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A PRACTICAL APPLICATION OF ACTIVITY BASED COSTING (ABC) 

IN AN UROLOGY DEPARTMENT

ABSTRACT

Technological developments and incresase in competition forced healthcare organizations to enhance the variety, quality and accessibility of healthcare services. These efforts resulted with the interest in finding and efficiently using scarce resources which were reflected by gaining popularity in concepts like more accurate cost estimation and increasing the quality while decreasing costs. Hospitals, one of the most resource consuming component of healthcare sector looked for ways in order to stay competitive in an environment where the share of indirect costs increased in the cost structure. 

In this context the aim of this study is to present a very practical ABC model develeped in an urology department of a university hospital. The model will serve the management to get information on resource consumption and costs in order to reach objective decision making. Also the model has an advantage of being easily adoptable to the other departments of the hospital. The costs of treatments and surgeries calculated by ABC shows great differences according to resources consumed. Expressing an avarage daily patient care cost for urology department will not be reflecting the real costs for the different type of surgeries. In ABC this problem is overcomed by the improved allocation of indirect costs and more sensitive calculation of direct costs by time and motion studies and interviews. Prices should be determined by using an accurate costing system to prevent overcosting or undercosting the resources consumed in the hospitals. 

Keywords: activity based costing, hospital cost accounting.

INTRODUCTION

Activity based costing (ABC) was an important concept in cost accounting literature after 1980’s due to the developments in manufacturing technologies, progresses in communication and global competition. In a literature review covering accounting journals from USA and England, 404 articles were detected to be concerning with the topics of activitiy based costing and activity based management Bjorneak & Mitchell (2002). When we consider the application of ABC in different sectors, we see the efforts of big firms to utilize this new cost accounting technique. In England the usage of ABC in non-manufacturing and finance sectors was 21% in 1994 and 17.5% in 1999 Innes et al. (2000). In New Zealend this percentage was 20,3% for firms with more than 100 employees Cotton et al. (2003). In Finland the usage of companies was found to be changing from 26,7% to 39,3% Brierley et al. (2001). In Sweden manufacturing sector utilized ABC by 16%. In USA 85 of the biggest companies of Fortune 500 were inquired for ABC usage and 51,8% was found to initiate this method Kiani & Sangeladji (2003). 

The emerging necessity of contemporary costing methods due to the changing product and service providing environment was also questioned by healthcare sector. Hospitals, one of the most important components of healthcare sector tried to satisfy the healthcare needs of the society with a given level of quality while decreasing costs. 

LITERATURE REVIEW

ABC in Healthcare

When we consider studies of ABC in healthcare, we can observe that they differ a great deal in methodology, data collection technique and the setting. There are many studies focusing on just one treatment procedure and there are also studies focusing on departments. In healthcare sector, the application of ABC as a costing method begins on 1990’s and towars 2000’s case studies began to gain dominancy. One of the first studies was realized on 1991 where costs of an assumed nurse station for three different patient types were calculated Helmi & Tanju (1991). The same study was examined in an other study stressing on the idea that ABC is not only an accounting system but also a strategical management tool Ramsey (1994). In ABC literature there are also studies including comparisons of ABC with traditional cost accounting. In one of these papers, ABC is suggested for a hospital laboratory and cost of four tests were calculated, ABC was found to be a more accurate method showing cause and effect relations Chan (1993). Traditional costing methods were claimed to be inaccurate as complicated, more expertise requiring and less utilized departments may be undercosted while more utilized departments may be overcosted in another study conducted in an oncology hospital Aird (1996). Traditional financial reporting was also compared with ABC reporting which is found to be informative in causes of costs and ways to reduce them in a study performed in a gynecology department Player (1998). Radiology is one of the common branches where ABC is used. In radiology the indirect costs are high, the duration of the procedure depends on the patient, equipment and staff. One of the studies in the literature was conducted in a pediatric radiology department Laurila et al (2000). In another comparative study, cardiovascular costs were calculated in 2000 patients, traditional costing metod undercosted the treatment procedures. Results showed information about  non value adding activities and the process was suggested to be redesigned Marteau & Perego (2001). In healthcare sector, costing diagnosis related groups was more commonly used in reimbursement systems and critisied for not giving costs transparently. Traditional costing, diagnosis related groups and ABC was compared in a study detecting and advantage of ABC in calculating costs of stable angina pectoris patients Larsen & Skjoldborg (2004). Transfusion branch was one of the areas utilizing ABC as in a technology intensive area traditional costing methods were claimed to be not reflecting resource usage accurately Liberman & Rotarius (2005). In a study conducted in nuclear medicine area, the common idea that ABC is a costly, time consuming method and requires total participation from all the departments in order to reach success was also considered besides its advantages Suthummanon et al. (2005). 
Although academicians both from medicine and management branch show interest in ABC in healthcare, hospitals are more hesitating in applying the method. In a survey conducted in U.S.A. hospitals, 71,8% top managers show awareness of ABC while only 4,7% had signs of applying it already  Emmet & Forget (2005). 
In order to reduce the disadvantages of ABC in data collection, number of cost drivers were reduced and a simplified version was tried to be developed in a study concerning biochemical, hematologic and immunochemical tests. Great differences were detected in results of simplified ABC and volume based costing method. But the differences between the two versions of ABC were not considerable Cao et al. (2006). 
When we examine the literature in a detailed way, we can observe that there are some common messages: ABC gives more accurate costing results when compared with traditional methods, shows resource using beter and gives information to the management in order to eliminate inefficiencies. But its benefits should overcome the costs resulting from the difficulties of the method itself.

MATERIAL AND METHOD

Setting of the study

The study was conducted in Akdeniz University Hospital located on 134.380 squaremeters with 2.744 employees and a bed capacity of 630. The hospital received ISO 9001:2000 certificate on 2003. According to 2004 statistics 422.733 patients received care in outpatient services, 29.089 patients in wards and 12.838 surgeries were realized. 

Application of ABC requires an extensive and resource consuming study and the hospital has a high bed capacity with a wide range of health services so the application was decided to be limited with a single department. As a result of a common decision given by the hospital management, urology department was selected as the pilot department. The department consists of a ward with 20 beds, 3 outpatient rooms, endo-urology department with uro-radiology and video-urodinamy equipments, andrology laboratory and surgery rooms. 

Data Collection

According to the statistics taken from the data processing department of the hospital,  15.591 patients were given care in outpatient rooms, 15.998 endoscopic treatment were conducted and the number of the surgeries was 1.184 in the urology department. With the advisory of the department authorities, 6 of the most frequent endoscopic treatments of the total endoscopic treatments and 19 of the surgery procedures  were selected for the study. 

For the endoscopic treatments a time study sheet was prepared and applied to 30 patients in order to get information about the direct costs and activities. While designing the time study sheet, flow charts prepared by the quality department of the hospital were referred. Surgical procedures were not observed by time studies because of the hygienic worries of the researcher. Records of 44 patients were examined for usage of medical supplies and medication both during the surgery and care after the surgery. Direct labour hours of doctors nurses and the other staff were interviewed for surgery and for care in wards. Indirect costs alocated to Urology department were taken form the sources of the Research, Planning and Coordination Department of the Hospital. 

Methodological Steps


The application of ABC in Urology Department followed 7  steps: activiy analysis and calculation of direct costs, determination of  first order cost drivers, calculating total activity costs, determination of second order cost drivers, calculation of allocation ratios and calculation of indirect costs of different treatment procedures, and the last step is calculation of total costs for different treatment procedures. In addition to calculation of total costs for different treatment and surgery procedures, daily costs of patient care for each procedure was also calculated. This calculation was done in order to make a comparison with a nationwide study of the Turkish Ministry of Health conducted in both university hospitals and other hospitals  by traditional costing method.

Activity Analysis and Direct Costs

The first step of applying ABC to Urology Department was activity analysis. Data collection for determining activity pools and activities were realized by the time studies, observations, interviews made with the academicians, assistants, nurses and other medical staff and  also by flow charts prepared by the quality department. In order to get rid of very detailed information and focus on the activities concerning patients, the researchers ignored educational activities in this study. ABC Literature was reviewed for deciding on the number limit for the activities. The number of the activities change according to the type, production technology and capacity of the enterprise Gunesekaran, (1999). It is advide to determine the level of activity detail providing to develop a practical and cost-effective costing system Sohal & Chung (1998). In this study a total of 49 activities divided into 6 cost pools were designed (Table 1). 

According to the waging system, doctors, nurses and other staff get their salaries from the government. In addition to this they get a certain percentage of their wages from the hospital’s revolving fund. In calculations of the direct costs only these amounts were considered as costs of the hospital. The direct labour time for the endoscopic procedures were detected from the time studies, and the direct labour time for the surgery procedures were calculated from the interviews made by the staff. During all surgery activities different staff make contribution and their labor times were detected. These are assistant doctors of urology, nurses of urology, anesthesia technician, nurses of anesthesia, assistant doctor of anesthesia, expert doctor of anesthesia, expert doctors and senior assistant doctors of urology and other staff. The duration, type of anesthesia (local/general) and wakening time of the 19 surgery procedures differ according to the type of surgery and this timing is considered in the calculations as well. 

Direct material costs of the surgeries were calculated according to the patient records and interviews made by doctors. Unit costs of each medication and medical supply were taken from the files of data processsing center of the hospital. 

Direct labor time for the acivities concerning patient care activities after the surgery was taken from the interviews made by doctors and nurses. In the calculations the fact that first 24 hours care is more intensive was also considered. 

Direct material costs of the patient care was calculated from patient records and interviews made by doctors and nurses. 

While direct labor time for academician doctors were being calculated avarage of revolving fund payments of assistant professorsi associate professors and professors was taken. 

First Order Cost Drivers

While constructing first order cost drivers, indirect costs were allocated to actvity pools according to the most possible ways to built a cause and effect relation. Supply material of property, other supply materials, stationary material, clothing materials were allocated according to number of staff, glass material, chemicals, laboratory supplies, according to number of patients, technical service supply materials, wages of cleaners, air conditioning, cleaning costs, central heating costs, and other costs according to square meters, maintenance, technical service and amortization according to number of medical equipment.

Calculating Activity Costs

The usage of first order cost drivers in activity pools are presented in Table 2. Two secretaries are running patient admission activities. According to Data Processing Center’s records 15.591 patients applied for the outpatient activities. In the second activity pool, usually 2 assistant doctors and 6 academician doctors stay at the examination rooms. In endoscopy activities 3 assistant doctors, 2 technicians and 1 academician doctor. In surgery activities 10 staff work in the surgery room during a surgery. According to the hospital statistics 1.184 patients were entered into surgery. In the fifth activity pool, an academician doctor, an asistant doctor and a nurse is considered. According to the statistics 1.282 patients were taken care in the wards. In the other activity pools number of meals were calculated according to staff. But the number of meal was calculated according to patients and staff in the activity pool of patient care. In the last activity pool there is a secretary and nurse. The number of patients was also considered as 1.282. After the allocation of indirect costs to activity pools the indirect costs according to activities is shown in Table 3. 

Second Order Cost Drivers

In order to allocate activity costs to cost objects (selected endoscopy and surgery procedures) second order cost drivers were selected. In the selection of second order cost drivers, the consumption of activities by the cost objcects were tried to be reflected more accurately. Second order cost drivers were presented in Table 4.

Allocation Ratios for Calculating Cost Objects

Indirect costs collected in activity pools were divided into second order cost drivers like number of patients, direct labor hours, patient-days and afterwards allocation ratios were calculated. In Table 5, allocation ratios for activity pools are shown. 

RESULTS

In Table 6, we can see the total costs of outpatient examinations, endoscopic treatments and surgeries selected for this study after summing direct and indirect costs calculated by activity based costing. Patient care in the urology wards were also included in the surgery costs. As mentioned before, Turkish Ministry of Health had conducted a nationwide project about cost-effectiveness in healthcare sector. The research included 20 different hospitals and daily costs of patients in wards of different departments were calculated. In the university hospitals daily patient costs were calculated as 66 TL in urology departments when medical materials and medications were taken into consideration. When medical materials and medications were excluded daily patient costs were calculated as 33,94 TL in urology wards. This information is gathered by a traditional cost accounting method so it lacks cost information about daily costs of patients exposed to different types of surgeries. This may be seen as one of the advantages of ABC to get more detailed information for cost objects which are utilizing different types and amounts of sources. In Table 7, the daily costs of patient care exposed to different type of surgeries in urology department of the Akdeniz University hospital are ehibited. When we would like to make a comparison with the results achieved by the traditional methods, we can observe that without considering the direct material costs, 14 of the surgeries cost more than the calculated amount. When we also remind that the daily bed price of the hospital is 14,41 TL, this price is far from covering even the indirect costs allocated to urology department of the hospital. In the case that direct material costs are taken into consideration, we can examine from Table 7 that 6 of the surgeries have greater daily costs than 66 TL calculated by the Project of the Ministry of Health. 

DISCUSSION

The suggested ABC model in this study has a practical methodology and can be applied to other departments in the hospital. The application of ABC should be realized with a team consisting of a research assistant from each department who works interactively with other staff in the department. In order to make a more detailed comparison about the efficiency of ABC model, a traditional cost accounting system must be used in parallel. 

In addition to the valuable information about costs, the management gets an idea about how the activities are executed. When patient value is focused, some activities do not add value to the patient which are defined as non value adding activities in ABC literature. The duration of activities like admission and recording, waiting times and preparation times should be minimized. 

As mentioned before the study of ABC is realized in an Urology Department of a university hospital. In this study activities like student education, assistant education, preparation for the education and research were not taken into consideration. These activities are also one of the missions of university hospitals which improve the quality of patient care and different aspects of healthcare sector. University hospitals are one of the most technology investing hospitals and they have considerable overhead costs because of the medical equipment. So in the pricing policies these facts should be considered. In ABC, the details about consumption of resources for the different treatment and diagnosis procedures can be detected so it can be possible to increase bed capacity of more profitable procedures while considering ethical rules. 

Another suggestion after this study will be constructing ABC in different university hospitals for the same treatment and diagnosis procedures in order to make comparisons of efficiency. As many institutions get detailed information about costs of a treatment procedure, this may contribute to the pricing and reimbursement policies. 

As the ability to access information increases, hospitals could increase their value in a global competition environment. The information generated by ABC introduces cause and effect concept and improves the communication between management oriented administrators and health oriented staff. This means the people executing the activities and ones measuring the activities will form a cooperation and common language. 
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TABLES

Table 1 Urology Department Activity Pools and Activities

	ACTIVITY POOLS
	ACTIVITIES

	Patient Admission and Exit Acivities
	· Patient Admission

· Opening Patient File

· Entering Admission Data

· Giving Patient a Number

· Entering required examinations

· Controlling and approving doctor’s record

· Giving appointment for endoscopy

	Outpatient Activities
	· Examination of new patients and consultations

· Patient controls

· Consulting with expert doctors

· Telephone calls

· Other activities (recipe, approval etc.)

	Endoscopy Activities
	· Patient Admission and Recording

· Preparation of the Patient

· Preparation of the Endoscopic Procedure

· Endoscopic Procedure

· Writing Report

· Forwarding the patient, exit

· Preparation for the new patient

	Surgery Activities
	· Patient Preparation

· Patient wait

· Preparatio of the surgery room ad anesthesia

· Examination of the patient record, deciding the type of anesthesia, anesthesia application

· Nurse takes the surgery material form the stocs

· Positioning the patient

· Surgery Procedure

· Straightening the position of the patient

· Waking the patient in the room

· Putting the patient in the stretcher

· Taking the patient to the wakening room

· Taking the patient to wards

	Patient Care Activities After the Surgery
	· Admission to wards (Preparing the bed, Recording to computer, taking vital findings, taking patient history, application of the order)

· Examination

· Grand visit, daily visits, evening visits

· Following the patient

· Telephone calls

· Small interventions (catheter,..)

· Blood results

· Blood gas

· Examination of patient file

· Writing order/permission

· Other activities (consultation, approval,recipe), 

	Patient Check in and Discharge Activities
	· Preparing epicrise

· Correcting files

· Information Exchange between secretary and nurse

· Adding receipts and nurse observations to files

· Extracting the discharged patient from the computer package

· Taking out the equipments

· Sending the returns to pharmacy


	Table 2 The Usage of First Order Cost Drivers in Activity Pools

ACTİVİTY POOL
	NUMBER OF STAFF
	NUMBER OF MEDİCAL EQUİPMENT
	SQUARE METER
	NUMBER OF PATİENTS
	NUMBER OF MEALS

	Patient Admission and Exit
	2
	-
	50
	15.591
	440

	Outpatient Activities
	8
	-
	400
	15.591
	1760

	Endoscopy Activities
	6
	8
	295
	15.998
	1320

	Surgery Activities
	10
	15
	340
	1.184
	2200

	Patient Care Activities After the Surgery
	3
	-
	265
	1.282
	17043

	Patient Check-in and  Discharge Activities
	2
	-
	75
	1.282
	730

	TOTAL
	31
	23
	1425
	50928
	23.493


Table 3 Indirect Costs According to Activity Pools

	ACTIVITY POOL
	INDIRECT COSTS (TL-Turkish Liras)*

	Patient Admission and Exit
	17.646,41

	Outpatient Activities
	132.891,23

	Endoscopy Activities
	204.443,30

	Surgery Activities
	315.501,07

	Patient Care Activities After the Surgery
	121.028,46

	Patient Check-in and  Discharge Activities
	26.040,26

	TOTAL
	817.550,62


* 1 TL = 0,77 $
Table 4 Second Order Cost Drivers

	ACTIVITY POOL
	SECOND ORDER COST DRIVERS

	Patient Admission and Exit
	Number of Patients Admitted 

	Outpatient Activities
	Number of Patients Admitted

	Endoscopy Activities
	Direct Labor Time

	Surgery Activities
	Patient-days

	Patient Care Activities After the Surgery
	Patient-days

	Patient Check-in and  Discharge Activities
	Number of patients in wards


Table 5 Allocation Ratios According to Activity Pools

	ACTIVITY POOL
	SECOND ORDER COST DRIVERS

	Patient Admission and Exit
	17.646,41 TL/15.591 patients

 =1,13 TL/patient

	Outpatient Activities
	132.891,23 TL/15.591 patients

= 8,52 TL/patient

	Endoscopy Activities
	136.977,01 TL/6.206 hours

= 22,07 TL/hour

	Surgery Activities
	315.501,07 TL/5.316 patient-days

=59,35 TL/patient-days

	Patient Care Activities After the Surgery
	121.028,46 TL/5.316 patient-days

= 22,77 Tl/patient-days

	Patient Check-in and  Discharge Activities
	26.040,26 TL/1.280 patients

= 20,34 Tl/patient


Table 6 Total Costs of Outpatient Examination, Surgeries and Endoscopic Treatments

	COST OBJECT
	COST (TL)
	COST OBJECT
	COST(TL)

	Nephrectomy (simple)
	690,18
	Prostatectomy
	504,93

	Nephrectomy (radical)
	817,77
	Nephrolitotomy
	1.175,44

	Ureterosigmoidostomy
	1.668,62
	Fournier’s gangrene debridement
	1.416,4

	Ureterorenoscope
	267,64
	Hydrocelectomy (one side)
	265,12

	Urinary diversion ileal loop
	2.327,73
	Varicocelectomy (one side)
	181,2

	Bladder carcinoma <3cm
	183,27
	Varicocelectomy (two sides)
	217,05

	Bladder carcinoma  >3cm
	456,99
	Residual urine measurement 
	11,44

	Vesicoureteral reflux suburetal injection 
	539,59
	Prostate needle biopsy
	18,17

	Hypospadias proksimal 
	340,91
	Extracorporeal electro shock wave lithotripsy (ESWL)
	34,03

	Hypospadias distal
	355,04
	Urine microscopy
	11,44

	Retropubik urethropexy
	592,65
	Üroflowmetry
	11,44

	Penile plication with general anesthesia
	417,05
	Cystoscopy
	28,21

	Penile plication with local anesthesia
	417,91
	Outpatient examination (Academician doctor)
	14,29

	Penile proshesis implantation with general anesthesia
	441,11
	Outpatient examination (Assistant doctor
	10,67

	Penile proshesis implantation with local anesthesia
	442,04
	
	


Table 7 Daily Costs of Patient Care According to Different Surgeries in Urology Department

	DAILY COSTS OF PATIENT CARE WITHOUT DIRECT MATERIAL COSTS
	DAILY COSTS OF PATIENT CARE WITH DIRECT MATERIAL COSTS

	SURGERIES
	COST (TL)
	SURGERIES
	COST (TL)

	Nephrectomy (simple)
	33,58
	Nephrectomy (simple)
	43,96

	Nephrectomy (radical)
	35,71
	Nephrectomy (radical)
	71,61

	Ureterosigmoidostomy
	34,81
	Ureterosigmoidostomy
	79,13

	Ureterorenoscope
	35,28
	Ureterorenoscope
	35,35

	Urinary diversion ileal loop
	36,82
	Urinary diversion ileal loop
	91,24

	Bladder carcinoma <3cm
	33,17
	Bladder carcinoma <3cm
	47,26

	Bladder carcinoma  >3cm
	33,87
	Bladder carcinoma  >3cm
	47,95

	Vesicoureteral reflux suburetal injection 
	34,32
	Vesicoureteral reflux suburetal injection 
	38,78

	Hypospadias proksimal 
	36,48
	Hypospadias proksimal 
	41,72

	Hypospadias distal
	36,48
	Hypospadias distal
	41,72

	Retropubik urethropexy
	32,51
	Retropubik urethropexy
	40,42

	Penil plication
	36,48
	Penil plication
	45,17

	Prenil prosthesisi implantation
	39,55
	Prenil prosthesisi implantation
	81,84

	Prostatectomy
	67,16
	Prostatectomy
	75,84

	Nephrolithotomy
	25,75
	Nephrolithotomy
	49,77

	Fournier’s gangrene debridement
	35,94
	Fournier’s gangrene debridement
	142,63

	Hydrocelectomy (one side)
	36,17
	Hydrocelectomy (one side)
	36,51

	Varicocelectomy (one side)
	45,77
	Varicocelectomy (one side)
	46,46

	Varicocelectomy (two side)
	45,77
	Varicocelectomy (two side)
	46,46
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