡 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑐𝑜𝑛𝑠𝑢𝑚𝑎𝑏𝑙𝑒 

 

Lastly, after knowing the annual costs and considering the number of patients that undergo the 

treatment at the SCH and the average number of days of treatment, it is possible to compute the cost 

per patient per day: 

 

(22) 𝐶𝑝𝑑 =
𝐴𝐶𝑐𝑜𝑛𝑠𝑢𝑚𝑎𝑏𝑙𝑒

𝑃𝐷
×

1

𝑁𝑝
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Table 8 - SCH: Consumables 

Consumables 
Type 

(A) 

Unit 

price (€) 

(B) 

Consumption 

per session 

(C) 

Annual 

consumption 

(D) 

Annual 

Costs (€) 

(E) 

Cost per 

patient 

per day 

(€) (F) 

Hemodialysis kit: 
 

     

Dialyzer [1] Unit      

Arteriovenous lines set [2] Set      

Unipunction lines set [3] Set      

Acid concentrate [4] Liter      

Bicarbonate [5] Cartridge      

Fistula needle [6] Unit      

Disinfectant [7] Bottle      

Machine filters [8] Unit      

Heparin [9] Bottle      

Low molecular weight heparin [10] Amp      

Saline solution (1000 cm3) [11] Bottle      

Remaining unspecified material: 
 

     

20 mL syringe - for continuous 

heparinization [12] 
Unit      

Gloves [13] Pair      

Capillary blood glucose test [14] Unit      

Kin on/off [15] Unit      

Disinfectant [16] Unit      

Adhesives [17] Unit      

Bandages [18] Unit      

Total [19]       

 

 Table 9 defines the structure that includes the estimated expenditures for patient and non-patient 

related costs. The annual costs (column A) are computed taking into consideration the number of days 

that the SCH needs to be open in order to perform the necessary treatments. The source to assess 

these costs was the EY (2012) as it analyses the information got from the surveys conducted in 

different PPDU. Although the study considers travel expenses, this model won’t assess them as the 

costs with transportations are no longer included in the comprehensive price. In what concerns the 

patients’ meals, these are an extra cost that the SCH incurs with patients as it is not mandatory but 

both the SOHDU and the PPDU feel that it is a way of making each treatment session a bit more 

pleasant. The costs with the meals depend on the number of patients and the number of sessions. 

In order to compute the rent, it is necessary to take into account the area of the SCH, as well as 

the price of the rent. According to the Portuguese legislation (1.ª série — N.º 231 Diário da República, 

2013) there are technical specifications in terms of the area of a hemodialysis unit that need to be 

considered. The place where a single patient is treated and where the equipment is located has to 

have an area of 1.8m x 2.5m. However, according to Paiva, in each dialysis station there should also 
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be space for a nurse, for mobility and for privacy so it is suggested that instead of 4.5m
2
, one should 

consider 7.84m
2
 for the area of each station (Paiva, 2002). Also, according to the same author it is 

necessary to consider an area of 18m
2
 for the reception. A study conducted by the NHS, suggests that 

16.5m
2
 are occupied by the room for medical appointments and 12m

2
 are occupied by a room for 

other treatments rather than the hemodialysis session (NHS, 1996). 

Therefore, taking into consideration the overall number of stations that the SCH has (which 

corresponds to the total number of people that can be treated at the SCH at the same time), the area 

occupied by the equipment in square meters (TAst) is given by the following formula: 

 

(23) 𝑇𝐴𝑠𝑡 = 𝑁𝑠𝑡 × 𝐴𝑠𝑡 

  

𝑁𝑠𝑡: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑠 𝑎𝑡 𝑡ℎ𝑒 𝑆𝐶𝐻  

𝐴𝑠𝑡: 𝐴𝑟𝑒𝑎 𝑜𝑐𝑐𝑢𝑝𝑖𝑒𝑑 𝑏𝑦 𝑒𝑎𝑐ℎ 𝑠𝑡𝑎𝑡𝑖𝑜𝑛 

 

A study conducted by Kronborg (2010), suggests that a dialysis unit also has to have changing 

rooms, offices and other appurtenant facilities. Therefore, to assess the total area of a unit (TAunit), one 

uses the subsequent formula, in which Aotherfac is defined taking into consideration the study mentioned 

as well as the values given by Paiva (2002) and NHS (1996). 

 

(24) 𝑇𝐴𝑢𝑛𝑖𝑡 = 𝐴𝑜𝑡ℎ𝑒𝑟𝑓𝑎𝑐 + 𝑇𝐴𝑠𝑡 

  

𝐴𝑜𝑡ℎ𝑒𝑟𝑓𝑎𝑐: 𝐴𝑟𝑒𝑎 𝑜𝑐𝑐𝑢𝑝𝑖𝑒𝑑 𝑏𝑦 𝑜𝑡ℎ𝑒𝑟 𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑖𝑒𝑠 𝑏𝑒𝑠𝑖𝑑𝑒𝑠 𝑡ℎ𝑒 𝑑𝑖𝑎𝑙𝑦𝑠𝑖𝑠 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑠 

 

 According to Fundação Francisco Manuel dos Santos (FFMS, 2015), the average cost of renting 

per square meter in the most expensive part of Continental Portugal was 7.0€ per month in the third 

trimester of 2014. One has considered the most expensive value, which corresponds to Lisbon, to 

make it possible for a clinic to open in the most expensive areas where there is also more demand. 

Therefore, in order to compute the total rent paid by the SCH in a year (ACrent), one uses the following 

formula: 

(25)  𝐴𝐶𝑟𝑒𝑛𝑡 = 𝑇𝐴𝑢𝑛𝑖𝑡 × 𝑃𝑠𝑚 × 𝑁𝑚 

  

𝑃𝑠𝑚: 𝑃𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑠𝑞𝑢𝑎𝑟𝑒 𝑚𝑒𝑡𝑒𝑟  

𝑁𝑚: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑛𝑡ℎ𝑠  

 

As stated by Gomes, costs with building maintenance and unexpected corrective interventions 

represent between 2 to 5% of the total costs (Gomes, 1992). Therefore, to compute the costs with the 

building maintenance one is going to consider a percentage of the rent as shown in the following 

formula: 

(26)  𝑂𝐶𝑚𝑎𝑖𝑛𝑡 = %𝑟𝑒𝑛𝑡 × 𝐴𝐶𝑟𝑒𝑛𝑡 
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%𝑟: 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑛𝑡  

 

 Costs with security and insurance also have to be considered. To assess the costs with security, 

one has evaluated the prices for the central of fire detection and intrusion control. After having these 

values, one has to consider the depreciation rate available at DR (1.ª série — N.º 178 Diário da 

República, 2009) for other machines and appliances, which is 14.28% and use the following formula: 

(27) 𝐴𝐶𝑠𝑐 = 𝐶𝑠𝑐 × 𝐷𝑟 

  

𝐶𝑠𝑐: 𝐶𝑜𝑠𝑡𝑠 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦 𝑐𝑒𝑛𝑡𝑟𝑎𝑙 

𝐷𝑟: 𝐷𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 

  

 Besides the cost with the centrals, there is also a monthly fixed cost with the security company. 

The values assessed for both the centrals and its installation were the ones that were assessed from a 

contract with Prosegur. The following formula allows the computation of the annual costs with security: 

(28) 𝐴𝐶𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦 = 𝐴𝐶𝑠𝑐 + 𝑁𝑚 × 𝑀𝑓𝑒𝑒 

  

𝑀𝑓𝑒𝑒: 𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝑓𝑒𝑒 𝑝𝑎𝑖𝑑 𝑡𝑜 𝑡ℎ𝑒 𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦 𝑐𝑜𝑚𝑝𝑎𝑛𝑦 

  

 After contacting a specialist from an insurance company named Seguro Plus, one had access to 

the costs that a clinic might face with insurance. These costs include a fixed value (called the 

company’s civil responsibility) and a variable value that depends on the materials and furnishings that 

the SCH has and is computed considering a specific constant of 
1.5

1000
 (called the multi-risks 

component). The following formula represents the annual cost with insurance: 

 

(29) 𝑂𝐶𝑖𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒 = 𝐹𝑉 +
1.5

1000
× 𝑉𝑉𝑚𝑎𝑡 

  

𝐹𝑉: 𝐹𝑖𝑥𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑐𝑜𝑚𝑝𝑎𝑛𝑦′𝑠 𝑐𝑖𝑣𝑖𝑙 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦  

𝑉𝑉𝑚𝑎𝑡: 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑣𝑎𝑙𝑢𝑒 𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠 𝑎𝑛𝑑 𝑓𝑢𝑟𝑛𝑖𝑠ℎ𝑖𝑛𝑔𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑆𝐶𝐻  

 

 Costs such as the ones with work material and the administrative costs are related to the number 

of personnel working at the unit. Therefore, in order to compute them, one needs to take into 

consideration the proportion between the number of professionals operating in the clinics from EY 

(2012) and the costs for each of the items. However, in order to analyse the annual costs of the 

sample, it was necessary to bring them to their present value, considering the consumer price index. 

Therefore, one needs to compute the average inflation rate (ia) using the following formula: 

(30) 𝑖𝑎 = ∏ (1 + 𝑖)𝑗𝑛
𝑗=1  

𝑖: 𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑎𝑡 𝑦𝑒𝑎𝑟 𝑛  

𝑛: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑒𝑑  
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  So, to calculate the costs that are related to the number of professionals working at the clinic 

(OCprof) one uses these formulas: 

 

(31) 𝑂𝐶𝑝𝑟𝑜𝑓 =
𝐶𝑠𝑖∗ 𝑁𝑝𝑟𝑜𝑓

𝑁𝑝𝑟𝑜𝑓𝑠
 

(32) 𝐶𝑠𝑖 = 𝐶𝑠 × (1 + 𝑖𝑎)𝑛 

  

𝐶𝑠𝑖: 𝐴𝑛𝑛𝑢𝑎𝑙 𝑐𝑜𝑠𝑡𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒, 𝑡𝑎𝑘𝑖𝑛𝑔 𝑖𝑛𝑡𝑜 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑡ℎ𝑒 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒  

𝑁𝑝𝑟𝑜𝑓: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑖𝑜𝑛𝑎𝑙𝑠 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 𝑎𝑡 𝑡ℎ𝑒 𝑆𝐶𝐻 

𝑁𝑝𝑟𝑜𝑓𝑠: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑖𝑜𝑛𝑎𝑙𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 

𝐶𝑠: 𝐴𝑛𝑛𝑢𝑎𝑙 𝑐𝑜𝑠𝑡𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒, 𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 

 

 As for the expenses with meals, communication, waste and other medical products, these are 

related with the number of patients treated at the SCH. Therefore, one needs to take into 

consideration the proportion between the number of patients from EY (2012) and the costs for each of 

the items, as well as assess the average inflation rate over the last years (given by formula (30)). 

Then, to estimate the costs related to the number of patients treated at the clinic (OCp) one uses the 

following formulas: 

(33) 𝑂𝐶𝑝 =
𝐶𝑠𝑖× 𝑁𝑝

𝑁𝑝𝑠
 

  

𝑁𝑝: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑎𝑡 𝑡ℎ𝑒 𝑆𝐶𝐻 

𝑁𝑝𝑠: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 

 

 The hygiene products expenses depend on both the number of patients and professionals. 

Therefore, in this case one still uses formulas (33) and (32) but substitutes Np and Nps by the sum of 

the number of patients and the number of professionals in the SCH and in the sample, respectively. 

 As for the accounting expenses, one has looked at the structure of the total costs with services 

related to auditing, factoring and consultancy present at the Annual report of a Health Care Entity 

(JMS, 2014). Given their total expenses and the amount spent with auditing, it is possible to conclude 

that 32.5% of the total costs are related to it. Therefore, to assess the accounting costs for the SCH 

one will take into consideration the values provided by EY (2012) and use the following formula: 

 

(34) 𝑂𝐶𝑎𝑐𝑐𝑜𝑢𝑛𝑡 = %𝑒𝑥𝑝𝑒𝑛𝑠𝑒𝑠 × 𝐶𝑠𝑖 

  

%𝑒𝑥𝑝𝑒𝑛𝑠𝑒𝑠: 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑜𝑡ℎ𝑒𝑟 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑒𝑥𝑝𝑒𝑛𝑠𝑒𝑠 

𝐶𝑠𝑖: 𝐴𝑛𝑛𝑢𝑎𝑙 𝑐𝑜𝑠𝑡𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 𝑤𝑖𝑡ℎ 𝑜𝑡ℎ𝑒𝑟 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑒𝑥𝑝𝑒𝑛𝑠𝑒𝑠, 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒  
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Table 9 - SCH: Other costs 

Other costs Annual Costs (€) (A) 
Costs per patient per 

day (€) (B) 

Rent [1]   

Building Maintenance [2]   

Insurance [3]   

Security [4]   

Patients’ meals [5]   

Work material [6]   

Other medical products [7]   

Communications [8]   

Administrative [9]   

Waste [10]   

Hygiene products [11]   

Accounting expenses [12]   

Total [13]   

 

Hemodialysis patients are exposed to between 300 and 400 litres of hemodialysis fluids per week 

during their sessions (Canaud & Mion, 1996). Given this, the units have to be aware that it will have a 

great impact in their costs, not only because of the amount of water used in each hemodialysis 

session but also because of its indispensable treatment. In order to function properly and to provide 

their services, hemodialysis units are dependent on electricity as well. Therefore, electricity is also part 

of a clinic’s cost structure as all the equipment and lights have to be turned on during its opening 

hours. 

Table 10 represents the cost structure related to water consumption and electricity. Thus, Table 

10 comprises the annual cost of the water (in m
3
) and the electricity (in watts) that are consumed while 

the unit is functioning and providing the treatments. 

To compute the annual consumption of water (AConswat), one uses the following formula: 

 

(35) 𝐴𝐶𝑜𝑛𝑠𝑤𝑎𝑡 = 𝐶𝑜𝑛𝑠𝑤 × 𝑤 × 𝑁𝑚 × 𝑁𝑝 

  

𝐶𝑜𝑛𝑠𝑤: 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘 

𝑤: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑒𝑒𝑘𝑠 𝑖𝑛 𝑎 𝑚𝑜𝑛𝑡ℎ 

𝑁𝑚: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑛𝑡ℎ𝑠  

𝑁𝑝: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑎𝑡 𝑡ℎ𝑒 𝑆𝐶𝐻 

 

Then, considering the unit cost per m
3
, the annual cost (ACwat) will be given by: 

(36) 𝐴𝐶𝑤𝑎𝑡 = 𝐴𝐶𝑜𝑛𝑠𝑤𝑎𝑡 × 𝑈𝑝 

 

As for the electricity, one needs to consider the main devices that consume energy in the clinic, 

which include the hemodialysis machines, illumination, air conditioning, computers and television. To 
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assess the Power in Watts (Pw) in order to compute the energy that the hemodialysis machines 

consume, one has to analyse the characteristics of the hemodialysis machines and use the following 

formula: 

(37) 𝑃𝑤 = 𝐼𝐴 × 𝑉𝑣 

  

𝐼𝐴: 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 (𝑖𝑛 𝐴𝑚𝑝𝑒𝑟𝑒) 

𝑉𝑉: 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 (𝑖𝑛 𝑉𝑜𝑙𝑡𝑠)  

 

The energy consumed (E) by all the hemodialysis machines, in kWh, is measured through the 

given formula: 

(38) 𝐸 =
𝐼𝐴∗𝑡ℎ

1000
× 𝑁𝑚𝑎𝑐ℎ 

  

𝑡ℎ: 𝑇𝑜𝑡𝑎𝑙 ℎ𝑜𝑢𝑟𝑠 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ 𝑡ℎ𝑎𝑡 𝑒𝑎𝑐ℎ 𝑚𝑎𝑐ℎ𝑖𝑛𝑒 𝑖𝑠 𝑡𝑢𝑟𝑛𝑒𝑑 𝑜𝑛 

𝑁𝑚𝑎𝑐ℎ: 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑎𝑐ℎ𝑖𝑛𝑒𝑠 

 

The annual consumption of energy (CE) is computed using the following formula: 

(39) 𝐶𝐸 = ∑ 𝐸 × 𝑁𝑚
𝑛
𝑖=1  

 

The total annual costs (TCE) are given by a fixed and a variable component. Therefore, these two 

items need to be considered when assessing the values: 

 

(40) 𝑇𝐶𝐸 = 𝑃𝑑𝑎𝑦 × 𝑁𝑦 + 𝑃𝑘𝑊ℎ × 𝐶𝐸 

 

𝑃𝑑𝑎𝑦: 𝐹𝑖𝑥𝑒𝑑 𝑝𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑑𝑎𝑦 

𝑁𝑑𝑎𝑦𝑠: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 

𝑃𝑘𝑊ℎ: 𝑃𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑘𝑊ℎ 

 

Table 10 - SCH: Water and electricity consumption 

External 

services 
Unit 

Unit price (€) 

(A) 

Annual 

consumption (B) 

Annual cost 

(€) (C) 

Costs per 

patient per 

day (€) (D) 

Water [1] m
3
     

Electricity [2] Watts     

Total [3] 
 

    

 

In order to be able to provide the treatment at the same time to a number of patients, the SCH 

has to have more than one set of hemodialysis equipment, which is constituted by the machine and a 

chair. Besides this, given that the quality of the water used to dilute the concentrated dialysate fluid is 

of an extreme importance as it is going to be in contact with the patient’s blood, one needs to consider 

the costs incurred with a water treatment system (Canaud & Mion, 1996). 
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 Table 11 shows the cost structure related with the equipment and taking into consideration its 

depreciation rates. The quantity of each set that is considered is related to the capacity of the SCH. 

Therefore, the total cost (column C) depends on the amount of patients that the unit can accept per 

shift and on the cost of each equipment. The cost per equipment was provided by a confidential 

source and is the cost they incur with material from Gambro, one of the biggest dialysis’ equipment 

and consumables providers. The depreciation rates considered for each type of equipment were taken 

from the rates stated in DR (1.ª série — N.º 178 Diário da República, 2009) as these are the ones that 

are currently being used. With this information it is then possible to estimate the annual costs for each 

type of equipment. 

To compute the total cost with the equipment (TCequip), one uses the following formula: 

 

(41) 𝑇𝐶𝑒𝑞𝑢𝑖𝑝 = 𝑄 × 𝑈𝑝 

  

𝑄: 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑆𝐶𝐻 

 

Then, it is possible to assess the annual costs (ACequip) that the SCH incurs with the equipment 

as it can be computed using the depreciation rate. The formula is as follows: 

 

(42) 𝐴𝐶𝑒𝑞𝑢𝑖𝑝 = 𝑇𝐶𝑒𝑞𝑢𝑖𝑝 × 𝐷𝑟 

  

𝐷𝑟: 𝐷𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 

 

Table 11 - SCH: Hemodialysis Equipment 

Equipment 

Unit 

Price (€) 

(A) 

Quantity 

(B) 

Total cost 

(€) (C) 

Depreciation 

(D) 

Annual 

cost (€) (E) 

Costs per 

patient per 

day (€) (F) 

Hemodialysis machine [1]       

Hemodialysis chair [2]       

Water treatment system [3]       

Total       

 

Hemodialysis equipment maintenance is extremely important to certify that the treatment is being 

well-provided and is efficient. Therefore, maintenance should not be considered as an unexpected or 

extra expense. It should be constantly monitored, to make sure that no inappropriate conclusions are 

taken, which could harm a patient. In fact, studies show that the efficiency of a dialysis machine helps 

to assure a proper dialysis adequacy and that efficiency is related with a constant monitoring of the 

machines (Azar, 2009). However, maintenance has to be considered as part of a clinic’s cost 

structure, which is present in Table 12. According to Vitale et al. (2002), costs with equipment include 

the costs with leasing, maintenance and technical assistance of the machines. Therefore, in Table 12 

the cost structure includes the maintenance and the work of the technical assistant. Considering the 

capacity of the SCH in terms of monitors (column B), it is possible to assess the annual cost that 
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equipment maintenance represents for the unit (column C), as well as the cost per patient per day 

(column D). As was stated by Singer et al. (1994) maintenance costs represent 10% per annum of the 

total value paid for the equipment. Therefore, the following formula makes it possible to compute the 

annual costs and fill Table 12: 

 

(43) 𝐴𝐶𝑚𝑎𝑖𝑛𝑡 = 𝑈𝑝 × %𝑚 × 𝑄 

%𝑚: 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑖𝑟𝑒𝑐𝑡 𝑐𝑜𝑠𝑡𝑠 

 

Table 12 - SCH: Equipment maintenance 

Equipment maintenance 
Cost per month 

(€) (A) 
Quantity (B) 

Annual cost 
(€) (C) 

Cost per patient per day 
(€) (D) 

Hemodialysis machine [1]     

Water treatment system [2]     

Total [3]     

 

Using the estimated costs present in the previous tables, it was possible to construct the costs 

structure described in Table 13. Each item was measured taking into consideration the cost structure 

analysed. As for the structural costs, these include general management, information technologies 

and back-office areas such as finance, legal and human resources management issues (EY, 2012). 

Hence, as stated by Baboolal et al. (2007), structural costs represent 14.8% of the total costs, 

including interest expenses. In fact, the analysis of the EY (2012) shows that structural costs and 

financial costs account for around 16% of the total costs which is close to Baboolal et al.’s evaluation. 

Therefore, in order to assess the structural costs, one uses the following formula: 

 

(44) 𝑇𝐶𝑆𝐶𝐻 = 𝑂𝐶 + 𝑆𝐶 = 𝑂𝐶 + 14.8% × 𝑇𝐶𝑆𝐶𝐻 

This results in: 

(45) 𝑇𝐶𝑆𝐶𝐻 =
𝑂𝐶

1−0.148
 

 

𝑇𝐶𝑆𝐶𝐻: 𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑠𝑡𝑠 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑆𝐶𝐻 

𝑂𝐶: 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝐶𝑜𝑠𝑡𝑠 

𝑆𝐶: 𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑎𝑙 𝐶𝑜𝑠𝑡𝑠 

 

Knowing the value for the TCSCH allows the computation of the structural costs, as the latter 

represent 14.8% of the TCSCH. 
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Table 13 - SCH: Total Costs 

 

Annual Cost 

(€) (A) 

Percentage of the 

total costs (B) 

Cost per patient 

per day (€) (C) 

Operational and general costs [1]    

Drugs [2]    

ADTM [3]    

Human Resources [4]    

Consumables [5]    

Other costs [6]    

Water and electricity [7]    

Maintenance[8]    

Operating costs without amortization/ 

depreciation [9] 
   

Amortization/Depreciation [10]    

Operating costs [11]    

Structural costs [12]    

Total costs [13]    

 

 In order to assess the costs per patient and per day, the method will only consider the average 

number of days that a unit is providing medical services. In the SCH, the cost components considered 

to estimate the comprehensive price are the ones present in the income statement (Table 13). After 

filling the structure for all the tables included in the definition of the SCH, there will be enough data to 

calculate the percentage that each type of cost represents to the SCH and to assemble a new version 

of Table 14, shown in the EY (2012). In order to examine structural updates, the percentage structure 

reached in the EY (2012) will be used as a pattern. 

 

Table 14 - Cost distribution of a PPDU, in percentages (EY, 2012). 

Operational costs 84% 

Costs with human resources 29% 

Costs with drugs 15% 

Costs with ADTM 5% 

Costs with consumables 16% 

Other costs 11% 

Costs with water and electricity 2% 

External services 2% 

Depreciation/Amortization 4% 

Structural costs 16% 

 

As can be seen in Table 14, amongst these costs, the ones that have a higher impact are the 

operational costs. These include costs with human resources, drugs, auxiliary diagnostic and 

therapeutic means, consumables, water and electricity, external services and other costs that the 

clinic might face such as the ones with vascular accesses. Regarding the structural costs, these are 
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the ones related to the operation of the SCH. To assess correctly the costs incurred by the SCH one 

needs to take into consideration amortization/depreciation of the assets, financing expenses and tax 

rates (EY, 2012). 

 

3.3 Standard Clinic Definition – Peritoneal Dialysis 

 

3.3.1 Cost Definition 

 

When it comes to peritoneal dialysis, the scenario is different. This type of treatment is performed 

at home by independent users. Therefore, these patients need to go to the hospital periodically, 

whenever they have to do an ADTM or attend a medical appointment. This means that the cost 

structure is very different from the one got for hemodialysis treatments. 

 In Portugal, peritoneal dialysis patients are monitored by physicians in SOHDU, which are the 

places where they get the materials and the drugs needed for their treatment. The reason for this is 

that the Portuguese Government and Medical Entities consider that patients should only be treated at 

PPDU when the SOHDU are saturated and can’t be responsible for treating more patients. As the 

number of patients undergoing peritoneal dialysis treatments is still relatively small, these can be 

treated at SOHDU. Due to the nature of the treatment, which is essentially performed at home, the 

standard clinic model for the peritoneal dialysis treatment (SCPD) does not take into account certain 

costs such as the equipment maintenance costs or other external services (Deloitte, 2008). 

Given the nature of the service and in order to define the SCPD structure, only SOHDU were 

analyzed and the recommendations given by the Best Practices Manual (OM, 2011) were considered. 

In what concerns the cost structure of a peritoneal dialysis unit, several tables will be used to divide 

the costs in different groups that can be analysed separately and that are comprised in the 

comprehensive price.  

 

Although there are differences in the drugs taken in a peritoneal dialysis treatment in comparison 

to hemodialysis, these are not very significant so the costs that the SCPD has with drugs represent a 

big portion of its total costs as well. In order to compute the cost per patient, one has taken the drug 

protocol into consideration and analysed those that are covered in the comprehensive price. The list of 

the drugs included in the comprehensive price was obtained through Deloitte (2008) and is present in 

Annex 6.5, as well as a definition of what they are used for and how many times they have to be 

consumed. Therefore, the structure present in Table 15 divides the drugs in different classes and 

assesses the total cost of each class of drugs (column A). Then, taking into consideration its 

consumption per patient and the number of patients at the SCPD, it is possible to compute the cost 

per patient per day of each group of drugs. The price of each drug was provided by two private units 

that provide dialysis treatments and that did not authorize the revelation of the source. These costs 

were provided according to the prices they pay to the suppliers. 

It is also possible to assess the relevance in the total cost of each group of drugs (column C). As 

was done previously, Table 15 divides the drugs according to what they are taken for and the number 
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of days of treatment needed. As in some cases, the number of drugs taken is not well defined, one 

needs to use formula (8) to compute the daily dosage through the sample provided in Deloitte (2008). 

This makes it possible to calculate the annual consumption for each type of drug, which is assessed 

by the usage of formula (9). Knowing the unit price for each drug and its annual consumption allows 

the computation of the annual cost per class of drug, which is possible with the help of equation (10).  

Finally, one can calculate the total annual costs that the SCPD incurs with drugs’ consumption. 

To do so, one uses the formulas (11) and (12), this time considering the number days for the SCPD as 

well as the number of patients undergoing the treatment at the SCPD. Equation (13) allows the 

computation of the percentage of the total cost that each class of drugs represents. 

 

Table 15 – SCPD: Drugs 

Classes of Drugs 
Annual Costs 

(€) (A) 

Cost per patient 

per day (€) (B) 

Percentage of the 

total cost (D) 

Anemia [1]    

Renal osteodystrophy [2]    

Hypertension [3]    

Nutrition and vitamins [4]    

Other drugs [5]    

Total [6]    

 

In terms of ADTM, the needs of peritoneal dialysis patients are very similar to the needs of 

hemodialysis patients. Therefore, the cost structure and its values will be identical, with an exception 

for a type of imagiology medical exam. The list of the auxiliary diagnostic and therapeutic means 

required and included in the comprehensive price is shown in Table 6 from Annex 6.6 and was built 

using the information provided in Deloitte (2008). The unit price for each item was obtained in the DR 

(1.ª série — N.º 20 Diário da República, 2014) and allowed the creation of Table 16, where data was 

grouped according to the areas of the different auxiliary diagnostic and therapeutic means: cardiology, 

clinical pathology – biochemistry or microbiology - and imagiology. 

Table 6 from Annex 6.6 shows the individual costs for ADTM, their total annual costs according to 

the periodicity they are asked for and the number of patients that need them as well as the area to 

which they belong. The annual costs shown in column A (Table 16) will be assessed by summing the 

costs for the different auxiliary diagnostic and therapeutic means that are included in each area. Then, 

column B will be computed by dividing each cost for the total number of patients and days of 

treatment. 

 As mentioned in the description of the methodology used for the SCH, in some cases the 

periodicity may not be well defined, as some ADTM may be made at a casual basis. When that is the 

case, one needs to consider the sample provided in Deloitte (2008) in order to assess the value for the 

annual periodicity, as well as the prices of the ADTM at the time the study was conducted, which are 

available at DR (1.ª série — N.º 16 Diário da República, 2007). Then, formula (14) makes it possible to 

address the periodicity in those cases. 
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Finally, in order to calculate the annual costs for the different ADTM areas and to fill Table 16, 

one uses the equation (15). The sum of the results for all the ADTM areas will give the total annual 

costs that the SCPD incurs with ADTM. Then, to compute the cost per patient per day (column B) one 

uses formula (12). 

 

Table 16 - SCPD: Auxiliary diagnostic and therapeutic means 

Auxiliary diagnostic and therapeutic 

means area 

Annual costs (€) 

(A) 

Costs per patient per 

day (€) (B) 

Cardiology [1]   

Clinical pathology – Biochemistry [2]   

Clinical pathology – Microbiology [3]   

Imagiology [4]   

Total [5]   

 

With the purpose of providing the services defined in this scenario, the clinic needs to have 

different personnel working there. However, as peritoneal dialysis treatments are mainly performed at 

home, there is no need to have such a wide number of staff at a unit. In this case, the human 

resources considered are mainly responsible for follow-up medical appointments and therefore, the 

number of personnel needed will be smaller than the one got for a hemodialysis unit. In terms of the 

staff structure, the Portuguese Best Practices Manual (OM, 2011) makes certain recommendations 

that need to be followed in agreement with the DR. Therefore, the type of professionals per clinic and 

its number is defined taking into consideration the approved values, the number of working hours per 

professional and the number of patients at the SCPD. According to the Portuguese Best Practices 

Manual (OM, 2011) and justified by the Deloitte (2008) HSJ’s structure, one has considered the 

Human Resources structure for the SCPD that is present in Table 17. 

To compute the number of working hours per week for each set of professionals, one takes into 

consideration both the legislation mentioned above and Deloitte (2008) as well as formula (16) 

although considering the number of patients undergoing the treatment at the SCPD. 

The cost per hour of each professional does not depend solely on his salary as there are other 

expenses that the company is charged for. Besides the monthly salary, one needs to consider also the 

one-twelfth for the Christmas and Holiday bonuses, the contributions for Social Security, the insurance 

against accidents at work, the food allowance and extra costs such as training expenses and medical 

assistance. In order to estimate the costs per hour considering all these items, one uses formula (17). 

After knowing the number of working hours per week, as well the costs per hour for each professional, 

one can now compute the annual costs per professional using equation (18). The cost per patient per 

day is then computed using equation (12), with data from the SCPD. 

The indicative number of professionals for each profession is given by formula (19). However, in 

the case of the peritoneal dialysis we consider mainly the normal functioning hours of a SCPD to 

define the hours of work for the professionals that aren’t mentioned at the Best Practices Manual as 

having limits in their schedule related to the number of patients they treat. The values given by the 

formulas mentioned above will allow the construction of Table 17. 
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Table 17 - SCPD: Human Resources 

Personnel 

Indicative 

number of 

professionals 

(A) 

Hours of 

Work per 

week (B) 

Salary/hour 

(€) (C) 

Annual 

Costs (€) 

(D) 

Cost per 

patient per 

day (€) (E) 

Nephrologist [1]      

Clinical Director [2]      

Nurse [3]      

Administrative Assistant [4]      

Total [5]      

 

The consumables play an important role in a dialysis treatment. However, as the peritoneal 

dialysis treatment is performed in a different way, the list of consumables for each session is shorter 

than the one got for the hemodialysis treatments. In fact, in each treatment patients need mainly a 

bag, which contains the dialysis solution (a mixture of dextrose, salt and other minerals dissolved in 

water) and is placed in a person’s abdominal cavity through a catheter. In the case of CAPD, every 4 

to 6 hours the patient returns the solution containing the wastes that resulted from the treatment to the 

bag. Normally, the bags used have a capacity of 1.5l, 2l, 2.5l or 3l and are switched three or four times 

during the day and one more during the night (NIDDK, 2010). As for the CCPD, as the treatment is 

performed at night, it is done with 5- or 6-liter bags. The machine exchanges 8 to 12 litres over the 

night and leaves between 1 to 2 litres to dwell during the day. The dialysis solutions come in different 

percentages, depending on the dextrose concentration. A higher percentage means that there is a 

higher dextrose concentration, which will move fluids and more wastes into the abdominal cavity, 

increasing exchange efficiency (NIDDK, 2010). 

The following table is constituted by a list of the consumables that are normally used in peritoneal 

dialysis treatments and their average consumption, taking into consideration the number of patients 

treated at the SCPD. In the standard protocol for a SOHDU, the consumables’ structure is defined and 

it is possible to estimate the consumption per type of consumable considering the values from Deloitte 

(2008), used to complete Table 18. The values got for the price of each consumable were assessed 

through the product catalogue of one of the biggest manufacturers, which is Baxter (2012). However, 

as these prices are in US dollars and are from 2012, it is necessary to consider the inflation rate in the 

USA for the years 2013 and 2014 (TWB, 2015) and then use the exchange rate from US dollar to Euro 

(ECB, 2014). Therefore, to compute the current price in euros (P€) for each consumable, one uses 

formula (30) to compute the inflation rate between 2013 and 2014 and then the following formula: 

(46) 𝑃€ = 𝑃$ × (1 + 𝑖𝑎) × 𝑒𝑟 

𝑃$: 𝑃𝑟𝑖𝑐𝑒 𝑖𝑛 𝑑𝑜𝑙𝑙𝑎𝑟𝑠  

𝑒𝑟: 𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒 𝑟𝑎𝑡𝑒 𝑓𝑟𝑜𝑚 𝑈𝑆𝐷 𝑡𝑜 𝐸𝑈𝑅 

 

After having assessed the annual consumption through Deloitte (2008) and knowing each unit 

price, it is possible to calculate the Annual costs per consumable using formula (21). Consequently, 

one can measure the cost per patient per day using formula (22) and fill Table 18 entirely. 
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Table 18 - SCPD: Consumables 

Consumables Unit (A) 
Unit price 

(€) (B) 

Annual 

Consumption (C) 

Annual Cost 

(€) (D) 

Cost per patient 

per day (€) (E) 

CAPD 

     Dianeal (1.5%) [1] Bag   

  Dianeal (2.5%) [2] Bag     

CCPD 

 

  

  Dianeal (1.5%) [3] Bag   

  Dianeal (2.5%) [4] Bag   

  Extraneal [5] Bag   

  Consumables Kit [6] Kit     

Total [7]      

 

There are other important costs related to the daily functioning of a SCPD that are mandatory and 

that have to be measured. However, these costs are not as significant as the costs incurred by the 

SCH, as the treatment is performed at home. Still, the cost structure is similar as most of the patient 

and non-patient related costs have to be considered as well, even if they don’t have such a big 

importance. The rents of the buildings, its conservation, maintenance, cleansing and insurance, as 

well as other external services are also part of the cost structure. Besides this, there is the need to use 

office materials and telecommunication, but at a smaller proportion. However, patient related costs 

such as the costs with patients’ meals are not considered in this structure, as patients don’t have the 

inconvenience of being at the unit while they are doing their treatment. 

As stated by Kronborg (2010), a dialysis unit has to have dialysis stations, changing rooms, 

offices and other appurtenant facilities. However, in the case of the SCPD, one doesn’t have to 

consider the dialysis stations area. Therefore, the total area of the clinic will be smaller than in the 

case of the SCH. According to Fundação Francisco Manuel dos Santos the average cost of renting 

per square meter in the most expensive part of Continental Portugal was 7.0€ per month in the third 

trimester of 2014 (FFMS, 2015). Therefore, one can compute the total rent paid by the SCPD in a 

year, using formula (25). 

In order to compute the rent, it is necessary to take into account the area of the SCH, as well as 

the price of the rent. However, in the case of the SCPD, there is no need to have an area for 

hemodialysis stations. Still, one has to consider an area of 18m
2
 for the reception (Paiva, 2002), 

16.5m
2
 for the room for medical appointments and 12m

2
 for a room for other treatments (NHS, 1996). 

Besides this, one also has to consider that a dialysis unit has changing rooms, offices and other 

appurtenant facilities (Kronborg et al., 2010). Hence, the area of the SCPD (TASCPD) is given by the 

following formula: 

(47) 𝑇𝐴𝑆𝐶𝑃𝐷 = ∑ 𝐴𝑓𝑎𝑐
𝑛
𝑖=1  

  

𝐴𝑓𝑎𝑐: 𝐴𝑟𝑒𝑎 𝑜𝑐𝑐𝑢𝑝𝑖𝑒𝑑 𝑏𝑦 𝑒𝑎𝑐ℎ 𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑦 𝑡ℎ𝑎𝑡 𝑖𝑠 𝑝𝑎𝑟𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑆𝐶𝑃𝐷 
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After, one can use formula (25) to compute the annual costs with the rent, considering that the 

average cost of renting per square meter per month is 7.0€. 

As stated by Gomes, costs with building maintenance and unexpected corrective interventions 

represent between 2 to 5% of the total costs (Gomes, 1992). Therefore, to compute the costs with the 

building maintenance one is going to consider a percentage of the rent and use formula (26). 

Costs with security and insurance also have to be considered. To assess the costs with security, 

one has evaluated the prices for the central of fire detection and intrusion control given by Prosegur, 

which are the same for both types of units (SCH and SCPD). Considering the depreciation rate 

available at the DR (1.ª série — N.º 178 Diário da República, 2009) for other machines and 

appliances, which is 14.28%, and the monthly fee paid to the security company, one can compute the 

annual costs with security using formula (27). 

After contacting a specialist from an insurance company named Seguro Plus, one had access to 

the costs that a clinic might face with insurance. These costs include the company’s civil responsibility, 

which will have the same value as for the SCH, and a variable value that depends on the materials 

and furnishings that the SCPD has and is through equation (29).  

Expenses such as the ones with work material and the administrative costs are related to the 

number of personnel working at the unit. To compute them, one needs to take into consideration the 

proportion between the number of professionals operating in the clinics from the EY (2012) and the 

costs for each of the items. However, in order to analyse the annual costs of the sample, it was 

necessary to bring them to their present value, considering the consumer price index and using 

formula (30). To calculate the costs dependent on the number of professionals, it is necessary to 

consider the number of professionals in the sample and the number of professionals working at the 

SCPD and use equations (31) and (32). 

 The expenses with communication, waste and other medical products are related with the 

number of patients treated at the SCPD. Therefore, one needs to take into consideration the 

proportion between the number of patients from the sample given at EY (2012) and the costs for each 

of the items, as well as assess the average inflation rate over the last years (given by formula (30)). 

Then, to estimate the costs related to the number of patients treated at the clinic (OCp) one uses 

formula (33). 

 The hygiene products expenses depend on both the number of patients and professionals. 

Therefore, in this case one still uses formulas (33) and (32) but substitutes Np and Nps by the sum of 

the number of patients and the number of professionals in the SCH and in the sample, respectively. 

 As for the accounting expenses, one has looked at the structure of the total costs with services 

related to auditing, factoring and consultancy present at the Annual report of a Health Care Entity 

(JMS, 2014) and used the same value as considered for the SCH, as 32.5% of their total expenses 

were spent with auditing, applying it in equation (34).  

Table 19 includes the cost structure for the estimated expenditures with these patient and non-

patient related items. The annual costs (column A) are assessed considering the number of days of 

treatment and the cost per patient per day (column B) is computed taking into account the number of 

patients. 
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Table 19 - SCPD: Other costs 

Other costs Annual Costs (€) (A) 
Costs per patient per 

day (€) (B) 

Rent [1]   

Building maintenance [2]   

Security [3]   

Insurance [4]   

Work material [5]   

Other medical products [6]   

Communications [7]   

Administrative [8]   

Waste [9]   

Hygiene products [10]   

Other costs [11]   

Total [12]   

 

In the case of peritoneal dialysis, costs with electricity and water are reduced for the SCPD. The 

treatment is performed at home so there are no dialysis machines and water treatment related costs. 

To compute the annual consumption of water (AConswat) and consequently its annual costs, one uses 

the formula (35) and (36). 

As for the electricity, one needs to consider the main devices that consume energy in the SCPD, 

which include illumination, air conditioning, computers and television. The annual consumption of 

energy is assessed through formula (39) and its annual costs through formula (40). 

 

Table 20 - SCPD: Water and electricity consumption 

External 

services 
Unit 

Unit price (€) 

(A) 

Annual 

consumption (B) 

Annual cost 

(€) (C) 

Costs per 

patient per 

day (€) (D) 

Water [1] m
3
     

Electricity [2] Watts     

Total [3] 
 

    

 

The estimated costs that are assessed using the previous tables, allow the construction of the 

provisional income statement that is present in Table 21. Only the costs comprised in the 

comprehensive price are considered in the income statement below. According to Baboolal et al. 

(2007), structural costs represent 14.8% of the total costs, including interest expenses. Hence, in 

order to assess the structural costs, one uses formulas (44) and (45). 
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Table 21 - SCPD: Total Costs 

 

Annual Cost 

(€) (A) 

Percentage of the 

total costs (B) 

Cost per patient 

per day (€) (C) 

Operational and general costs [1]    

Drugs [2]    

ADTM [3]    

Human Resources [4]    

Consumables [5]    

Other costs [6]    

Water and electricity [7]    

Operating costs without amortization/ 

depreciation [8] 
   

Amortization/Depreciation [9]    

Operating costs [10]    

Structural costs [11]    

Total costs [12]    

 

3.4 Formulas for Result Analysis 

 

In order to make it possible to analyse and compare the results and given the fact that the 

comprehensive price is a cost per week, one needs to consider the cost per patient per week of 

treatment. As the number of patient days is not the same as the number of days in a year either for the 

SCH as for the SCPD, one can use the following formula to assess the number of days of treatment in 

a patient week (NDPw): 

(48) 𝑁𝐷𝑃𝑤 =
𝑁𝑝𝑑

𝑁𝑤
 

𝑁𝑤: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑒𝑒𝑘𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟 

 

This value and the costs per patient per day, make it possible to assess the cost per patient per 

week (Cpw), through the given formula: 

(49) 𝐶𝑝𝑤 = 𝑁𝐷𝑃𝑤 × 𝐶𝑝𝑑 

  

To compare the obtained result with literature, one needs to put all the values in the same units. 

Therefore, it is necessary to bring the annual costs per patient of the studies analysed to the present, 

meaning that one needs to assess the yearly consumer price index since the date the study was 

released to the present. To compute the annual costs per patient in the present (ACpres) one uses the 

given formula: 

(50) 𝐴𝐶𝑝𝑟𝑒𝑠 = 𝐴𝐶𝑙𝑖𝑡 × ∏ (1 + 𝑖)𝑗𝑛
𝑗=1  

 

𝐴𝐶𝑙𝑖𝑡: 𝐴𝑛𝑛𝑢𝑎𝑙 𝐶𝑜𝑠𝑡𝑠 𝑝𝑒𝑟 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑖𝑛 𝑙𝑖𝑡𝑒𝑟𝑎𝑡𝑢𝑟𝑒  

𝑛: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑒𝑑  
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However, in some of the cases, the ACpres will not be available in euros, which is the currency that 

is considered to assess the costs for the SCH and the SCPD. When this happens, it is necessary to 

consider the current exchange rate between currencies and use this formula to assess the current 

annual costs per patient in euros (ACpres€): 

 

(51) 𝐴𝐶𝑝𝑟𝑒𝑠€ = 𝐴𝐶𝑝𝑟𝑒𝑠 × 𝑒𝑟 

 

𝑒𝑟: 𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒 𝑟𝑎𝑡𝑒 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑐𝑢𝑟𝑟𝑒𝑛𝑐𝑦 𝑡𝑜 𝐸𝑈𝑅 

 

Finally, to pass the annual costs per patient to weekly costs, one needs to consider the following 

formula: 

(52) 𝐶𝑝𝑤 =
𝐴𝐶𝑝𝑟𝑒𝑠€

𝑁𝑝𝑑
× 𝑁𝐷𝑃𝑤 

 

3.4.1 Cost estimation, considering the average period of treatment 

 

Taking into consideration the average period of treatment, one can measure the total cost that 

each patient represents for a unit. Considering that the annual costs will increase with the inflation 

rate, one can evaluate the cost for each year. Then, one can compute the present value of the overall 

treatment. In order to do so, it is necessary to take into account the discount rate for the health sector. 

Although there is some controversy around the discount rate – as changes in its value sometimes may 

have a significant impact in the analysis –, the one that is normally used in economic evaluations for 

the health sector is 5% (Ferreira, 2013). 

After having evaluated the current annual costs (for 2014), one can estimate the future values 

(TCn). For this estimation, one needs to consider the consumer price index forecast for the following 

years, using this formula: 

(53) 𝑇𝐶𝑛 = 𝑇𝐶𝑐𝑢𝑟 × (1 + 𝑖)𝑛 

 

𝑇𝐶𝑛: 𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑠𝑡𝑠 𝑖𝑛 𝑦𝑒𝑎𝑟 𝑛  

𝑇𝐶𝑐𝑢𝑟: 𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑠𝑡𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑦𝑒𝑎𝑟 

𝑛: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑒𝑑, 𝑤ℎ𝑖𝑐ℎ 𝑔𝑜𝑒𝑠 𝑓𝑟𝑜𝑚 1 𝑡𝑜 𝑡ℎ𝑒 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 𝑜𝑓 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡  

 

Then, after having the values for the total costs in each year, one can compute the present value 

of the total expenses during the total period of treatment (PVCPT) using formula (54). The constant n 

depends on the type of treatment that is being considered. For hemodialysis treatments, n 

corresponds to the average period of treatment for this type of treatment which is assessed with the 

help of formulas (6) and (7). The same applies to peritoneal dialysis treatments and the average 

period of time that patients spend undergoing these treatments. 

 

(54) 𝑃𝑉𝐶𝑃𝑇 = ∑
𝑇𝐶𝑛

(1+𝑟)𝑛
𝑎𝑣𝑡
𝑖=1  
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𝑎𝑣𝑡: 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 𝑜𝑓 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡  

𝑟: 𝐷𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑟𝑎𝑡𝑒 𝑓𝑜𝑟 𝑡ℎ𝑒 ℎ𝑒𝑎𝑙𝑡ℎ 𝑠𝑒𝑐𝑡𝑜𝑟 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



47 
 

4 Application and Data Analysis 

 

In order to apply the method used to develop this work and assess the cost that a dialysis 

treatment represents, one has conducted a study of the values of each item needed and included in 

the comprehensive price. The measurements were made taking into consideration the values for the 

year 2014, which were identified using proper sources. 

 

4.1 Values for the model parameters 

 

The parameters used to apply the method are represented in the table below (Table 22): 

 

Table 22 - Model Parameters 

Parameter Hemodialysis Peritoneal dialysis 

Number of treatments per patient per week 3.15 7 

Number of patients 120 120 

Number of patient days in a year 296.19 295.73 

Average period of treatment (in years) 5.49 2.94 

 

4.1.1  Number of treatments per patient per week 

 

The data for hemodialysis treatments comes mainly from PPDU, as these are the units that 

receive the highest percentage of patients. Figure 7 shows the distribution of these patients according 

to the type of unit they are being treated at. From the total number of 10 977 patients in Portugal, only 

1 173 are treated in SOHDU, which corresponds to 10.7% of the patients. The remaining 9 804 are 

treated in PPDU. 

 

Figure 7. Distribution of patients undergoing hemodialysis treatments in Portugal, in 2013: in red are represented 

SOHDU and, in grey, PPDU (Macário, 2014). 

 

The number of hemodialysis treatments per patient can vary but is usually stated at 3 times per 

week, with each session lasting 4h (AAKP, 2012). This is called the conventional treatment. Even if in 

some cases the number of sessions can differ, depending on the characteristics and health condition 

of the patient, as it is the conventional treatment, this is value that is going to be considered as being 

the average number of treatments per patient per week. 

In order to confirm if this is an accurate value, we have analysed the units and the samples that 

were considered in the two reports. Table 23 shows the calculations made for each type of unit: one 
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considering the average values for PPDU in Portugal (EY, 2012) , and the other two considering two 

different SOHDU (Deloitte, 2008). 

 

Table 23 - Number of sessions per week per patient in 3 different units. 

 
PPDU HSJ HUC 

Number of sessions per year - sample 18631 1780 2782 

Number of patients - sample 121 12 25 

Number of sessions per year per patient 153.98 148.33 111.28 

Number of sessions per month per patient 12.83 12.36 9.27 

Number of sessions per week per patient 3.21 3.09 2.32 

Total number of patients 7865 66.9 82.5 

 

Taking into consideration the distribution of patients by the different units, which is present in 

Figure 7, it is possible to conclude that PPDU have a higher impact in treating hemodialysis patients. 

To compute the average number of sessions per week per patient considering both SOHDU, it is 

necessary to use the formula: 𝐴𝑁𝑆𝑆𝑂𝐻𝐷𝑈 = 3.09 × 66.9 + 2.32 × 82.5
66.9 + 82.5⁄ = 2.67. Therefore, 

using the data from Table 23, it is possible to compute the weighted average number of sessions 

(WANS) per week per patient, which is given by: 𝑊𝐴𝑁𝑆 = 89.3% × 3.21 + 10.7% × 2.67 = 3.15. 

Consequently, the value got after analysing different hemodialysis units in Portugal is similar to the 

one considered and recommended in literature. 

In the case of peritoneal dialysis, this does not apply because the patients perform the treatment 

at home, 7 days a week. 

 

4.1.2 Number of patients 

 

4.1.2.1 Hemodialysis 

 

The biggest groups of dialysis units in Portugal are capable of providing around 60 treatments per 

day (EY, 2012). These treatments can be divided in 3 different shifts: one in the morning, another one 

in the afternoon beginning around 13pm and the latter at the end of the day. Considering that the 

average number of treatments per week is 3.15, most patients go to a unit on Mondays, Wednesdays 

and Fridays or Tuesdays, Thursdays and Saturdays, with some exceptions that may have to go to a 

unit more than 3 times or less than that. 

Taking into consideration the three shifts and the number of treatments per day, it is possible to 

conclude that a regular unit treats around 120 patients, with 20 patients per shift on hemodialysis. As 

this value is similar to the one got from the average of the 65 clinics analysed in the EY (2012) (which 

number of equivalent full-time patients was 121), the number of patients considered in the standard 

hemodialysis unit is 120. 
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4.1.2.2 Peritoneal dialysis 

 

In order to simplify the definition of the number of patients and to make it possible to compare 

both dialysis treatments’ costs, the number of patients considered in the case of peritoneal dialysis is 

also 120. 

 

4.1.3 Number of patient-days in a year 

 

4.1.3.1 Hemodialysis 

 

To compute the number of patient-days at the SCH, one needs to take into consideration the 

values given by the three different samples available: one from the study conducted in Brazilian units 

(Abreu et al., 2013) and the other two from the HSJ and HUC (Deloitte, 2008). To get to know the 

number of patient-days from the study led by Abreu et al. (2013), one has used formula (3) in which 

the number of patient-years assessed from the study is 209, the number of days in a year is 365 and 

the number of patients undergoing hemodialysis treatments is 249. Therefore, the number of patient-

days is 306.37. 

The number of patient-days for the HUC and the HSJ are given in Deloitte (2008) and the values 

are present in Table 24, as well as the number of patients in each of the units. To compute the 

weighted average for the number of patient-days that will be considered at the SCH, one uses formula 

(4), in which i=[1,2,3] and 1 corresponds to the value from Abreu et al. (2013), 2 corresponds to the 

values for HSJ and 3 corresponds to the value for HUC. From the sum of the patients from the 3 units, 

the total number of patients considered is 398.4. Formula (4) then gives us: 𝑃𝐷𝑆𝐶𝐻 = ∑ %𝑤𝑖
𝑖
1 × 𝑃𝐷𝑖 =

249

398.4
× 306.37 +

66.9

398.4
× 318.17 +

82.5

398.4
× 247.68 = 296.19. 

 

Table 24 – Number of patient-days at the different units for hemodialysis treatments. 

 Abreu et al. HSJ HUC 

Number of patient-days 306.37 318.17 247.68 

Number of patients (Npi) 249 66.9 82.5 

 

Therefore, the number of days of continuous treatment per patient in a year, in the case of the 

SCH is 296.19. 

 

4.1.3.2 Peritoneal Dialysis 

 

In order to compute the number of patient-days at the SCPD, one also needs to take into 

consideration the values given by the three different samples available: one from the study conducted 

in Brazilian units (Abreu et al., 2013) and the other two from the HSJ and HUC (Deloitte, 2008). In the 

case of peritoneal dialysis, the values got in the study by Abreu et al. (2013) are slightly different. 

Thus, when using formula (3), the number of patient-days will be different in comparison with the one 
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assessed for the SCH. In this case, the number of patient-years is 187, the number of days in a year is 

the same (365) and the number of patients undergoing peritoneal dialysis treatments is 228. 

Therefore, the number of patient-days is 299.36. 

The total number of patients and the number of patient-days for the HUC and the HSJ are given 

in Deloitte (2008) and the values are present in Table 25. Once again, to compute the weighted 

average for the number of patient-days that will be considered at the SCPD, the formula (4) will be 

used, in which i=[1,2,3] and 1 corresponds to the value from Abreu et al. (2013), 2 corresponds to the 

values for HSJ and 3 corresponds to the value for HUC. From the sum of the patients from the 3 units, 

the total number of patients considered is 328. Formula (4) then gives us: 𝑃𝐷𝑆𝐶𝑃𝐷 = ∑ %𝑤𝑖
𝑖
1 × 𝑃𝐷𝑖 =

228

328
× 299.36 +

67

328
× 276 +

33

328
× 310.70 = 295.73. 

 

Table 25 - Number of patient-days at the different units for peritoneal dialysis treatments 

 Abreu et al. HSJ HUC 

Number of patient-days 299.36 276 310.70 

Number of patients (Npi) 228 67 33 

 

Therefore, the number of days of continuous treatment per patient in a year, in the case of the 

SCPD is 295.73. 

 

4.1.4 Average Period of Treatment  

 

4.1.4.1 Hemodialysis 

 

In 2013, the average age of patients undergoing hemodialysis treatments in Portugal was 66.9 

years old (Macário, 2014). Given all the health complications associated with the end-stage renal 

disease as well as the presence of other risk factors (as described in Table 2), these patients have a 

limited longevity. Over the last years, the mortality rate in Portugal associated with this type of 

treatment has been decreasing, having reached a value of 13.18% in 2013 (in 2011 this value was 

13.79% and in 2012 it was 13.65%) (Macário, 2014). Therefore, there is an average period of 

treatment for patients who are under these circumstances. 

There are four reasons for patients to stop underdoing a dialysis treatment: it can be either due to 

death, which is the most common reason, to kidney transplantation, to a change in the type of 

treatment (either from hemodialysis to peritoneal dialysis or vice-versa), to abandonment of the 

treatment or due to recovery (Macário, 2013). 

 

As can be analysed in Figure 7, SOHDU provide hemodialysis treatments at their facilities. 

However, these are normally transitory because it is common for SOHDU treat patients that are 

submitted to inpatient care and, consequently, have to stay at hospitals for a given period. If they 

suffer from chronic kidney disease then they have to continue their treatments while they are staying 
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at the hospital under medical supervision. Therefore, the time these patients spend at a hospital 

depends on their physical condition and varies from person to person. 

However, those are not the only patients treated at these hospitals. There is an agreement 

between the Portuguese government and SOHDU in order for them to treat patients that come from 

African Countries of Official Portuguese Language (PALOP). While they are getting everything settled 

to stay in Portugal to do their treatment, people who come from PALOP countries are seen by 

physicians at SOHDU. After a certain period – the amount of time it takes for their situation to be 

regularized -, they are transferred to a PPDU closer to their address. This normally takes about 2 

years, so this is the average length of time that a patient spends being treated at a SOHDU. 

Nonetheless, not only inpatients and patients that come from the PALOP countries have their 

treatments done in hospitals. This also happens with patients that have serious diseases that can be 

transmitted to others, such as HIV and hepatitis B and C. These patients are also treated in SOHDU 

until their situation is stabilized. In these cases, special measures have to be taken to avoid 

compromising the situation and health condition of the ones that are treating these patients or are 

being treated next to them. Patients infected with Hepatitis B have to do the treatment in isolated 

rooms that are only used for this group of people; patients with Hepatitis C and with HIV have to have 

their own monitors and material (fixed hemodialysis stations). In some cases, HIV infected patients 

may need to be isolated as well (CEGEA, 2007). 

 

As was previously said and shown in Figure 7, PPDU have more impact in the treatment of 

hemodialysis patients. Because of this, the method will be applied considering the average period of a 

hemodialysis treatment at PPDU. This period will be higher than the one for SOHDU, as these units 

are responsible for patients in adverse health conditions or patients that will only be at the facilities for 

a limited period of time. 

In order to assess the average period of a hemodialysis treatment, one has used the formula 

defined in section 3.1.1. First, there was the need to evaluate each reason that lead to the end of a 

hemodialysis treatment and the number of people involved in each of them. To get a more accurate 

value, the analysed data was extracted from two different years: 2012 and 2013. These were the 

chosen years as there was data available from the SPN reports, regarding these two years (Macário, 

2013, 2014). Table 26 shows the list of these reasons, as well as the number of patients that stopped 

undergoing hemodialysis treatments. 

 

Table 26 - Reasons that lead to the end of the hemodialysis treatment and the number of patients that 

represented them in 2012 and 2013. (Macário, 2013, 2014) 

Year 2012 2013 

Death 1414 1411 

Transplantation 330 351 

HD to DP 64 72 

Abandonment or recovery 123 101 

Total 1931 1935 

 



52 
 

The data shown in Table 26 allows the computation of the values present in Table 27, as it 

exhibits the total number of patients that were out of treatment at the end of 2012 and 2013.  As was 

previously mentioned, the total number of patients undergoing hemodialysis treatments in 2013 was 

10 977. In 2012, according to the SPN 2013 report (Macário, 2013) this number was 10 540 at the end 

of the year and 10 409 in the beginning. These numbers were then used to compute the average 

period of treatment, using formula (6) and the data available in Table 27. 

 

Table 27 - Calculation of the average duration of a hemodialysis treatment. 

Year 

Beginning 
of 2012 

End of 
2012 2013 

Total number of patients 10 409 10 540 10 977 

Patients that are OUT 
 

1 931 1 935 

Average number of patients in each year 
 

10 474.5 10 758.5 

Average period of treatment 
 

5.42 5.56 

 

Considering the average period of treatment for 2012 and 2013, it is now possible to compute a 

mean value 𝑃𝑎 = (5.42 + 5.56) 2⁄ = 5.49. 

 

4.1.4.2 Peritoneal Dialysis  

 

In 2013, the average age of patients undergoing peritoneal dialysis treatments in Portugal was 

53.7 years old and it is a value that has been increasing over the years (in 2011 it was 50.1 and in 

2012 it was 52.2) (Macário, 2014). Due to the presence of health complications and other risk factors 

(as described in Table 2), end-stage renal disease patients have a limited longevity. In Portugal, the 

mortality rate associated with this type of treatment has been decreasing, having reached a value of 

5.54% in 2013 (in 2011 this value was 6.79% and in 2012 it was 6.73%) (Macário, 2014). 

The data for peritoneal dialysis treatments comes from SOHDU, as these are the units where 

patients are seen by their physicians and where they get the material from. To compute the average 

period of treatment, there is the need to know the data related to the number of patients that were 

doing peritoneal dialysis in the beginning and in the end of each year. Besides this, one should also 

look at the number of patients that stopped their treatment during a certain year. Table 28 exhibits a list 

of the reasons why patients stop undergoing peritoneal dialysis treatments, as well as the structure 

used to compute the total number of these patients. 

 

Table 28 - Reasons that lead to the end of the peritoneal dialysis treatment and the number of patients that 

represented them in each year (Macário, 2013, 2014) 

Year 2012 2013 

Death 44 39 

Transplantation 64 85 

PD to HD 122 135 

Abandonment or recovery 5 5 

Total 235 264 
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With the data provided in Table 28, it is possible to compute the values presented in Table 29. 

The total number of patients undergoing hemodialysis treatments in 2013 was 732. In 2012, according 

to the SPN 2013 report (Macário, 2013) this number was 742 at the end of the year and 704 in the 

beginning. Table 29 represents the data needed to compute the average period of treatment for 

peritoneal dialysis, which will be used in to assess the potential cost of a patient that is undergoing this 

kind of treatment. 

 

Table 29 - Calculation of the average period of a peritoneal dialysis treatment 

Year 

Beginning 
of 2012 

End of 
2012 2013 

Total number of patients 704 742 732 

Patients that are OUT  235 264 

Average number of patients in each year  732 737 

Average period of treatment  3.08 2.79 

 

Considering the average period of treatment for 2012 and 2013, it is now possible to compute a 

mean value 𝑃𝑎 = (3.08 + 2.79) 2⁄ = 2.94. 

 

4.2 Standard Clinic Definition - Hemodialysis 

 

4.2.1 Cost Definition 

 

To assess the costs that the SCH incurs with the drugs taken by its patients, one had to analyse 

the different drugs, measuring its annual consumption and unit price. Then, considering the total 

annual costs, divide its value by the number of standard patients and number of days of drug 

consumption in a year. In what concerns the number of patients, the process considered is the one 

defined in Table 22. Regarding the number of days of each drug consumption in a year, one has 

contemplated the values present in Deloitte (2008). Given the sample dimension of patients in the 

Deloitte study (16 patients) and the sample days of drug consumption (272 days), one calculated the 

daily consumption of each drug using formula (8). However, one needs to take into consideration that 

the sample only considered the drugs consumed between the 1
st
 of January and the 30

th
 of 

September (hence the 272 days instead of the total number of days in a year). Therefore, to compute 

the annual consumption per class of drug, one considers the number of days in a year (365 days), 

taking into account the proportion of drugs analysed in the study, and uses formula (9) to do so. 

The unit price per drug was provided by two private units that provide dialysis treatments, which 

did not authorize the revelation of the sources, and were assessed according to the prices they pay to 

the suppliers. In comparison to the information available at the INFARMED’s website (INFARMED, 

2015) one has identified that these costs are indeed smaller than the selling price to the public of each 

drug, which makes sense as SOHDU and PPDU buy directly to suppliers and in big quantities. With 

the information regarding the unit price of each drug and the calculations made to assess their annual 

consumptions, formula (10) makes it possible to compute the annual costs for each class of drugs. 



54 
 

Thus, it is easy to measure the value for the total annual costs that the SCH has with drugs using 

equation (11). 

Considering the 120 patients that undergo the treatment at the SCH and the number of days of 

treatment, it is possible to assess the cost per patient per day through formula (12). Although patients 

take pills almost every day, one still considers the number of patient days in line with what is done with 

the other costs. In this case, this cost is 21.77€ as shown in Table 30. Consequently, it is possible to 

compute the percentage of the total costs that each class of drugs represent using equation (13). 

 

Table 30 - SCH: Costs with drugs 

Classes of Drugs 
Annual Costs (€) 

(A) 

Cost per patient 

per day (€) (B) 

Percentage of the 

total cost (C) 

Anemia [1] 253 284.87  32.74% 

Renal osteodystrophy [2] 162 895.42  21.06% 

Hypertension [3] 6 073.93  0.79% 

Nutrition and vitamins [4] 213 956.00  27.66% 

Other drugs [5] 137 441.62  17.77% 

Total [6] 773 651.84 21.77 100% 

 

In order to identify all the costs that the SCH has with the ADTMs, one had access to them 

through DR’s ordinance number 20 (1.ª série — N.º 20 Diário da República, 2014). Considering the 

periodicity given at Deloitte (2008) or computed through the use of formula (14), one has assessed the 

annual costs per area through formula (15), which were indispensable to complete Table 31, as well 

as Table 6 from Annex 6.6. Table 6 from Annex 6.6 includes the values for each ADTM that made it 

possible to fill the table below. 

The cost per patient per day is calculated taking into consideration the parameters for the number 

of patients at the SCH, as well as the number of days of continuous treatment per patient in a year, 

which are present in Table 22. Through the division of the total annual costs incurred with the ADTMs 

by the total number of patients and the number of patient-days, one gets a value of 3.26€ per patient 

per day of treatment as shown in Table 31. 

 

Table 31-SCH: Auxiliary diagnostic and therapeutic means costs 

Auxiliary Diagnostic and 

Therapeutic Means Area 
Annual Costs (€) (A) 

Cost per patient per day (€) 

(B) 

Cardiology [1] 780.00  

Clinical Pathology – Biochemistry [2] 59 291.04  

Clinical Pathology – Microbiology [3] 50 548.80  

Imagiology [4] 5 128.13  

Total [5] 115 747.97 3.26 

 

According to the Portuguese legislation (1.ª série — N.º 231 Diário da República, 2013) and to 

the Best Practices Guidelines (OM, 2011), there are specific requirements in terms of staff and its 

numbers. Each SCH must have: 
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 a clinical director, who is responsible for its management; 

 a physician, that has to be present whilst the unit is providing any treatment; 

  a nephrologist, who has to be present at least 1h/week for each 4 patients that are under its 

surveillance; 

  a chief nurse, who has to be present at least 1h/week for each 5 patients that are treated at 

the unit; 

 at least 2 nurses that have to be present in each shift. Each nurse should only be responsible 

for 4 patients at a time (5 patients per nurse is the maximum value approved by the 

Portuguese Medical Society); 

 a social service technician, that has to be present at least 1h/week for each 10 patients that 

are treated at the unit; 

 a pharmacist, that can work in more than one unit; 

 a nutritionist, that can also work in more than one unit; 

 an administrative assistant, that works 8h per day; 

 at least one auxiliary, that is working while the unit is open. 

Therefore, considering that 120 patients are treated at the SCH and that there is a maximum of 

20 patients per shift, the number of staff present at the unit is shown in Table 32. The costs per hour 

were assessed through formula (17), taking into account the values for the gross salaries defined by 

SEP (2013) regarding the nurse and chief nurse salaries, by SIM(2014) regarding the physician and 

the nephrologist, by Hays (2014) regarding the clinical director and, finally, by WIF (2015) to assess all 

the other salaries. Formula (17) includes the food allowance, which is fixed at a value of 131.47€, as 

well as the base salary, considering one-twelfth for the Christmas and Holiday bonuses (i=1), the 

contributions for Social Security (i=2), the insurance against accidents at work (i=3) and extra costs 

such as training expenses and medical assistance (i=4). In terms of contributions to Social Security, 

companies have to pay a tax rate of 23.75% (SS, 2013). As for the insurance against accidents at 

work, costs represent on average 1% of the gross salary. To assess the value spent in training and 

medical assistance, one has looked at the structure of the staff costs present at the Annual report of a 

Health Care Entity (JMS, 2014) that has a similar frame in terms of costs with personnel and realised 

that these costs normally represent around 5% of the base salary. Considering that the number of 

working days in a month is 22, the number of working hours per day is 8h and that the number of 

months considering bonuses is 14, one can now compute the costs per hour for each set of 

professionals. With this result and using formula (18) it is possible to compute the annual costs per 

group of workers and consequently, the costs per patient per day, considering 120 patients and 

296.19 days of treatment per patient with the help of equation (12). In terms of Human Resources, the 

costs per patient per day are 10.08€ as shown in Table 32. 
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Table 32 - SCH: Costs with Human Resources 

 

The consumables are essential in a dialysis treatment. To compute the annual costs that the SCH 

incurs with these materials, one has considered the values accessed through a source that wanted to 

be kept confidential and has computed the annual consumption and costs using formulas (20) and 

(21). With these values, it was possible to complete Table 33 and ascertain the value for the cost per 

patient and per day. Considering that the average number of sessions per week per patient is 3, that 

there are 52 weeks in a year and that the number of patients treated at the SCH is 120, the annual 

consumption was computed using these values and the consumption per session of each 

consumable, which was available at Deloitte (2008). The annual costs for each consumable are then 

given by multiplying the annual consumption of each consumable by its unit price. 

In comparison to the cost structure present at Deloitte (2008), one has made some changes, as 

advised by a health professional in the area. This is because consumables such as the clamps and 

the saline solution system are included in the arteriovenous lines set, and instead of the compresses 

alone one has to consider the kit on/off, which comprises 4 compresses, a sterile field and an alcohol 

towel. The bandages were also added to the list as in each session 2 bandages are used. 

Using formula (22), that considers the total annual costs incurred with the consumables, the total 

number of patients and the days of treatment, one gets a value of 18.52€ per patient per day of 

treatment as shown in Table 33. 

 

 

 

 

 

Personnel 

Indicative number 

of professionals 

(A) 

Hours of 

Work per 

week (B) 

Cost/hour 

(€)  (C) 

Annual 

Costs (€) (D) 

Costs per 

patient per 

day (€) (E) 

Clinical Director [1] 1 12 70.99 40 890.24  

Nephrologist [2] 1 30 45.82 65 980.80  

Physician [3] 2 72 36.07 124 657.92  

Chief Nurse [4] 1 24 18.45 21 254.40  

Nurse [5] 10 72 13.06 45 135.36  

Auxiliary [6] 2 72 6.34 21 911.04  

Administrative 

assistant [7] 
2 48 7.84 18 063.36  

Social Service 

Technician [8] 
1 12 12.75 7 344.00  

Nutritionist [9] 1 12 11.24 6 474.24  

Pharmacist [10] 1 12 11.24 6 474.24  

Total [11] 21   358 185.60 10.08 
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Table 33 - SCH: Costs with consumables 

Consumables 
Type 

(A) 

Unit 

price (€) 

(B) 

Consumption 

per session 

(C) 

Annual 

consumption 

(D) 

Annual 

Costs (€) 

(E) 

Cost per 

patient 

per day 

(€) (F) 

Hemodialysis kit: 
 

     

Dialyzer [1] Unit 11.13 1 18 720 208 353.60  

Arteriovenous lines set [2] Set 2.00 1 18 720 37 440.00  

Unipunction lines set [3] Set 4.00 0.10 1 872 7 488.00  

Acid concentrate [4] Liter 1.21 5 93 600 113 256.00  

Bicarbonate [5] Cartridge 5.30 1 18 720 99 216.00  

Fistula needle [6] Unit 0.32 1.6 29 952 9 584.64  

Disinfectant [7] Bottle 2.21 1 18 720 41 371.20  

Machine filters [8] Unit 84.80 0.02 374 31 749.12  

Heparin [9] Bottle 1.27 0.33 6 178 7 845.55  

Low molecular weight 

heparin [10] 
Amp 1.66 1 18 720 31 075.20  

Saline solution (1000 cm3) 

[11] 
Bottle 0.60 1 18 720 11 232.00  

Remaining unspecified 

material:  
     

20 mL syringe - for 

continuous heparinization 

[12] 

Unit 0.065 3 56 160 3 650.40  

Gloves [13] Pair 0.22 2 37 440 8 236.80  

Capillary blood glucose 

test [14] 
Unit 0.18 0.03 562 101.09  

Kin on/off [15] Unit 0.25 1 18 720 4 680.00  

Disinfectant [16] Unit 5.51 0.40 7 488 41 258.88  

Adhesives [17] Unit 0.41 0.16 2 995 1228.03  

Bandages [18] Unit 0.012 2 37 440 449.28  

Total [19]     658 215.79 18.52 

 

Table 34 takes into consideration the estimated expenditures that the SCH incurs with the 

building and with indirect patient and workers’ related costs. Each of the items will be analysed 

separately, as some of them represent a percentage of the rent, the number of patients treated at the 

SCH or the number of professionals that work at the SCH. 

To assess the value for the rent (row 1 from Table 34), it is necessary to take into account the 

area of the SCH and the average cost of renting per square meter in Continental Portugal, which was 

7€ per month in the third trimester of 2014 (FFMS, 2015). Given that the stations occupy an area of 

7.84m
2
 each and that the total number of stations at the SCH is 20, it is possible to assess the total 

area occupied by the stations by using formula (23). The result is 156.8 m
2
 for the dialysis stations 

area. 
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To compute the total area of the SCH, one uses the information got from Paiva (2002), NHS 

(1996) and Kronborg (2010). In Kronborg’s study, an area of 350m
2
 is considered for a dialysis unit 

with 12 dialysis stations. Bearing in mind the value recommended by the DR (1.ª série — N.º 231 

Diário da República, 2013) for the area of each station (1.8m x 2.5m), the 12 dialysis stations occupy 

54m
2
, which leaves 296 m

2 
for the changing rooms, offices and other appurtenant facilities. Therefore, 

using formula (24) and considering an area occupied by the stations in the SCH, which is 156.8 m
2
, by 

the reception, which is 18 m
2
, by the room for medical appointments, which is 16.5 m

2
, by the room for 

other treatments rather than the hemodialysis sessions, which is 12 m
2
 and by the other facilities, 

which is 296 m
2
, one can get the total area of the clinic that is 499.3 m

2
. Formula (25) makes it now 

possible to compute the annual expenses that the SCH has with the rent, which are: 𝐴𝐶𝑟𝑒𝑛𝑡 = 499.3 ∗

7.0 ∗ 12 = 41 941.20 €. 

As for the costs with building maintenance, one needs to compute them with the help of formula 

(26). Assuming the highest percentage considered by Gomes (1992), which is 5%, one can compute 

the total annual costs with building maintenance. 

To assess the costs with security, one has considered the prices given by Prosegur for the 

central of fire detection and intrusion control, which were 5.000€ and 2.000€, respectively. Considering 

the depreciation rate of 14.28%, the annual costs with the centrals are 999.6€ as given by formula 

(27). Besides this, the annual fixed costs were evaluated at 1 100€, which gives a final value for the 

total costs of 2 099.60€ as computed through formula (28). 

 After contacting a specialist from an insurance company named Seguro Plus, one has concluded 

that the company’s civil responsibility is given by an annual payment of 500€. The variable value 

depends on the materials and furnishings that the SCH has. Given the total value of the hemodialysis 

equipment (560 000€) and the work and office material expenses computed below, one has used 

formula (29), considering VVmat as the sum of these numbers. 

In what concerns the costs related to the number of professionals that work at the SCH, which 

are the expenses with work and office material and the administrative costs, one has assessed them 

considering as a sample the data provided from the survey conducted to numerous clinics, that is 

present at the EY (2012). This data and the value for the number of professionals that work at the 

SCH (which is 21, as shown in Table 32) made it possible to calculate the annual costs for the 

mentioned items, through formulas (31) and (32). However, in order to analyse the annual costs of the 

sample, it is necessary to consider the consumer price index over the years. Therefore, one needs to 

compute the average inflation rate between 2012 and 2014 (n=3). According to (INE, 2015), the 

consumer price index was 2.77% in 2012, 0.27% in 2013 and -0.28% in 2014. Formula (30) makes it 

possible to evaluate the average inflation rate as being 0.91%. This was the value used in formula 

(32). 

There are some costs that depend on the number of patients treated at the SCH, which are 120. 

These costs include the ones with meals, communication, waste and other medical products and are 

computed taking into consideration the data provided from the survey conducted to numerous clinics, 

which is present at the EY (2012). Using the same consumer price index that was mentioned in the 
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previous paragraph, it was possible to compute the annual costs through formulas (32) and (33) and 

present them in Table 34. 

As for the hygiene products expenses, as these depend both on the number of patients and on 

the number of professionals, one uses formulas (32) and (33), but considers Np as being 141 and Nps 

as being 160, values that correspond to the sum of the number of patients and the number of 

professionals in the SCH and in the EY report, respectively. 

Given the percentage of 32.5% that the accounting expenses represent in comparison to the total 

external expenses with auditing, consulting and factoring, one can compute the costs for the SCH 

through formulas (32) and (34) using the EY (2012) as a resource. 

Finally, the cost per patient per day is evaluated through formula (22) and fixed at 3.22€ per 

patient day. 

 

Table 34 - SCH: Other costs 

Other costs Annual Costs (€) (A) 
Cost per patient per 

day (€) (B) 

Rent [1] 41 941.20  

Building Maintenance [2] 2 097.06  

Security [3] 2 099.60  

Insurance [4] 1 348.44  

Patients’ meals [5] 18 191.90  

Work and office material [6] 5 625.02  

Other medical products [7] 5 481.72  

Communications [8] 8 015.20  

Administrative [9] 564.94  

Waste [10] 8 041.69  

Hygiene products [11] 8 143.73  

Accounting expenses [12] 12 917.16  

Total [13] 114 467.66 3.22 

 

According to Ahmad (Ahmad, 2005) and to Canaud et al. (1996), patients are exposed to around 

400 L of water per week. Therefore, considering the 3 sessions per week for the patients at the SCH, 

in each hemodialysis’ session, patients are exposed to around 133.33L of water. However, as stated 

by Ferreira (2009), clinics spend around 60L of water per day per patient in their regular activities 

because they need water for toilets, cleaning, washing clothes and medical products and to prepare 

the meals. Therefore, one needs to consider that this extra spending represents 180L per week per 

patient. 

Considering these values, that patients are treated all year round and that the SCH has 120 

patients, one can assess the annual consumption of water using formula (35). According to APDA 

(2014), the weighted average price in Portugal in 2013 was 1.734€/m
3
. As the prices increased on 

average 3.08% per year between 2010 and 2013, one can consider this rate to compute the price for 

2014 which is given by 1.787€/m
3
 and is the most recent value (APDA, 2014). 
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Bearing in mind the characteristics of a Hemodialysis’ machine either from Gambro or Fresenius - 

some of the top manufacturers worldwide –, the power supply is normally set at 230 V and between 

6A and 10A. Hence, in terms of Watts, the power consumption can be considered as an average 

value and be assumed as 1840W, as given by formula (37). Through formula (38), one can see that 

this power corresponds to 10 598.4 kWh for the 20 machines. Using EDP’s website as a resource, it is 

possible to see that other devices such as illumination, air conditioning, computers and televisions 

correspond to an average monthly consumption of 12 kWh, 1158 kWh, 15 kWh and 30kWh 

respectively (EDP, 2015). The annual consumption has all these components into account and is 

calculated using equation (39). According to the ERSE (2015), the best tariff that is available 

corresponds to a rate with 3 different prices that depend on the time of the day (if the SCH is operating 

in the morning, afternoon and/or night), on the time of the year (summer or winter) and on the days of 

the week (as the SCH is also opened on Saturdays, there is a different rate for these days). The SCH 

is opened 52 Saturdays in a year and there are 2 different rates that depend on the time of the day, so 

half of the day one considers a rate of 0.1415€/kWh and the other half 0.0804€/kWh (6h each). 

Besides the distinction made for Saturdays, half of the year is considered as having a winter rate and 

the other half as a summer rate. Therefore, given the schedules and tariffs that exist, during winter 

one has to consider that the unit is consuming energy at 0.2817€/kWh for 5h and at 0.1415€/kWh for 

7h. During summer, the SCH is consuming energy at 0.2817€/kWh for 3h and at 0.1415€/kWh for 9h. 

Considering these values, a monthly consumption of 12 153.3kWh that is reflected in 26 opening 

days, one can compute the hourly consumption which is given by 38.95kWh. Therefore, taking into 

account the different tariffs for the different times of the day and the year, it is possible to calculate an 

annual cost of 2 696.62€ for Saturdays, of 12 334.22€ during the winter (excluding Saturdays) and of 

10 892.57€ during the summer (excluding Saturdays as well). Summing these values, one gets an 

annual cost of 25 923.41€. As there is a fixed cost of 2.0214€ for this type of tariffs, one has to add to 

the annual cost a value of 737.81€ using formula (40). 

 

Table 35 - SCH: Water and electricity consumption costs 

 
Unit 

Unit price (€) 

(A) 

Annual 

consumption (B) 

Annual cost 

(€) (C) 

Costs per 

patient per 

day (€) (D) 

Water [1] m
3
 1.787 3 340.80 5 970.01 0.168 

Electricity [2] kWh - 145 839.6 26 661.22 0.75 

Total [3] 
 

  32 631.23 0.918 

 

In order to be able to provide the treatment at the same time to the 120 patients undergoing their 

hemodialysis sessions at the SCH, the unit needs to have the number of equipment necessary to 

receive 20 patients at the same time. Therefore, it is considered that the quantity of machines 

requested is 20, as well as the number of chairs. Hence, after having access to the costs that the 

confidential source has with the equipment, it is possible to compute the total cost for each of the 

items through formula (41). The depreciation rates considered for the first two items were taken from 

the rates stated in the DR (1.ª série — N.º 178 Diário da República, 2009) for health services, 
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considering the chairs as furniture and the hemodialysis machine as appliances. As for the water 

treatment system, one has considered the rates stated for collection and distribution of water, 

considering the system as machines and appliances. 

Consequently, in the case of furniture the depreciation rate is 12.50%, in the case of appliances 

for health services is 14.28% and in the case of machines and appliances for water collection and 

distribution is 12.50%. Formula (42) makes it now possible to compute the annual costs with the 

equipment and, thereafter, the costs per patient per day using formula (22), considering ACequip. 

 

Table 36 - SCH: Hemodialysis Equipment Costs 

Equipment 
Unit Price 

(€) (A) 

Quantity 

(B) 

Total cost 

(€) (C) 

Depreciation 

(D) 

Annual 

cost (€) 

(E) 

Costs per 

patient per 

day (€) (F) 

Hemodialysis machine [1] 22 000 20 440 000 14.28% 62 832 1.768 

Hemodialysis chair [2] 1 500 20 30 000 12.50% 3 750 0.106 

Water treatment system [3] 90 000 1 90 000 12.50% 11 250 0.317 

Total [4]     77 832 2.191 

 

Hemodialysis equipment maintenance is extremely important to certify that the treatment is being 

well-provided and is efficient. Hence, the equipment has to be constantly monitored. As hemodialysis 

patients are exposed to hundreds of litres of hemodialysis fluids per week during their sessions, the 

quality of the water used to dilute the concentrated dialysate fluid is of an extreme importance as it is 

going to be in contact with the patient’s blood (Canaud & Mion, 1996). Given this, the units have to 

make sure that the water used is in perfect conditions and monitor its water treatment system. 

As was stated by Singer et al. (1994), the annual costs with maintenance represent 10% of the 

direct costs with a machine. Therefore, taking into consideration that each hemodialysis machine 

costs 22.000€, through formula (43) it’s possible to calculate the annual cost that the maintenance 

represents. Considering that there are 20 machines at the SCH, one can compute the total annual 

costs. Then, one can conclude that the cost per patient per day is given by 1.24€. 

The same applies to the water treatment system, as its cost is 90.000€, one can use formula (43) 

to assess the annual maintenance cost and then formula (12) to compute the cost per patient per day, 

which is 0.25€. 

 

Table 37 - SCH: Maintenance costs 

Equipment maintenance 
Cost per machine 

(€) (A) 
Quantity (B) 

Annual 
maintenance 
cost (€) (C) 

Cost per patient per 
day (€) (D) 

Hemodialysis Machine [1] 22 000 20 44 000 1.24 

Water treatment system [2] 90 000 1 9 000 0.25 

Total [3]   53 000 1.49 

 

After having estimated all the cost structures for the SCH, one can finally construct the total costs 

structure described in Table 38 and compare it to the one given in Table 14. It is important to note that 

the costs with equipment are considered in the amortization/depreciation row. Therefore, one needs to 
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take 999.6€ from the “other costs” annual value and add it to the “amortization/depreciation” annual 

costs, as this are related to the equipment needed for fire detection and intrusion detection, 

considered in the security expenses. As taxes are not necessary expenses to perform dialysis 

treatments (ACSS, 2013) and taking into account EY (2012) and its cost structure, the contribution of 

taxes is close to zero. Therefore, one is not going to consider tax expenses. 

To assess the value for the structural costs, one has to find the total costs for the SCH first. 

Therefore, using formula (44) and (45), one can conclude that the total annual costs are 

2 563 065.83€. Hence, the structural costs correspond to a value of 379 333.74€. The cost per patient 

per day is then assessed using formula (22) and is equal to 72.112€. 

 

Table 38 – SCH: Total Costs structure 

 

Annual Cost 

(€) (A) 

Percentage of the 

total costs (B) 

Cost per patient 

per day (€) (C) 

Operational and general costs [1]    

Drugs [2] 773 651.84 30.18% 21.77 

ADTM [3] 115 747.97 4.52% 3.26 

Human Resources [4] 358 185.60 13.97% 10.08 

Consumables [5] 658 215.79 25.68% 18.52 

Other costs [6] 113 468.06 4.43% 3.19 

Water and electricity [7] 32 631.23 1.27% 0.92 

Maintenance [8] 53 000 2.07% 1.49 

Operating costs without amortization/ 

depreciation [9] 
2 104 900.49 82.12% 59.22 

Amortization/Depreciation [10] 78 831.60 3.08% 2.22 

Operating costs [11] 2 183 732.09 85.20% 61.44 

Structural costs [12] 379 333.74 14.80% 10.67 

Total costs [13] 2 563 065.83 100% 72.112 

 

Comparing the total costs structure present in Table 38 with the cost distribution of a PPDU 

shown in Table 14, it is possible to state that the operational costs and the structural costs 

percentages are similar between the result from the application of the methodology and the PPDU 

average analysed in EY (2012). However, as in the application of the methodology one has 

considered the Best Practice Guidelines and the DR’s restrictions in terms of human resources, these 

costs have less impact in the SCH because the number of personnel needed is lower. As for drugs 

and consumables it is possible to state that in both cases the percentages are close to each other. 

However, in the SCH the drugs have a greater impact in the final costs and in the PPDU average the 

consumables have more impact. 

As the costs with higher impact are different in both cases, the structure ends up being slightly 

different. If one analyses the water and electricity and maintenance, the structure is similar to the one 

from the PPDU. Nonetheless, the other costs have a lower impact in the final costs than the ones that 

are considered in the average PPDU. Amortizations and depreciations represent a similar percentage 

of the costs in both cases. 
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Therefore, one can state that there were some structural updates in the SCH, which led to the 

emergence of differences in the overall cost structure. 

 

4.3 Standard Clinic Definition - Peritoneal dialysis 

 

4.3.1 Cost definition 

 

Once the model parameters are defined and the costs assessed, one can start filling the cost 

structure for the SCPD. Starting by analysing the costs with drugs, one needs to look at the list of the 

drugs included in the comprehensive price that was obtained through Deloitte (2008) and is present in 

Annex 6.5, as well as a definition of what they are used for and how many times they have to be 

consumed. It is necessary to measure its annual consumption and to get its unit price, in order to 

compute the annual costs taking into consideration the number of patients and days of treatment.  

Given the sample dimension of patients undergoing Peritoneal Dialysis, present in Deloitte (18 

patients) and the sample days of drug consumption (272 days), one calculated the daily consumption 

of each drug using formula (8). In order to evaluate the annual consumption per class of drug, one 

considers the number of patient days, taking into account the proportion of pills taken, and uses 

formula (9). 

Once again, the unit price per drug was provided by two units that provide dialysis treatments, 

which did not authorize the revelation of the sources, and were assessed according to the prices they 

pay to the suppliers. In comparison to the information available at the INFARMED’s website 

(INFARMED, 2015) one has identified that these costs are indeed smaller than the selling price to the 

public of each drug, which makes sense as SOHDU and PPDU buy directly to suppliers and in big 

quantities. With the information regarding the unit price of each drug and the calculations made to 

assess their annual consumptions, formula (10) makes it possible to compute the annual costs for 

each class of drugs. Thus, it is easy to measure the value for the total annual costs that the SCH has 

with drugs using equation (11). 

As there are 120 patients treated at the SCPD, one can assess the cost per patient per day 

through formula (12), which is 14.84€. After, the evaluation of the percentage of the total costs that 

each class of drugs represent is done using equation (13). As can be seen in Table 39, the class of 

drugs that has a higher weight in the total annual costs is the one for anemia. 

 

Table 39 - SCPD: Costs with drugs 

Classes of Drugs 
Annual Costs 

(€) (A) 

Cost per patient 

per day (€) (B) 

Percentage of the 

total cost (D) 

Anemia [1] 230 973.59  43.58% 

Renal osteodystrophy [2] 121 053.52  22.98% 

Hypertension [3] 10 852.60  2.06% 

Nutrition and vitamins [4] 39 429.66  7.49% 

Other drugs [5] 124 426.98  23.62% 

Total [6] 526 736.35 14.84 100% 
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In order to identify all the costs that the SCPD has with ADTMs, one had access to the prices 

through DR (1.ª série — N.º 20 Diário da República, 2014). Considering the periodicity given at 

Deloitte (2008) or computed through the usage of formula (14), it was possible to estimate the annual 

costs per area using formula (15), which are indispensable to complete Table 40, as well as Table 6 

from Annex 6.6. Table 6 from Annex 6.6 includes the values for each ADTM that made it possible to fill 

the table below. 

The cost per patient per day is calculated taking into consideration that the SCPD has 120 

patients and that the number of days of continuous treatment per patient in a year is 295.73, values 

present in Table 22. Through the division of the total annual costs incurred with the ADTMs by the 

total number of patients and the number of patient-days, one gets a value of 3.24€ per patient per day 

of treatment as shown in Table 40. 

 

Table 40 -SCPD: Auxiliary diagnostic and therapeutic means costs 

Auxiliary diagnostic and therapeutic 

means area 

Annual costs (€) 

(A) 

Costs per patient per 

day (€) (B) 

Cardiology [1] 780.00  

Clinical pathology – Biochemistry [2] 56 717.45  

Clinical pathology – Microbiology [3] 50 548.80  

Imagiology [4] 6 942.69  

Total [5] 114 988.95 3.24 

 

According to the Portuguese legislation (1.ª série — N.º 231 Diário da República, 2013) and to 

the Best Practices Guidelines (OM, 2011), the requirements in terms of staff and its numbers are 

different for the SCPD because the treatment is performed at home. However, during the normal 

functioning hours of the unit, there has to be always present at least a nurse and a nephrologist that 

are allocated to this type of treatment to ensure that any patient can be treated even if there was no 

appointment scheduled. 

Therefore, according to the Best Practices Manual (OM, 2011) each SCPD must have: 

 a nephrologist, available at the normal functioning hours of the SCPD, who can’t treat more 

than 2 patients per weekly hour of work. 

 a nurse, available at the normal functioning hours of the SCPD, who can’t treat more than 1 

patient per weekly hour of work. 

The normal functioning hours of the clinic can be considered from 9am to 5pm, 5 days a week. In 

what concerns other staff, the unit has to have a clinical director, who doesn’t need to spend more 

than 8 hours per week at the clinic, and an administrative assistant, who has to be present at the 

normal functioning hours of the SCPD (Deloitte, 2008). Therefore, considering that 120 patients are 

treated at the SCPD, the number of staff present at the unit is defined using formula (19). 

The costs per hour were assessed through formula (17), taking into account the values for the 

gross salaries defined by SEP (2013) regarding the nurse salary, by SIM (2014) regarding the 

nephrologist, by Hays (2014) regarding the clinical director and, finally, by WIF (2015) to assess the 

administrative assistant’s salary. Formula (17) includes the food allowance, which is fixed at a value of 
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131.47€ as mentioned in section 4.2.1, as well as the rate paid to Social Security, which is 23.75% of 

the base salary (SS, 2013), the insurance against accidents at work that represents on average 1% of 

the base salary and costs spent in training and medical assistance, which represent around 5% of the 

base salary. 

Considering that the number of working days in a month is 22, the number of working hours per 

day is 8h and that the number of months considering bonuses is 14, one can now compute the costs 

per hour for each set of professionals and then estimate the annual costs for each group of workers, 

using formula (18). Considering the 120 patients treated at the SCPD and the 295.73 days of 

treatment per patient, with the help of equation (12) it is possible to measure the costs per patient per 

day, which are 7.03€ as can be seen in Table 41. 

 

Table 41 - SCPD: Costs with Human Resources 

Personnel 

Indicative 

number of 

professionals 

(A) 

Hours of 

Work per 

week (B) 

Cost/hour 

(€) (C) 

Annual 

Costs (€) 

(D) 

Cost per 

patient per 

day (€) (E) 

Clinical Director [1] 1 8 70.99 27 260.16  

Nephrologist [2] 2 60 45.82 131 961.60  

Nurse [3] 3 120 13.06 75 225.60  

Administrative Assistant [4] 1 40 7.84 15 052.80  

Total [5] 7   249 500.16 7.03 

 

The following table is constituted by a list of the consumables that are normally used in peritoneal 

dialysis treatments and their average consumption, taking into consideration the number of patients 

treated at the SCPD. To assess the annual consumption, one has considered Deloitte (2008) and 

extrapolated their values to cover the 120 patients that are treated at the SCPD. As the sample 

considered in the study was constituted by 33 patients, it was necessary to consider the average 

consumption for the 120 people using a rule of three. 

The values got for the price of each consumable were assessed through the product catalogue of 

one of the biggest manufacturers, which is Baxter (2012). As these prices were in US dollars and were 

from 2012, it was necessary to consider the inflation rate in the USA for the years 2013 and 2014 

which was 3.124% (TWB, 2015) and then use the exchange rate from US dollar to Euro in 2014 which 

was 0.7539 (ECB, 2014) and use them in equation (46). 

After having assessed the annual consumption through Deloitte (2008) and knowing each unit 

price, it is possible to calculate the Annual costs per consumable using formula (21). Consequently, 

one can measure the cost per patient per day using formula (22) and taking into account the number 

of days of treatment and the number of patients for the SCPD (shown in Table 22) The cost per 

patient per day is given by a value of 79.84€. 
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Table 42 - SCPD: Consumables Cost 

Consumables Unit (A) 
Unit price 

(€) (B) 

Annual 

Consumption (C) 

Annual Cost 

(€) (D) 

Cost per patient 

per day (€) (E) 

CAPD 

     Dianeal (1.5%) [1] Bag 15.67 35 345.45 553 709.68 

 Dianeal (2.5%) [2] Bag 18.78 6 545.45 122 893.93  

CCPD 

     Dianeal (1.5%) [3] Bag 15.67 54 981.82 861 326.17 

 Dianeal (2.5%) [4] Bag 18.78 37 963.64 712 784.81 

 Extraneal [5] Bag 15.36 10 472.73 160 898.29 

 Consumables Kit [6] Kit 16.10 26 181.82 421 554.18  

Total [7]    2 833 167.05 79.84 

 

Table 43 takes into consideration the estimated expenditures that the SCPD incurs with the 

building and with indirect patient and workers’ related costs. Each of the items will be analysed 

separately, as some of them represent a percentage of the rent, the number of patients treated at the 

SCPD or the number of professionals that work at the SCPD. 

To assess the value for the rent , it is necessary to take into account the area of the SCPD and 

the average cost of renting per square meter in Continental Portugal, which is considered as being 7€ 

per month, as mentioned before (FFMS, 2015). To compute the total area of the SCPD, one can 

consider the structure analysed for the SCH and subtract the area needed for the dialysis stations. 

This is because the SCPD also needs a reception, a room for medical appointments, a room for other 

treatments and other appurtenant facilities to function and be able to receive the patients. Hence, the 

total area is given by 342.5 m
2
 as can be calculated using equation (47). Formula (25) makes it now 

possible to compute the annual costs that the SCH has to pay for the rent, which are: 𝐴𝐶𝑟𝑒𝑛𝑡 = 342.5 ∗

7.0 ∗ 12 = 28 770.00 €. 

As for the costs with building maintenance, one needs to compute them with the help of formula 

(26). Assuming the highest percentage considered by Gomes (1992), which is 5%, one can compute 

the total annual costs with building maintenance. 

To assess the costs with security, one has considered the prices given by Prosegur for the 

central of fire detection and intrusion control, which were 5.000€ and 2.000€, respectively. Considering 

the depreciation rate of 14.28%, the annual costs with the centrals are 999.6€ as given by formula 

(27). There is also an annual fixed cost that is 1100€, which gives a final value for the total costs of 

2 099.60€, which is measured using formula (28). 

 After contacting a specialist from an insurance company named Seguro Plus, one has concluded 

that the company’s civil responsibility is given by an annual payment of 500€. The variable value 

depends on the materials and furnishings that the SCH has. This time, as there are no machine costs 

to consider, one is going to measure only the expenses with work and office material computed below 

to assess the VVmat and use formula (29) to assess the annual costs with insurance. 

In what concerns the costs related to the number of professionals that work at the SCH, which 

are the expenses with work and office material and the administrative costs, one has assessed them 
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considering as a sample the data provided from the survey conducted to numerous clinics, that is 

present at the EY (2012). This data and the value for the number of professionals that work at the 

SCH (which is 7, as shown in Table 41) made it possible to calculate the annual costs for the 

mentioned items, through formulas (31) and (32). However, in order to analyse the annual costs of the 

sample, it is necessary to consider the consumer price index over the years. Therefore, one needs to 

compute the average inflation rate between 2012 and 2014 (n=3). According to (INE, 2015), the 

consumer price index was 2.77% in 2012, 0.27% in 2013 and -0.28% in 2014. Formula (30) makes it 

possible to evaluate the average inflation rate as being 0.91%. This was the value used in formula 

(32). 

There are some costs that depend on the number of patients treated at the SCH, which in the 

case of the SCPD are also 120. These costs include the ones with communication, waste and other 

medical products and are computed taking into consideration the data provided from the survey 

conducted in numerous clinics, which is present at EY (2012). Using the same consumer price index 

that was mentioned in the previous paragraph, it was possible to compute the annual costs through 

formulas (32) and (33). 

As for the hygiene products expenses, as these depend both on the number of patients and on 

the number of professionals, one uses formulas (32) and (33), but considers Np as being 127 and Nps 

as being 160, values that correspond to the sum of the number of patients and the number of 

professionals in the SCH and in the EY report, respectively. 

Given the percentage of 32.5% that the accounting expenses represent in comparison to the total 

external expenses with auditing, consulting and factoring, one can compute the costs for the SCH 

through formulas (32) and (34) using the EY (2012) as a resource. 

Table 43 includes the estimated expenditures with these patient and non-patient related items. 

The cost per patient was then assessed using formula (22) and evaluated as 2.16€. 

 

Table 43 - SCPD: Other costs 

Other costs Annual Costs (€) (A) 
Costs per patient per 

day (€) (B) 

Rent [1] 28 770.00  

Building conservation [2] 1 438.50  

Security [3] 2 099.60  

Insurance [4] 502.81  

Work material [5] 1 875.01  

Other medical products [6] 5 481.72  

Communications [7] 8 015.20  

Administrative [8] 188.31  

Waste [9] 8 041.69  

Hygiene products [10] 7 335.13  

Other costs [11] 12 917.16  

Total [12] 76 665.14 2.16 
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In the case of peritoneal dialysis, costs with electricity and water are smaller. However, one still 

needs to consider these expenses as, according to Ferreira (2009), units spend 60L of water per day 

with patient in their regular activities because they need water for toilets, cleaning, washing clothes 

and medical products and to prepare the meals. Considering the value got for the SCH and 

subtracting the amount of water that is used for the hemodialysis treatments, it is possible to get the 

weekly consumption per patient for the SCPD. This is given by the 580 L consumed per week minus 

the 400 L needed per week and per patient for the treatments, which results in 180 L consumed per 

patient per week. Hence, one can consider that the annual water consumption is 1 036.8 m
3
,
 
through 

formula (35). According to APDA (2014), the weighted average price in Portugal in 2013 was 

1.734€/m
3
. As the prices increased on average 3.08% per year between 2010 and 2013, one can 

consider this rate to compute the price for 2014 which is given by 1.787€/m
3
 and is the most recent 

value (APDA, 2014) and compute the annual costs using formula (36). 

As for the electricity, one needs to consider the main devices that consume energy in the SCPD, 

which include illumination, air conditioning, computers and television. However, the energy consumed 

will not be as much as in the SCH because the hemodialysis machines were the ones that consumed 

more energy. Using EDP’s website as a source and simulating the consumption for these devices, it is 

possible to see that illumination, air conditioning, computers and televisions correspond to an average 

monthly consumption of 12 kWh, 1158 kWh, 15 kWh and 30kWh respectively (EDP, 2015). Therefore, 

the annual consumption is calculated using equation (39) and considering different values for the price 

per kWh and the fixed cost per day, as the kVA needed are much lower. According to ESRE (2015), 

the tariff needed in this case is the simplest one, which does not depend on different schedules and 

times of the year as the one for the SCH did. Therefore, there is a fixed cost per day of 0.1989€ and a 

variable cost of 0.1555€/kWh. Formula (40) allows the computation of the annual cost with electricity. 

 

Table 44 - SCPD: Water and electricity Costs 

External 

services 
Unit 

Unit price (€) 

(A) 

Annual 

consumption (B) 

Annual cost 

(€) (C) 

Cost per patient 

per day (€) (D) 

Water [1] m
3
 1.787 1 036.8 1 852.76 0.052 

Electricity [2] Watts 0.1555 13 014.0 2 096.28 0.059 

Total [3] 
 

  3 949.04 0,111 

 

The estimated costs that are assessed using the previous tables, allow the construction of the 

total costs structure that is present in Table 45. Only the costs comprised in the comprehensive price 

are considered in the structure below. It is important to note that the costs with equipment are 

considered in the amortization/depreciation row. Therefore, one needs to take 999.6€ from the “other 

costs” annual value and add it to the “amortization/depreciation” annual costs, as this are related to 

the equipment needed for fire detection and intrusion detection, considered in the security expenses. 

As was previously referred, as taxes are not necessary expenses to perform dialysis treatments 

(ACSS, 2013) and taking into account EY (2012) and its cost structure, the contribution of taxes is 

close to zero in the last price revision. Therefore, one is not going to consider tax expenses. 
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In order to assess the value for the structural costs, one has to find the total costs for the SCPD. 

With the help of formulas (44) and (45), one can conclude that the total annual costs are 

4 465 981.91€. Hence, the structural costs correspond to a value of 660 965.32€. The cost per patient 

per day is then assessed using formula (22) and is equal to 125.846€ as shown in Table 45. 

 

Table 45 - SCPD: Total Costs Structure 

 

Annual Cost 

(€) (A) 

Percentage of the 

total costs (B) 

Cost per patient 

per day (€) (C) 

Operational and general costs [1]    

Drugs [2] 526 736.25 11.79% 14.84 

ADTM [3] 114 998.95 2.57% 3.24 

Human Resources [4] 249 500.16 5.59% 7.03 

Consumables [5] 2 833 167.05 63.44% 79.84 

Other costs [6] 75 665.54 1.69% 2.13 

Water and electricity [7] 3 949.04 0.09% 0.11 

Operating costs without amortization/ 

depreciation [8] 
3 804 016.59 85.18% 107.19 

Amortization/Depreciation [9] 999.60 0.02% 0.03 

Operating costs [10] 3 805 016.59 85.20% 107.22 

Structural costs [11] 660 965.32 14.80% 18.63 

Total costs [12] 4 465 981.91 100% 125.846 

 

4.4 Results analysis 

 

In order to make the costs per patient per day comparable to the comprehensive price and to 

compare and evaluate the results available in other studies, one needs to consider the cost per patient 

per week. Therefore, given the fact that the number of days of treatment for the SCH is 296.19 days 

and that there are 52 weeks in a year, one can assess the number of treatment days in a week, using 

formula (48). The same applies to the SCPD but this time considering a value of 295.73 days of 

treatment in a year. The values got from the application of the formulas are present in Table 46. With 

the help of formula (49), one can compute the cost per patient per week for each standard clinic. 

 

Table 46 - Number of days in a patient week and total cost per patient per week for both types of standard clinics 

Type of Standard clinic (A) Patient week (B) Total cost per patient per week (€) (C) 

SCH 5.696 410.75 

SCPD 5.687 715.69 

 

In order to analyse the results, one is going to compare these values for the cost per patient per 

week with literature available. 

 

 



70 
 

4.4.1 SCH 

 

In the case of the SCH, the total cost per patient per week is given by 410.75€. In the literature 

that is analysed in Table 47 and 49, the values are given in annual costs per patient and in different 

currencies and years. Therefore, in order to assess the weekly cost per patient, it is necessary to 

consider the inflation rate as well as the exchange rate and use formulas (50), (51) and (52) to get the 

results. As for the number of patient days to consider, this is 296.19 days and the number of patient 

days per week is 5.696. The inflation rates are measured with the help of TWB (2015) and the 

exchange rates with the help of ECB (2014). 

 

Table 47 - SCH: Comparison of annual and weekly costs per patient 

Study SCH (€) 

Baboolal 

et al. 

(2008) (€) 

% 

Saran and 

Sabry 

(2012) (€) 

% 

Grün et 

al. (2003) 

(€) 

% 

Komenda 

et al. 

(2011) (€) 

% 

Annual cost 

per patient  
21 358.88 47 763.76  38 205.07  42 305.73  36 252.11  

Weekly cost 

per patient 
410.75 918.54 +123.6 734.72 +78.9 813.58 +98.1 697.16 +69.7 

 

Table 48 - SCH: Comparison of annual and weekly costs per patient, considering Portuguese examples 

Study SCH (€) 
Comprehensive 

Price (€) 
% 

 

EY (2012) 

(€) 

 

% 

HSJ 

(Deloitte, 

2008) (€) 

% 

HUC 

(Deloitte, 

2008) (€) 

% 

Annual cost 

per patient 
21 358.88 23 435.36  22 343.35  20 928.39  21 169.67  

Weekly cost 

per patient 
410.75 450.68 +9.7 429.68 +4.6 402.47 -2.02 407.11 -0.9 

 

After looking at Table 47, one can conclude that the weekly cost per patient assessed throughout 

the development of this study is lower than the results got in other countries in different years. This 

can be explained by the fact that one is comparing countries with different costs of living, which has a 

repercussion in the cost structure, and that one has considered the inflation rate to assess the current 

costs (in 2014) but has not considered possible changes in costs that may have occurred over the 

years. 

However, as shown in Table 48, the weekly cost per patient got using the methodology described 

in this report is similar to the ones got in other units in Portugal. To assess these costs, one has 

considered the Portuguese consumer price indexes over the last years to extrapolate the costs to the 

year 2014. Hence, it is possible to see that all the costs measured are below the comprehensive price.  

Nevertheless, it is important to note that the newest value for the comprehensive price has not 

changed since it was applied (in 2012), so in the future it is most likely that the inflation rate will force 
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the weekly cost per patient to exceed the comprehensive price value. Therefore, this should be taken 

into consideration by the SNS, as it may have to be adapted. 

 

4.4.1.1 Sensitivity analysis 

 

After analysing the cost structure for the SCH, present in Table 38, one can conclude that the 

components that have a higher impact in the total costs are the drugs and the consumables. 

Therefore, a sensitivity analysis is going to be made in order to identify how changes in these values 

will impact the total costs. This analysis is present in Table 49 and Table 50: 

 

Table 49 – SCH: sensitivity analysis for the costs with drugs 

 SCH -10% ACdrugs +10% ACdrugs -20% ACdrugs +20% ACdrugs 

Annual Cost Drugs (€) 773 651.84 696 286.66 851 017.02 618 921.47 928 382.21 

Total Annual Costs (€) 2 563 065.83 2 472 261.63 2 653 870.04 2 381 457.42 2 744 674.25 

% change in the 

annual cost 
 -3.54 +3.54 -7.09 +7.09 

Weekly cost per 

patient (€) 
410.75 396.20 425.30 381.65 439.85 

 

Table 50 – SCH: sensitivity analysis for the costs with consumables 

 SCH -10% ACcons +10% ACcons -20% ACcons +20% ACcons 

Annual Cost 

Consumables (€) 
658 215.79 592 394.21 724 037.37 526 572.63 789 858.95 

Total Annual Costs (€) 2 563 065.83 2 485 810.46 2 640 321.21 2 408 555.08 2 717 576.58 

% change in the 

annual cost 
 -3.01 +3.01 -6.03 +6.03 

Weekly cost per 

patient (€) 
410.75 398.37 423.13 385.99 435.51 

 

Considering the changes of ±10% in the annual cost with drugs, through the analysis of Table 49, 

it is possible to conclude that these don’t have a significant impact in the final value, as it only alters 

±3.54%. The same happens when one changes the costs with drugs by ±20%. Although the value is 

more significant, the weekly cost is only different by ±7.09%.  

As for the changes in the costs with consumables, when altering the costs by ±10%, it is visible a 

change in the total costs of ±3.01%. When assuming an annual cost 20% higher or lower than the one 

got for the SCH, the total annual costs and, consequently, the weekly cost per patient changes 

±6.03%. 

These percentage changes in the annual costs with these items do not translate into big changes 

in the total annual costs, so these are relatively insensitive to changes in the price of drugs and the 

price of consumables. However, as expected, one can conclude that a change in the cost of drugs has 

more impact in the final expenses than a change in the costs with consumables. 
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4.4.2 SCPD 

 

In the case of the SCPD, the total cost per patient per week is given by 715.69€. In the literature 

that is analysed in Table 51 and 52, the values are given in annual costs per patient and in different 

currencies and years. Therefore, in order to assess the weekly cost per patient, it is necessary to 

consider the inflation rate as well as the exchange rate and use formulas (50), (51) and (52) to get the 

results. In this case, the number of patient days considered is 295.73 days and the number of patient 

days per week is 5.687. The inflation rates are measured with the help of TWB (2015) and the 

exchange rates with the help of ECB (2014). 

 

Table 51 - SCPD: Comparison of annual and weekly costs per patient 

Study SCPD (€) 
Baboolal et al. 

(2008) (€) 
% 

Dratwa (2008) 

(€) 
% 

Grün et al. 

(2003) (€) 
% 

Annual cost 

per patient  
37 216.52 25 441.33  25 423.88  38 163.99  

Weekly cost 

per patient 
715.69 607.20 -15.2 488.91 -31.7 733.91 +2.5 

 

Table 52 - SCPD: Comparison of annual and weekly costs per patient, considering Portuguese examples 

Study SCPD (€) 
Comprehensive 

Price (€) 
% 

HSJ 

(Deloitte, 

2008) (€) 

% 

HUC 

(Deloitte, 

2008) (€) 

% 

Annual cost 

per patient 
37 216.52 23 435.36  35 800.68  25 704.6  

Weekly cost 

per patient 
715.69 450.68 -37.0 688.46 -3.8 494.31 -30.9 

 

After looking at Table 51, one can conclude that the weekly cost per patient assessed throughout 

the development of this study is similar to some of the results got in other countries and in different 

years. However, there are some discrepancies in comparison with other results. Once again, one has 

considered the inflation rate to assess the current costs (in 2014) but as not considered possible 

changes in costs that may have occurred over the years. 

Table 52 shows the weekly cost per patient in other Portuguese units, as well as a comparison 

between the results got using the methodology described in this report and the comprehensive price. 

To assess the costs for the units, one has considered the Portuguese consumer price indexes over 

the last years to extrapolate the costs to the year 2014. By looking at the numbers provided in Table 

52, one can conclude that, in the case of the peritoneal dialysis, all the weekly costs are above the 

comprehensive price. Therefore, one can state that peritoneal dialysis ends up being more expensive 

for the unit than hemodialysis. 

However, literature review has showed that peritoneal dialysis treatments are perceived as being 

cheaper than hemodialysis treatments. This is something that wasn’t assessed during the 

development of this report and also in Deloitte (2008). Although the structural costs and part of the 
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operating costs are cheaper in the case of peritoneal dialysis, it is shown that in the end this treatment 

ends up being more expensive. This is mainly due to the fact that consumables represent 63.44% of 

the total costs as is shown in Table 45 and are very costly for this type of treatment. The values got 

from Baxter (2012) were very expensive, especially taking into consideration that a patient needs to 

use the solution bags and other consumables more than once a day. Therefore, given the frequency 

of consumption and its prices, it is expected that this will have a great impact in the final value. 

However, one should take into consideration that SOHDU and PPDU can usually negotiate these 

prices when ordering massive quantities and hence, pay less for these consumables. A way to 

surpass this issue is to review the policy for these items and, as mentioned, make an effort to 

negotiate this price in order for it to be as low as possible. 

Once again, it is important to note that this comprehensive price has not changed since it was 

applied (in 2012), so in the future it is most likely that the inflation rate will force the weekly cost per 

patient to get even further from the comprehensive price value. 

 

4.4.2.1 Sensitivity analysis 

 

After analysing the cost structure for the SCPD show in Table 45, one can conclude that the 

components that have a higher impact in the total costs are definitely consumables and also drugs. 

Therefore, a sensitivity analysis is going to be made in order to identify how changes in these values 

will impact the total costs. This analysis is present in Table 53 and Table 54: 

 

Table 53 - SCPD: sensitivity analysis for the costs with consumables 

 SCH -10% ACcons +10% ACcons -20% ACcons +20% ACcons 

Annual Cost 

Consumables (€) 
2 833 167.05 2 549 850.35 3 116 483.76 2 266 533.64 3 399 800.46 

Total Annual Costs (€) 4 465 981.91 4 133 450.57 4 798 513.26 3 800 919.23 5 131 044.60 

% change in the 

annual cost 
 -7.45 +7.45 -14.89 +14.89 

Weekly cost per 

patient (€) 
715.69 662.40 768.98 609.11 822.27 

 

Table 54 - SCPD: sensitivity analysis for the costs with drugs 

 SCH -10% ACdrugs +10% ACdrugs -20% ACdrugs +20% ACdrugs 

Annual Cost Drugs (€) 526 736.25 474 062.63 579 409.88 421 389.00 632 083.50 

Total Annual Costs (€) 4 465 981.91 4 404 158.41 4 257 805.42 4 342 334.91 4 589 628.92 

% change in the 

annual cost 
 -1.38 +1.38 -2.77 +2.77 

Weekly cost per 

patient (€) 
715.69 705.78 725.60 695.87 735.50 

 

As can be seen in Table 53, a change of ±10% in the value of the annual expenses with 

consumables is reflected by a change of ±7.45% in the total annual costs and, consequently in the 
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weekly cost per patient. As for a change of ±20% in the annual costs with consumables, one can 

conclude that the total annual costs decrease or increase by 14.89%. This behaviour was expected as 

the weight that consumables have on the total annual costs is significant (it represents 63.44% of the 

total costs). Hence, one can conclude that these percentage changes are substantial and that they 

translate in a significant difference in the total annual costs. 

As for the changes in the costs with drugs, when altering the costs by ±10%, it is visible a change 

in the total costs of only ±1.38%. When assuming an annual cost 20% higher or lower than the one got 

for the SCPD, the total annual costs and, consequently, the weekly cost per patient changes ±2.77%. 

Thus, as expected, one can conclude that a change in the cost of drugs will not have a significant 

impact in the final expenses. 

After analysing these results, it is possible to conclude that the total annual costs are relatively 

insensitive to changes in the price of drugs but are sensitive to changes in the price of consumables. 

Therefore, one can state that by controlling the price of consumables, manufacturers have a great 

power over their clients and, consequently, over the Portuguese state, which is the entity paying for 

these treatments. Therefore, negotiating better prices with suppliers would allow making peritoneal 

dialysis a less expensive treatment. 

 

4.4.3 Cost estimation, considering the average period of treatment 

 

Considering the average period of treatment, which is shown in Table 22, one can measure the 

total cost that each patient represents for the clinic. After having computed the total costs for the SCH 

and for the SCPD, it is now possible to measure the total annual costs for the future. In order to do so, 

one needs to look at the Eurostat Forecast for the Consumer Price Index in Portugal, which predicts 

that in 2015 the inflation rate will be 0.2% and that in 2016 it will be 1.3% (EC, 2015). Hence, one will 

assume that in future years, the consumer price index will be kept at 1.3% and use this value in 

formula (53). 

To compute the PVCPT for hemodialysis treatments, one needs to consider the average period of 

treatment that, in this case, is 5.49 years. Then, using formula (54), it is possible to complete Table 55 

and compute the present value of the total costs that the SCH incurs with a patient during the average 

period of treatment. The total cost for the SCH is given by 112 470.79€. 

 

Table 55 - Cost estimation considering the average period of treatment for hemodialysis patients 

 

0 1 2 3 4 5 5.49 

Inflation  
0.2% 1.3% 1.3% 1.3% 1.3% 1.3% 

Cost (€) 21 385.88 21 428.65 21 707.22 21 989.42 22 275.28 22 564.86 22 708.12 

Cost Cash-
Flows (€) 

 20 408.24 19 689.09 18 995.29 18 325.93 17 680.16 17 372.09 

PVCPT (€) 112 470.79       

 

As for peritoneal dialysis treatments, to assess the PVCPT, one needs to consider the average 

period of treatment that, in this case, is 2.94 years. Then, using formula (54), it is possible to complete 
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Table 56 and compute the present value of the total costs that the SCPD incurs with a patient during 

the average period of treatment, which is given by 102 906.45€. 

 

Table 56 - Cost estimation considering the average period of treatment for peritoneal dialysis patients 

 

0 1 2 2.94 

Inflation  
0.2% 1.3% 1.3% 

Cost (€) 37 216.52 37 290.95 37 775.74 38 237.18 

Cost Cash-Flows (€)  35 515.19 34 263.71 33 127.55 

PVCPT (€) 102 906.45    

 

After computing the present values for the treatments performed both at the SCH and at the 

SCPD, one can see that, given the average period that patients stay at each clinic, hemodialysis 

treatments end up being more expensive for the clinic than peritoneal dialysis treatments. However, 

this only happens because the average period of treatment for hemodialysis is higher. In fact, there 

are numerous patients undergoing peritoneal dialysis treatments that change to hemodialysis after a 

while, as can be seen in Table 28. This can explain the difference between both average periods of 

treatment. 
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5 Conclusions 

 

Dialysis treatments represent a big portion of the Portuguese State expenditures with the Health 

sector, as they are totally financed by the SNS using a model of payment through an aggregate price, 

which is called the comprehensive price. Almost 90% of the patients with chronic kidney disease are 

treated in private units, which only provide hemodialysis treatments. Patients who choose to undergo 

peritoneal dialysis are treated at home and are followed by physicians at SOHDU. 

Given the importance of the expenditures with hemodialysis and peritoneal dialysis treatments, 

one has developed this work to assess the real expenses that a unit has with its patients and with all 

the materials and features that it needs to be able to provide these treatments. In order to do so, it was 

necessary to evaluate all cost components and measure its importance and values to assess a final 

result. One has concluded that clinics have to consider different costly items when evaluating their 

income statements and that some of the operational and structural costs have a huge impact in the 

final results. 

After having done a lot of research on each cost structure and trying to identify the current prices 

for each item, one was able to define a weekly cost for each type of treatment. This weekly cost has 

into consideration the days of treatment for a patient over a week, which is the patient week. With this 

value, one is able to compare the results got from the application of the methodology with the 

comprehensive price and with the annual costs assessed by other authors in studies related to this 

subject. 

The methodology used revealed itself as being accurate as one has identified all the costs for 

both treatments and has measured them taking into consideration their present values. However, 

when comparing both the SCH and the SCPD results with literature, one has identified some 

discrepancies. In the case of the SCH, the comparison with Portuguese studies shown a similar 

structure and all the weekly costs were close to the comprehensive price, but lower than its value. 

Thus, one can conclude that the comprehensive price is a good technique for the payment of 

hemodialysis treatments in Portugal. However, it is important to reinforce the idea that this price 

should be tracked to make sure that it is adjusted to the needs of the providers, giving leeway for the 

units to provide the treatments correctly. It is also perceptible that the costs vary from country to 

country and therefore, the comprehensive price set for Portugal could not be used by other countries 

without suffering changes in its value. 

In the case of peritoneal dialysis, one can conclude that the weekly costs per patient are much 

higher than the comprehensive price, mainly due to the negative impact that the price of consumables 

has on the expenditures. In this case, and if consumables’ prices are not negotiated, the 

comprehensive price should be reviewed to meet the actual needs of providers. Although peritoneal 

dialysis treatment has a huge potential - given its capability to make patients less dependent on going 

to the unit and on specific schedules and, hence, increasing their life quality - , it is not being used at 

its best due to the high costs that units may have with it. It is important to state that better drugs and 

consumables policies and higher levels of negotiation with suppliers can decrease the costs of these 
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treatments. In particular, in the case of the consumables, a decrease in price can make a big 

difference, as was seen in the sensitivity analysis. 

It is important to notice that in the application of this method, one has identified that some costs 

are dependent and influenced by different factors. Costs related to the building, such as rents, security 

and maintenance may vary, depending on the region of the country that the unit is located on. The 

same applies to the costs with water, for example. In the development of the study, one has used the 

average price of the water in Portugal but in fact it varies significantly from region to region. Besides 

this, one should also be aware that patients may have different needs due to their health condition 

and, if that is the case, the treatments provided should be different. In practice, what one can see is 

that, in general, patients with different comorbidities are being treated the same way and the 

comprehensive price favours this situation. However, this should not be case as the more adaptable to 

one’s needs the treatment is, the more accurate and effective it will be. 

Even though the peritoneal dialysis weekly cost is higher than the hemodialysis one, when 

comparing the whole period of treatment, one can conclude that, in fact, hemodialysis treatments are 

more costly and have more impact to a unit than peritoneal dialysis. The reason for this is that, on 

average, patients spend less time in peritoneal dialysis. Therefore, when estimating the total costs 

during the whole period of treatment, hemodialysis ends up being more costly. 

After analysing the entire cost structure for both the SCH and the SCPD, one was capable to 

identify the items that have more impact in the final costs and, consequently, the ones that the units 

and the SNS could try to reduce. Also, one has noticed that there is a big difference between the costs 

for both treatments. Therefore, hemodialysis and peritoneal dialysis should be financed differently, 

according to the cost structure of each treatment. However, one should never compromise the efficacy 

and the correct way to provide these treatments, as well as the welfare of the patients. Even though 

one is worried with costs and the economic impact of these treatments for the SNS, one should never 

forget that it is dealing with human beings and therefore, should aim to do its best to address the 

treatments correctly. 
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6 Annexes 

 

6.1 Annex 1: Technical equipment needed at Hemodialysis and Peritoneal Dialysis units – 

Minimum requirements  

 

Table 1 – Technical equipment needed at Hemodialysis and Peritoneal Dialysis units - Minimum requirements 

(OM, 2011) 

  HD PD 

I. Hemodialysis monitors X  

II. Recliners and/or articulated beds X  

III. Sphygmomanometer (at least one for 4 monitors) X  

IV. Thermometer X X 

V. Glucometers X X 

VI. Scales (at least one capable of measuring disabled people) X X 

VII. Folding screen X X 

VIII. Round chair X X 

IX. Material needed for asepsis X X 

X. Oxygen distribution system X X 

XI. Electrocardiograph X X 

XII. Infusion pump X X 

XIII. Advanced life support material X X 

XIV. Medication defined by the clinical director X X 

XV. Fridge to store medicines X X 

XVI. Cabinet to store medicines  X X 

XVII. Water treatment equipment for hemodialysis applications X  

XVIII. Teaching material  X 

XIX. Cycler  X 

XX. Dialysate solutions X X 

XXI. Equipment used in exchange procedures  X 

XXII. Scales to measure dialysate bags  X 

XXIII. Heating system for dialysate solutions  X 

 

Caption: HD: Hemodialysis 

PD: Peritoneal Dialysis 
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6.2 Annex 2: Non-technical equipment needed at Hemodialysis and Peritoneal Dialysis units – 

Minimum requirements  

 

Table 2 - Non-technical equipment needed at Hemodialysis and Peritoneal Dialysis units - Minimum 

requirements (OM, 2011) 

  HD PD 

I. Autonomous electric generator X  

II. Electric switchboard X  

III. Emergency lighting system X X 

IV. Air conditioning X X 

V. Security against intruders and fire alarm systems X X 

VI. Telephone network – internal and external X X 

VII. Individuals lockers X X 

VIII. Hand washing system near the hemodialysis room X X 

IX. Hand drying system X X 

X. Liquid disinfectant dispenser X X 

XI. Waste disposal and conditioning system X X 

   

Caption: HD: Hemodialysis 

PD: Peritoneal Dialysis 
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6.3 Annex 3: Drugs and other substances that have to be administered to patients undergoing a 

dialysis treatment. 

 

Table 3 - Drugs and other substances that have to be administered to patients undergoing a dialysis 

treatment (OM, 2011) 

Drugs Observations 

Vitamin D 
An unhealthy kidney does not produce vitamin D, which is necessary 

for calcium absorption. 

Vitamin B 

Folic Acid 

These are lost during the dialysis treatment and so the administration 

of both drugs is needed at the end of each treatment. 

Erythropoietin 

An unhealthy kidney does not produce the same amount of 

erythropoietin, a hormone responsible for stimulating the bone marrow 

to produce red cells. Normally, people suffering from renal failure are 

anemic and therefore have to take erythropoietin to compensate for 

the low levels. 

Calcium There is a reduction of calcium absorption due to renal failure. 

Aluminium 

hydroxide 

This prevents phosphor from entering the bloodstream. Due to renal 

failure, phosphor is not expelled by the kidneys so its levels have to 

be regulated by aluminium hydroxide. 

Blood Pressure 

medication 

Renal failure leads to difficulties in removing waste and extra fluid 

from the body. This extra fluid in the blood vessels can lead to a 

higher blood pressure, which has to be controlled. 
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6.4 Annex 4: List of the drugs included in the comprehensive price - Hemodialysis 

 

Table 4 - List of the drugs included in the comprehensive price in the case of hemodialysis (Deloitte, 2008) 

Drugs Group 
Average price 

per unit 

Average 
consumption per 

drug per day 
Annual 

Consumption Annual costs 

Folic acid 5mg Pills Anemia 0,087 0,896 39250,92 3414,830 

Atenolol 100 mg Pills Hypertension 0,111 0,069 3019,30 335,142 

Calcitriol 0.25 µg Capsules Nutrition and Vitamins 0,17 0,034 1509,65 256,641 

Calcium carbonate 1000 mg 
Capsules Nutrition and Vitamins 1,10 0,069 3019,30 3321,232 

Calcium carbonate 500 mg 
Capsules Nutrition and Vitamins 0,445 0,179 7850,18 3493,332 

Cinacalcet 30 mg Pills Renal osteodystrophy  8,91 0,105 4609,47 41070,350 

Cinacalcet 60 mg Pills Renal osteodystrophy  16,108 0,006 241,544 3890,793 

Cinacalcet 90 mg Pills Renal osteodystrophy  23,067 0,117 5112,68 117934,278 

Darbepoetin alfa 10µg/0.4ml Inj 
Sol syr 0.4ml IV SC Anemia 12,16 0,022 966,18 11748,706 

Darbepoetin alfa 100µg/0.5ml Inj 
Sol pen 0.5ml SC Anemia 112,4 0,001 40,26 4524,926 

Darbepoetin alfa 100µg/0.5ml Inj 
Sol syr 0.5ml IV SC Anemia 112,4 0,001 40,26 4524,926 

Darbepoetin alfa 20µg/0.5ml Inj 
Sol syr 0.5ml IV SC Anemia 24,51 0,023 986,31 24174,339 

Darbepoetin alfa 30µg/0.3ml Inj 
Sol syr 0.3ml IV SC Anemia 36,79 0,011 483,09 17772,816 

Darbepoetin alfa 40µg/0.4ml Inj 
Sol syr 0.4ml IV SC Anemia 48,96 0,008 362,32 17739,000 

Darbepoetin alfa 60µg/0.3ml Inj 
Sol syr 0.3ml IV SC Anemia 73,44 0,001 50,32 3695,625 

Darbepoetin alfa 80µg/0.4ml Inj 
Sol syr 0.4ml IV SC Anemia 97,92 0,003 120,77 11826,000 

Enalapril 20mg Pills Hypertension 0,147 0,283 12379,14 1819,733 

Epoetin alfa 1000 U.I./0.5ml Inj Sol 
Syr 0.5ml IV SC Anemia 7,21 0,007 301,93 2176,916 

Epoetin alfa 2000 U.I./0.5ml Inj Sol 
Syr 0.5ml IV SC Anemia 14,22 0,037 1610,29 22898,382 

Epoetin alfa 3000 U.I./0.3ml Inj Sol 
Syr 0.3ml IV SC Anemia 21,78 0,017 724,63 15782,493 

Epoetin alfa 4000 U.I./0.4ml Inj Sol 
Syr 0.4ml IV SC Anemia 28,99 0,016 684,38 19840,031 

Epoetin beta 1000 U.I./0.3ml Inj 
Sol Syr 0.3ml IV SC Anemia 3,67 0,041 1781,39 6537,693 

Epoetin beta 10000 U.I./0.6ml Inj 
Sol Syr 0.6ml IV SC Anemia 73,44 0,014 603,86 44347,500 

Epoetin beta 2000 U.I./0.3ml Inj 
Sol Syr 0.3ml IV SC Anemia 14,69 0,022 966,18 14193,132 

Epoetin beta 3000 U.I./0.3ml Inj 
Sol Syr 0.3ml IV SC Anemia 22,03 0,003 120,77 2660,608 

Epoetin beta 4000 U.I./0.3ml Inj 
Sol Syr 0.3ml IV SC Anemia 29,38 0,010 442,83 13010,371 

Epoetin beta 5000 U.I./0.3ml Inj 
Sol Syr 0.3ml IV SC Anemia 36,72 0,003 120,77 4434,750 

Epoetin beta 6000 U.I./0.3ml Inj 
Sol Syr 0.3ml IV SC Anemia 44,06 0,004 181,16 7981,825 

Nifedipine 30mg Pills LP Hypertension 0,22 0,407 17813,88 3919,053 

Paricalcitol 5µg/ml Inj Sol 1ml IV Nutrition and Vitamins 20,722 0,228 9983,82 206884,791 

Sevelamer 800mg Pills Other 0,929 3,378 147945,77 137441,622 
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6.5 Annex 5: List of the drugs included in the comprehensive price – Peritoneal Dialysis 

 

Table 5 - List of the drugs included in the comprehensive price in the case of peritoneal dialysis (Deloitte, 

2008) 

Drugs Group 
Average 

price per unit 

Average 
consumption per 

drug per day 
Annual 

Consumption 
Annual 
costs 

Folic acid 5mg Pills Anemia 0,087 0,928 40650,98 3536,64 

Atenolol 50 mg Pills Hypertension 0,111 0,071 3104,29 344,58 

Calcitriol 0.25 µg Capsules Nutrition and Vitamins 0,17 0,054 2361,76 401,50 

Calcium carbonate 1000 mg 
Capsules Nutrition and Vitamins 1,10 0,810 35480,15 39028,16 

Cefazolin 1000mg Powder Inj Sol 
IM IV Other 0,56 0,000 17,89 10,02 

Cinacalcet 30 mg Pills Renal osteodystrophy 8,91 0,162 7112,13 63369,10 

Cinacalcet 60 mg Pills Renal osteodystrophy 16,108 0,044 1941,30 31270,44 

Cinacalcet 90 mg Pills Renal osteodystrophy 23,067 0,026 1145,10 26413,98 

Darbepoetin alfa 10µg/0.4ml Inj 
Sol syr 0.4ml IV SC Anemia 12,16 0,002 89,46 1087,84 

Darbepoetin alfa 100µg/0.5ml Inj 
Sol syr 0.5ml IV SC Anemia 112,4 0,011 500,98 56310,20 

Darbepoetin alfa 20µg/0.5ml Inj 
Sol syr 0.5ml IV SC Anemia 24,51 0,011 500,98 12279,03 

Darbepoetin alfa 30µg/0.3ml Inj 
Sol syr 0.3ml IV SC Anemia 36,79 0,002 71,57 2633,01 

Darbepoetin alfa 40µg/0.4ml Inj 
Sol syr 0.4ml IV SC Anemia 48,96 0,023 1010,91 49494,00 

Darbepoetin alfa 50µg/0.5ml Inj 
Sol syr 0.5ml IV SC Anemia 61,31 0,006 259,44 15906,04 

Darbepoetin alfa 60µg/0.3ml Inj 
Sol syr 0.3ml IV SC Anemia 73,44 0,009 402,57 29565,00 

Darbepoetin alfa 80µg/0.4ml Inj 
Sol syr 0.4ml IV SC Anemia 97,92 0,013 581,50 56940,00 

Enalapril 20mg Pills Hypertension 0,147 0,497 21756,86 3198,26 

Enalapril 5mg Pills Hypertension 0,073 0,083 3641,05 265,80 

Gentamicin 3mg/g ophtalmic 
ointment 3.5g Other 2,67 0,000 8,95 23,89 

Nifedipine 30mg Pills LP Hypertension 0,22 0,731 32018,01 7043,96 

Sevelamer 800mg Pills Other 0,93 3,051 133654,41 124298,60 

Ferrous sulfate 256.3mg Pills LP Anemia 0,11 0,073 3184,80 350,33 

Ferrous sulfate 525mg Pills LP Anemia 0,11 0,596 26104,66 2871,51 

Vancomycin 1000mg Powder Inj 
Sol IV Other 5,28 0,000 17,89 94,47058824 
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6.6 Annex 6: List of the Auxiliary Diagnostic and Therapeutic Means included in the 

comprehensive price 

 

Table 6 - List of the Auxiliary Diagnostic and Therapeutic Means included in the comprehensive price (1.ª 

série — N.º 20 Diário da República, 2014) 

Auxiliary Diagnostic and 
Therapeutic Means Periodicity 

Periodicity 
HD 

Periodicity 
PD Code Area 

Unit 
price 

Annual 
Cost HD 

(€) 

Annual 
Cost PD 

(€) HD PD 

Abdominal ultrasound Admittance 0,120 0,42 17130 Imagiology 20,12 289,73 1024,29 X X 

Alanine aminotransferase 
(ALAT), S Monthly 12 12 21217 Clinical Pathology - Biochemistry 1,30 1872,00 1872,00 X X 

Albumin, S Monthly 12 12 21140 Clinical Pathology - Biochemistry 1,10 1584,00 1584,00 X X 

Alkaline phosphatase Monthly 12 12 21935 Clinical Pathology - Biochemistry 1,30 1872,00 1872,00 X X 

Alpha-fetoprotein, S/L Annual 1 1 21169 Clinical Pathology - Biochemistry 7,20 864,00 864,00 X X 

Aspartate aminotransferase 
(ASAT), S Monthly 12 12 21220 Clinical Pathology - Biochemistry 1,30 1872,00 1872,00 X X 

Beta-2 Microglobulin, S/U Quarterly 4 4 21321 Clinical Pathology - Biochemistry 10,10 4848,00 4848,00 X X 

Bicarbonate, S/L Monthly 12 12 21326 Clinical Pathology - Biochemistry 10,90 15696,00 15696,00 X X 

Chest Annual 1 1 10406 Imagiology 9,00 0 1080,00 
 

X 

Creatinine, S/U Monthly 12 12 21620 Clinical Pathology - Biochemistry 1,20 1728,00 1728,00 X X 

Gamma-glutamyl 
transferase Quarterly 4 4 22035 Clinical Pathology - Biochemistry 1,50 720,00 720,00 X X 

Glucose, dosing, S/U/L Monthly 12 12 22076 Clinical Pathology - Biochemistry 1,10 1584,00 1584,00 X X 

Hepatitis B surface 
antibodies - anti-Hbs Quarterly 4 4 26025 Clinical Pathology - Microbiology 12,53 6014,40 6014,40 X X 

Hepatitis B surface antigen 
– Hbs Monthly 12 12 26069 Clinical Pathology - Microbiology 12,80 18432,00 18432,00 X X 

Hepatitis C antibodies - 
anti-Hcv Monthly 12 12 26031 Clinical Pathology - Microbiology 15,11 21758,40 21758,40 X X 

High sensitivity C-reactive 
protein, S Casually 10,08 7,18 22671 Clinical Pathology - Biochemistry 7,40 8951,04 6377,45 X X 

HIV-1 and HIV-2 antibodies Semiannual 2 2 26028 Clinical Pathology - Microbiology 18,10 4344,00 4344,00 X X 

Inorganic phosphorus Monthly 12 12 21976 Clinical Pathology - Biochemistry 1,10 1584,00 1584,00 X X 

Parathyroid hormone 
(PTH), S Monthly 12 12 22250 Clinical Pathology - Biochemistry 7,40 10656,00 10656,00 X X 

Proteins and 
Electrophoresis, S Annual 1 1 22682 Clinical Pathology - Biochemistry 4,80 576,00 576,00 X X 

Renal and adrenal 
ultrasound Semiannual 2 2 17135 Imagiology 20,16 4838,40 4838,40 X X 

Standard 12-Lead 
Electrocardiogram Annual 1 1 40301 Cardiology 6,50 780,00 780,00 X X 

Total Calcium, S/U Monthly 12 12 21396 Clinical Pathology - Biochemistry 1,30 1872,00 1872,00 X X 

Total Cholesterol, S/L Annual 1 1 21554 Clinical Pathology - Biochemistry 1,30 156,00 156,00 X X 

Total protein, S/U/L Quarterly 4 4 22679 Clinical Pathology - Biochemistry 1,30 624,00 624,00 X X 

Triglycerides, S/U/L Annual 1 1 22920 Clinical Pathology - Biochemistry 1,70 204,00 204,00 X X 

Urea, S/U Monthly 12 12 22949 Clinical Pathology - Biochemistry 1,30 1872,00 1872,00 X X 

Uric Acid s/u/l Annual 1 1 21101 Clinical Pathology - Biochemistry 1,30 156,00 156,00 X X 

Total 
 

193,2 
    

115747,97 114988,95 
   

 

 

 

 

 



85 
 

7 References 

 

AAKP. (2012). Understanding your hemodialysis options: American Association of Kidney Patients. 

Abreu, M. M., Walker, D. R., Sesso, R. C., & Ferraz, M. B. (2013). A Cost Evaluation of Peritoneal 

Dialysis and Hemodialysis in the Treatment of End-Stage Renal Disease in São Paulo, Brazil 

(Vol. 33): International Society for Peritoneal Dialysis. 

ACSS. (2013). Hemodiálise 2011-2013 Relatório de Acompanhamento de Actividade: Departamento 

de Gestão e Financiamento de Prestações de Saúde. 

Ahmad, S. (2005). Essentials of water treatment in hemodialysis Hemodialysis International. 

APDA. (2014). Água e Saneamento em Portugal: O mercado e os preços 2014: Associação 

Portuguesa de Distribuição e Drenagem de Águas. 

Azar, A. T. (2009). The influence of maintenance quality of hemodialysis machines on hemodialysis 

efficiency Saudi Journal of Kidney Diseases and Transplantation (Vol. 20, pp. 49). 

Baboolal, K., McEwan, P., Sondhi, S., Spiewanowski, P., Wechowski, J., & Wilson, K. (2007). The 

cost of renal dialysis in a UK setting - a multicentre study. 

Bao, A., Casula, A., & Clastedine, C. (2014). Chapter 2 UK Renal Replacement Therapy Prevalence 

in 2013: National and Centre-specific Analyses UK Renal Registry 17th Annual Report. 

Bastos, M. G., Carmo, W. B., Abrita, R. R., Almeida, E. C., Mafra, D., Costa, D. M. N. (2004). Doença 

Renal Crônica: Problemas e Soluções (Vol. XXVI, pp. 202-215): J. Bras. Nefrol. 

Baxter. (2012). Price List and Product Catalog. 

Bernardini, J., Price, V., & Figueiredo, A. (2006). Peritoneal Dialysis Patient Training ISPD 

Guidelines/Recommendations: International Society for Peritoneal Dialysis. 

Bulgin, R. H. (1981). Comparative Costs of Various Dialysis Treatments. 

Canaud, B. J. M., & Mion, C. M. (1996). Water Treatment for Contemporary Hemodialysis (Vol. 

Replacement of Renal Function by Dialysis). 

CEGEA. (2007). Estrutura de Mercado e Performance nos Serviços de Hemodiálise em Portugal: 

Universidade Católica Portuguesa. 

CMMS. (2015). Implementation of Changes in the End-Stage Renal Disease Prospective Payment 

System (ESRD PPS) for Calendar Year (CY) 2015. In C. f. M. M. Services (Ed.): Department 

of Health and Human Services. 

CMS.gov. (2013). http://www.cms.gov/Medicare/Medicare-Fee-for-Service-

Payment/ProspMedicareFeeSvcPmtGen/index.html.    

CMS.gov. (2014). http://www.cms.gov/Medicare/Medicare-Fee-for-Service-

Payment/ESRDpayment/index.html.    

Davison, S. N., Jhangri, G. S., Jindal, K., & Pannu, N. (2009). Comparison of Volume Overload with 

Cycler-Assisted versus Continuous Ambulatory Peritoneal Dialysis Clinical Journal of the 

American Society of Nephrology : CJASN (Vol. 4, pp. 1044-1050): American Society of 

Nephrology. 

http://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/ProspMedicareFeeSvcPmtGen/index.html
http://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/ProspMedicareFeeSvcPmtGen/index.html
http://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/ESRDpayment/index.html
http://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/ESRDpayment/index.html


86 
 

De Vecchi, A. F., Dratwa, M., & Wiedemann, E. (1999). Healthcare systems and end-stage renal 

disease: ESRD therapies—an international review: costs and reimbursement/funding of ESRD 

therapies. 

Deloitte. (2008). Estudo de custeio de cuidados de diálise em centros de elevada diferenciação em 

Nefrologia: Administração Central do Sistema de Saúde. 

Diário da República, s. N. (2007). Portaria n.º 110-A/2007. 

Diário da República, s. N. (2008). Clausulado tipo da convenção para a prestação de cuidados de 

saúde na área da diálise. 

Diário da República, s. N. (2009). Tabela 1 - Taxas específicas. 

Diário da República, s. N. (2011). Despacho n.º 10569/2011. 

Diário da República, s. N. (2013). Portaria n.º 347/2013. 

Diário da República, s. N. (2014). Portaria n.º 20/2014. 

Dratwa, M. (2008). Cost of home assistance for peritoneal dialysis: Results of a European survey 

Kidney International. 

EC. (2015). Forecast for Portugal Spring 2015 Economic Forecast: Tailwinds support the recovery: 

European Comission. 

ECB. (2014). Euro exchange rates USD. from 

https://www.ecb.europa.eu/stats/exchange/eurofxref/html/eurofxref-graph-usd.en.html 

EDP. (2015). Que potência é recomendada para mim?   , from 

https://www.edp.pt/pt/particulares/bemvindoaedp/Pages/PotenciaRecomendada.aspx 

ERSE (2015). Preços de referência no mercado liberalizado de Energia Elétrica e Gás Natural em 

Portugal Continental: Entidade Reguladora dos Serviços Energéticos 

EY. (2012). Panorama da IRCT em Portugal: Ernst & Young. 

Ferreira, L. N. d. N. e. (2013). Avaliação Económica no Sector da Saúde. 

Ferreira, S. (2009). Uso eficiente da água em instalações colectivas e similares: Contributo para a 

caracterização do uso e aumento da eficiência: Universidade Nova de Lisboa. 

FFMS. (2015). Valor médio das casas para arrendar Conhecer a Crise: A crise tem muitas caras. 

Conheça os números.: Fundação Francisco Manuel dos Santos. 

FMC. (2012). ESRD patients in 2012 - A Global Perspective: Fresenius Medical Care. 

Gomes, J. (1992). Metodologia para a Manutenção e Exploração de Edifícios Dissertação para 

obtenção do grau de mestre em construção: Instituto Superior Técnico. 

Grün, R. P., Constantinovici, N., Normand, C., & Lamping, D. L. (2003). Costs of dialysis for elderly 

people in the UK Nephrol. Dial. Transplant. (2003). 

Hall, J. E. (2010). Guyton and Hall Textbook of Medical Physiology: Enhanced E-book: Elsevier Health 

Sciences. 

Hays. (2014). Guia do Mercado Laboral 2014: Uma análise de tendências e salários em Portugal. 

Hemmelgarn, B. R., Manns, B. J., Quan, H., Ghali, W. A. (2003), Adapting the charlson comorbidity 

index for use in patients with ESRD. American Journal of Kidney Diseases 

Hirth, R. A. (2007). The organization and financing of kidney dialysis and transplant care in the United 

States of America. 

http://www.ecb.europa.eu/stats/exchange/eurofxref/html/eurofxref-graph-usd.en.html
http://www.edp.pt/pt/particulares/bemvindoaedp/Pages/PotenciaRecomendada.aspx


87 
 

Hirth, R. A., Greer, S. L., Albert, J. M., Young, E. W., & Piette, J. D. (2008). Out-Of-Pocket Spending 

And Medication Adherence Among Dialysis Patients In Twelve Countries: Health Affairs. 

INE. (2015). Índice de Preços no Consumidor Destaque: informação à comunicação social: Instituto 

Nacional de Estatística. 

INFARMED. (2015). Consulta de Medicamentos. from 

http://www.infarmed.pt/genericos/pesquisamg/pesquisaMG.php 

ISN (2012). KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic 

Kidney Disease Kidney International Supplements 

James, M. T., Hemmelgan, B. R., & Tonelli, M. (2010). Early recognition and prevention of chronic 

kidney disease Renal Medicine. 

JMS. (2014). Relatório e Contas: José de Mello Saúde. 

Just, P. M., Riella, M. C., Tschosik, E.A., Noe, L. L., Bhattacharyya, S. K., Charro, F. (2008) Economic 

evaluations of dialysis treatments modalities. 

Karopadi, A. N., Mason, G., Rettore, E., & Ronco, C. (2013). Cost of Peritoneal Dialysis and 

Haemodialysis Across the World Nephrology Dialysis Transplantation, Oxford Journals. 

Komenda, P., Gavaghan, M. B., Garfield, S. S., Poret, A. W., & Sood, M. M. (2011). An economic 

assessment model for in-center, conventional home, and more frequent home hemodialysis 

Kidney International. 

Kronborg, C., Kjaer, T., & Bech, M. (2010). Cost analysis of establishing dialysis facilities for the 

treatment of chronic renal failure in Greenland. 

Levey, A. S., Coresh, J., Balk, E. Kausz, A. T., Levin, A., Steffes, M. W., Hogg, R. J., Perrone, R. D., 

Lau, J., Eknoyan, G. (2003) National Kidney Foundation Practice Guidelines for Chronic 

Kidney Disease: Evaluation, Classification, and Stratification. Clinical Guidelines 

Levey, A. S., & Coresh, J. (2011). Chronic kidney disease. 

Macário, F. (2013). Relatório Gabinete de Registo da SPN - Tratamento Substitutivo Renal da Doença 

Renal Crónica Estadio V em Portugal: Sociedade Portuguesa de Nefrologia. 

Macário, F. (2014). Relatório Gabinete de Registo da SPN - Tratamento Substitutivo Renal da Doença 

Renal Crónica Estadio V em Portugal: Sociedade Portuguesa de Nefrologia. 

Mehtotra, R., Chiu, Y.-W., Kalantar-Zadeh, K., Bargman, J., & Vonesh, E. F. (2011). Similar Outcomes 

With Hemodialysis and Peritoneal Dialysis in Patients With End-Stage Renal Disease. 

Merck. (2009a). Manual Merck - Biblioteca Médica Online, Secção 11 - Diálise Peritoneal. from 

http://www.manualmerck.net/?id=149&cn=2106&ss= 

Merck. (2009b). Manual Merck - Biblioteca Médica Online, Secção 11 - Hemodiálise. from 

http://www.manualmerck.net/?id=149&cn=1183&ss= 

NHS. (1996). Satellite Dialysis Unit Health Building Note 53: National Health Service. 

NHS. (2013). A simple guide to Payment by Results. In D. o. Health (Ed.): National Health Service. 

NHS. (2014). 2014/2015 National Tariff Payment System Annex 4A: Additional information on 

currencies with national prices: National Health Service. 

NIDDK. (2010). Peritoneal Dialysis Dose and Adequacy: National Institute of Health. 

http://www.infarmed.pt/genericos/pesquisamg/pesquisaMG.php
http://www.manualmerck.net/?id=149&cn=2106&ss=
http://www.manualmerck.net/?id=149&cn=1183&ss=


88 
 

NKF. (2015). Peritoneal Dialysis: What you need to know.   Retrieved 15th April, 2015, from 

https://www.kidney.org/atoz/content/peritoneal 

OM. (2011). Manual de Boas Práticas de Diálise Crónica. In C. d. E. d. Nefrologia (Ed.): Ordem dos 

Médicos. 

Paiva, C. (2002). Estudo sobre unidades de hemodiálise. In D.-G. d. I. e. E. d. Saúde (Ed.): Ministério 

da Saúde. 

Pecoits-Filho, R., Campos, C., Cerdas-Calderon, M., Fortes, P., Jarpa, C., Just, P. (2009). Policies 

and Health Care financing issues for Dialysis in Latin America: Extracts from the roundtable 

discussion on the economics of Dialysis and chronic kidney disease. 

Piraino, B., Bernardini, J., Brown, E., Figueiredo, A., Johnson, D. W., Lye, W.-C. (2011). ISPD position 

statement on reducing the risks of peritoneal dialysis-related infections: International Society 

for Peritoneal Dialysis. 

Rodriguez-Carmona, A., Fontan, M. P., Bouza, P., Falcon, T. G., & Valdes, F. (1996). The Economic 

Cost of Dialysis: A Comparison Between Peritoneal Dialysis and In-Center Hemodialysis in a 

Spanish Unit. 

Saran, K. A. & Sabry, A. (2012). The cost of hemodialysis in a large hemodialysis center, Saudi 

Journal of Kidney Diseases and Transplantation 2012 

Sennfält, K., Magnusson, M., & Carlsson, P. (2002). Comparison of Hemodialysis and Peritoneal 

Dialysis - A Cost-Utility Analysis. Sweden: International Society for Peritoneal Dialysis. 

SEP. (2013). Tabela de Remuneração Salarial Carreira de Enfermagem: Sindicato dos Enfermeiros 

Portugueses. 

Sharif, A., & Baboolal, K. (2010). Update on Dialysis Economics in the UK. 

SIM. (2014). Tabela Salarial: Sindicato Independente dos Médicos. 

Singer, M., Myers, S., Hall, G., Cohen, S. L., & Armstrong, R. F. (1994). The cost of intensive care: a 

comparison on one unit between 1988 and 1991. Intensive care medicine, 20(8), 542-549.  

SPN. (2014) SPN News (Vol. 33): Sociedade Portuguesa de Nefrologia. 

SS. (2013) Código dos Regimes Contributivos do Sistema Previdencial de Segurança Social. Direção-

Geral da Segurança Social. 

Stokes, J. B. (2010). Consequences of Frequent Hemodialysis: Comparison to Conventional Dialysis 

and Transplantation. Iowa City. 

Suhrcke, M., Nugent, R. A., Stuckler, D., & Rocco, L. (2006). Chronic Disease: An Economic 

Perspective. In L. O. H. Alliance (Ed.). 

Theofilou, P. (2011). Quality of Life in Patients Undergoing Hmodialysis or Peritoneal Dialysis 

Treatment: Department of Psychology - Panteion University, Athens, Greece. 

Turin, T., Tonelli, M., Manns, B., Ravani, P., Ahmed, S., & Hemmelgarn, B. (2012). Chronic kidney 

disease and life expectancy: ERA-EDTA. 

TWB. (2015). Inflation, consumer prices (annual %). from 

http://data.worldbank.org/indicator/FP.CPI.TOTL.ZG 

USC. (2002). Glossary of Healthcare Terms Used by OSHPD Hospital and Healthcare Data 

Programs: University of Southern California. 

http://www.kidney.org/atoz/content/peritoneal
http://data.worldbank.org/indicator/FP.CPI.TOTL.ZG


89 
 

USRDS. (2013). USRDS 2013 Annual Data Report: Atlas of Chronic Kidney Disease and End-Stage 

Renal Disease in the United States (N. I. o. D. a. D. a. K. Diseases, Trans.). In U. S. R. D. 

System (Ed.): National Institutes of Health. 

Vanholder, R., Davenport, A., Hannedouche, T., Kooman, J., Kribben, A., Lameire, N. (2012). 

Reimbursement of Dialysis: A Comparison of Seven Countries. 

Vitale, C., Bagnis, C., Marangella, M., Belloni, G., Lupo, M., Spina, G. (2002). Cost analysis of blood 

purification in intensive care units: continuous versus intermittent hemodiafiltration Journal of 

nephrology (Vol. 16, pp. 572-579). 

Vonesh, E. F., & Moran, J. (1998). Mortality in End-Stage Renal Disease: A Reassessment of 

Differences between Patients Treated with Hemodialysis and Peritoneal Dialysis. 

Vonesh, E. F., Snyder, J. J., Foley, R. N., Collins, A. J. (2004). The differential impact of risk factors on 

mortality in hemodialysis and peritoneal dialysis. International Society of Nephrology, Vol. 66 

WIF. (2015). Wageindicator Salary Check for Portugal. from 

http://www.meusalario.org/portugal/inicio/salario/compare-seu-salario 

 

 

http://www.meusalario.org/portugal/inicio/salario/compare-seu-salario

