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Cost benefit analysis of establishing cervical cancer screening services at health centres in the districts of Uganda using Papanicolaou method
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Abstract

There is limited access to cervical cancer screening facilities at health centers in the districts of Uganda. The objective of the study was to perform Cost-Benefit Analysis (CBA) of screening women for cervical cancer at health centers in the districts of Uganda using Papanicolaou method. Pilot screening services were established at selected health centers in selected districts of Uganda using Papanicolaou method. CBA was performed under two scenarios. Scenario 1 was when  there are no screening services at district health centers and all women were  referred to Mulago hospital for screening. Scenario 2 was when there was screening services at health centers and only processed Papanicolaou smears which were sent to Pathology department for interpretation. The cost of screening for cervical cancer would be high both in scenario 1 and 2 in the first year. The screening costs would drastically reduce in scenario 2 in the second and subsequent years. However, screening women in eastern Uganda would be associated with high savings as compared with western region. Screening women at health centers in northern and central regions would be insensitive and associated with loses both in year one and subsequent years because of low number of women who would be screened. Papanicolaou screening was sensitive to the number of women screened and the distance from the screening center. Screening women at districts health centres distant from Mulago hospital would be the most cost effective intervention if many women are screened.  Referring women to Mulago from health centers near Mulago hospital would be the cheapest option.
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Introduction
Cervical cancer is an important problem in the whole world being responsible for high morbidity and mortality among women in developing countries (1, 2). Approximately 70-80% of the women in Uganda are diagnosed with cervical cancer in the late stage and yet can be prevented if diagnosed early (3, 4). Unfortunately health workers at the district health centers lack skills on Papanicolaou screening. While developed countries have reduced the deaths among women due to cervical cancer using Papanicolaou method (5). the management of cervical cancer has remained insurmountable in developing countries including Uganda because of limited access to cervical cancer screening facilities at health centers in the districts of Uganda. The main objective of this study was therefore to determine the cost benefit of establishing the cervical cancer screening services at health centers in the districts of Uganda using Papanicolaou method.

Materials and methods
Pilot screening services were established using Papanicolaoui method at Arua hospital in Arua district in northern Uganda, Budadiri health center IV in Sironko district in  eastern region, Maristopes health center IV in Kampala district in central region and at Itojo hospital in Ntungamo district in western region. This was done after training clinical nurses on harvesting Papanicolaou smears and laboratory technicians on processing Papanicolaou smears (fixing and staining) and delivering them to Pathology Department, College of Health Sciences, Makerere University, Kampala, Uganda for reporting. The pilot study took a period of one year.

Cost benefit analysis was then performed under the following assumptions: 
i. Papanicoalou method would be the recommended screening method for cervical cancer
ii. Only screening costs would be considered and not treatment costs.

iii. Persons performing these tests would be doing this as part of the routine work and would therefore  be paid a monthly salary.

iv. Glassware not falling under consumables would be replaced in the second year.

v. The costs took into account the prevalence of cervical cancer in the districts of Uganda.

vi. Only one health worker will be delivering processed Papanicolaou smears from district health centers to Mulago hospital on weekly basis and would stay only for two days as he/she waits for the results. .

vii. 70-80% of women would survive from cervical cancer if detected early and only 20-30% would die (6). 
viii. The  number of cases detected would be  increasing annually, since there would be an expected 3% annual increase of adult women in the general population (7).

The sensitivity analysis CBA was done under two scenarios:

Scenario one: Where there would be no cervical cancer screening services at health centers in the districts and all women reporting to health centers for screening  would be referred to Mulago hospital. 

Scenario two: Where there would be cervical cancer screening  services at health centers in the districts and only processed Papanicolaou smears would be delivered to Pathology Department, College of Health Sciences by a health worker for reporting. 

Results
The clinical nurses took an average of 6 minutes to take a Papanicolaou (Pap) smear, whilst technicians took an average of 18 minutes to process a Pap smear (fixing and staining).

A total of 234 women were screened in eastern region of Uganda, 64 in western, 35 in northern and 99 in central region giving a total of 432 cases screened in year one. This was between 2004-2005.  Three cases of cervical intraepithelial neoplasia  CIN I, 4 CIN II and 1 CIN III  were detected in eastern region, no case of invasive cancer of the cervix (INC) was detected. In northern region, 1 CIN I and 1 CIN II were detected, no cases of INC were detected. In central region, only 1 case of CIN I and 1 CIN II were detected, while in western region, only 3 cases of  CIN I were detected.
A total  cost of USh  17,316,000  would be incurred in scenario 1, in the first 1 year in eastern region and USh 6,072,000 in scenario 2 thereby saving USh 11,244,000 (Table 1 and 3) . Each woman would be screened  at   Ush 74,000 in scenario 1 and Ush 26,000 in scenario 2 (Table 1).  In western region, USh 5,120,000 would be incurred in scenario 1 and USh 7,150,000 in scenario 2, thereby loosing USh 2,030,000 (Tables 1 and 3). Each woman would be screened  at  Ush 80,000 in scenario 1 and Ush 112,000 in scenario 2 (Table 1)
In northern region a cost of USh 3,150,000 would be incurred in scenario 1 in year one and USh 7,877,500 in scenario two thereby loosing Ush 4,727,500 (Table 2 and 4). Each woman would be screened  at  Ush 90,000 in scenario 1 and Ush 225,000 in scenario 2.   (Tables 2 ).  In central region, a cost of USh 891,000 would be incurred in scenario 1 in year one and USh 3,967,000  in scenario two thereby loosing Ush 3,076,000 (Tables 2 and 4 ).  Each woman would be screened  at  Ush 9,000 in scenario 1 and Ush 40,000 in scenario 2 (Table 2).  

When the costs of the screening services were projected for a period of 5 years, in the second year Ush 17,835,480 would be incurred by women in scenario 1 in eastern region and only Ush 3,500,000 in scenario 2 thereby saving more money Ush 14,335,480 (Table 3).  In western region,  Ush 5,273,600 would be incurred by women in scenario 1 in year 2 and only Ush 4,925,000 in scenario 2 thereby saving  Ush 348,600 (Table 3). 

In northern region,  Ush 3,244,500 would be incurred by women in scenario 1 in year 2 and only Ush 4,540,000 in scenario 2 thereby loosing Ush 1,295,500 (Table 4).  In central region, Ush 917,730 would be incurred by women in scenario 1 in year 2 and only Ush 1,343,000 in scenario 2 thereby loosing Ush  425,000 (Table 4). 

Table 1: Total costs (USh) incurred in the first 1 year on screening women in scenarios 1 and 2 in eastern and  western regions of Uganda when using Papanicolaou 
	
	Eastern region
	Western region

	Variable
	SCN 1
	SCN 2
	SCN 1
	SCN 2

	Transport cost on 234 patients from Mbale district to Mulago hospital 
	5,616,000
	-
	-
	-

	Transport cost on 64 patients from Ntungamo district to Mulago hospital 
	-
	-
	1,920,000
	

	Accommodation and/or maintenance
	11,700,000
	
	3,200,000
	

	Establishment of Pap screening services at 1 health centers and maintenance of ser vice for one  year
	-
	3,472,000
	-
	4,025,000

	Transport of 1 health staff to Mulago  brings all Pap smears including accommodation and up-keep
	-
	2,600,000,
	
	3,125,000

	Total
	17,316,000
	6,072,000
	5,120,000
	7,150,000

	Money saved or lost
	 + 11,244,000
	 -2,030,000

	Cost per case screened (Eastern No=234), Western No= 64)
	74,000
	25,949
	80,000
	111,719

	Cost per case detected (Eastern No=8), Western No= 3)
	2,164,500
	759,000
	1,706,667
	2,383,333


SCN =Scenario

Table 2: Total costs (UGSh) incurred in the first 1 year on screening women in scenarios 1 and 2 in northern  and central regions of Uganda when using Papanicolaou 
	
	Northern region
	Central region

	Variable
	SCN 1
	SCN 2
	SCN 1
	SCN 2

	Transport cost on 35 patients from Arua district to Mulago hospital 
	1,400,000
	-
	-
	-

	Transport cost on 99 patients from Maristopes health center  to Mulago hospital 
	-
	-
	297,000
	

	Accommodation and/or maintenance
	1,750,000
	
	594,000
	

	Establishment of Pap screening services at 1 health centers and maintenance of ser vice for one  year
	-
	4,237,500
	-
	2,625,000

	Transport of 1 health staff to Mulago  brings all Pap smears including accommodation and up-keep
	-
	3,640,000,
	
	1,342,000

	Total
	3,150,000
	7,877,500
	891,000
	3,967,000

	Money saved or lost
	-4,727,500
	- 3,076,000

	Cost per case screened (Northern  No=35), Central  No= 99)
	90,000
	225,071
	9,000
	40,071

	Cost per case detected (Northern No=2), Central  No= 2)
	1,575,000
	15,755,500
	445,500
	1,983,500


SCN= Scenario

9 Table 3: The projected costs of Pap screening service with time

	Variable
	Eastern region
	Variable
	Western region

	Yr
	No
	SCN 1
	SCN 2
	Money saved 
	Yr
	No
	SCN 1
	SCN 2
	Money saved

	1
	234
	17,316,000
	6,072,000
	11,244,000
	1
	64
	5,120,000
	7,150,000
	-2,030,000

	2
	241
	17,835,480
	3,500,000
	14,335,480
	2
	65
	5,273,600
	4,925,000
	348,600

	3
	248
	18,370,544
	3,605,000
	14,675,544
	3
	68
	5,431,808
	5,224,933
	369,829

	4
	255
	18,921,660
	3,713,150
	15,208,510
	4
	70
	5,594,762
	5,381,681
	380,924

	5
	268
	9,489,310
	3,824,545
	15,664,765
	5
	72
	5,762,605
	5,381,681
	380,924


Key: Yr: Year; SCN= Scenario

Table 4: The projected costs of Pap screening service with time

	Variable
	Northern region
	Variable
	Central region

	Yr
	No
	SCN 1
	SCN 2
	Money saved 
	Yr
	No
	SCN 1
	SCN 2
	Money saved

	1
	35
	3,150,000
	7,877,500
	-4,727,500
	1
	99
	891,000
	3,967,000
	-3,076,000

	2
	36
	3,244,500
	4,540,000
	-1,295,500
	2
	102
	917,730
	1,343,000
	-425,000

	3
	37
	3,341,835
	4,676,200
	-1,334,365
	3
	105
	945,312
	1,383,290
	-437,978

	4
	38
	3,442,090
	4,816,486
	-1,374,396
	4
	108
	973,671
	1,424,793
	-451,122

	5
	39
	3,545,353
	4,960,981
	-1,415,628
	5
	111
	1,002,881
	1,467,537
	-464,656


Key: Yr: Year; SCN= Scenario

 In subsequent years, more money would be saved in eastern and western region while northern and central region would continue loosing money if screening services were established at health centers. These costs were calculated annually on the incremental basis of 3% of the previous year’s maintenance costs, since there would be an expected 3% annual increase in the general population (7). Other costs included depreciation of laboratory equipment calculated at each closing fiscal year by dividing the total cost of the equipment by its useful life years, taken as 5 years for medical equipment (8).
Discussion 
The cost benefit of screening for SCD was found to be sensitive to various determinants such as distance, cost of the service and number of women screened and cases detected. The fact that more than 17 million would be incurred in eastern region under scenario 1 and 6,072,000 in scenario 2 only 8 women out of a total of 234 women screened would be detected with CIN (Table 1) costing Ug. Shs.74,000 per women screened in scenario 1 and Ush 26,000 in scenario 2 thereby saving Ug. Shs 11,244,000.  Although more than USh 5 million would be incurred in scenario 1  in year 1 in western region and over Ug. Shs 7 million in scenario 2, only 3 cases of CIN would be detected costing over 1 million and 15 million per case detected in scenario 1 and 2 respectively (Tables 1).  
The same observation would be noted for northern and central region (Table 2). The most likely reason for these findings is probably due to a few women who would report for Pap screening therefore rendering the screening costs high.  These finding are in conformity with earlier studies done (9, 10) where they found that screening a few persons would render the screening service insensitive and expensive. Observably, more money would therefore be incurred on detecting cases of CIN in western, central and northern regions as compared to eastern region (Tables 1 and 2). This is probably because of the few women who would be screened. 

In the second year the service would become more cost effective in eastern region because the only costs that would be incurred would be service maintenance costs (Table 3). So more women would be screened, more cases would be detected and more money would be saved. Interestingly, western region would also begin to save money in year 2  by establishing Pap screening services at health center (Table 3). This was probably due the same reason above. 

 However, northern region would continue to lose more money in year 2 and subsequent years if scenario 2 was adopted because of the few number of women would be screened at the health center 3 (Table 4). Similarly, establishing cervical cancer screening services at the health center in central region would be costly and associated with loses so long as a few women would be screened. (Table 4). It would therefore be prudent for women to be referred from the health center to Mulago hospital for cervical cancer screening

In conclusion, establishment of cervical cancer screening services at health centers in the regions of Uganda using Pap method would be cheaper if many women reported for screening. Referring women from health centers that were near Mulago hospital for screening would be the cheapest.   The study therefore recommends the establishment of Pap screening services at health centers in regions distant from Mulago hospital using Pap method so long as the number of women screened is high. Health centres around western region should refer suspected cases to Mulago hospital.
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