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  Abstract 

 Screening and diagnosis provided for breast and gynecological cancers in 
the low-resource setting should be based not only on cost-effectiveness 
but also on affordability to ensure that large-scale implementation is pos-
sible. Over the past two decades, with the growing importance of eco-
nomic evaluations in informing health care planning, a large number of 
cost-effectiveness assessments have been published for high-income 
countries, but these studies unfortunately have limited generalizability to 
low- or even middle-income countries. Only a few studies have been pub-
lished on cost-effectiveness of screening in the resource-limited setting 
for breast and cervical cancer. In general, these studies support the use of 
clinical breast exams for breast cancer screening and the use of visual 
inspection with acetic acid or human papillomavirus (HPV) DNA testing 
for cervical cancer screening. HPV vaccination of adolescent girls can 
also be cost-effective, but the cost of both HPV vaccination and HPV 
DNA testing has to be quite low to make them affordable in the low-
resource setting. No study to date has directly addressed the cost-
effectiveness of providing integrated cancer screening, that is, combining 
breast and cervical cancer screening along with diagnostic evaluation for 
other gynecological cancers into a single visit. Integrating cancer screen-
ing services for women can potentially result in lower costs due to 
ef fi ciencies for both the provider and the patient. On the provider side, 
synergies can reduce health care costs as a person is seen once for several 
screening tests and not multiple times. For the patient, a single trip is 
ef fi cient and can reduce transportation and child care costs. Targeted 
screening trials and cost-effectiveness modeling are urgently needed to 
fully understand the impact of packaging screening for multiple cancers 
on the overall cost and effectiveness in the low-income setting.      

      Cost-Effectiveness of Screening 
for and Early Diagnosis of Breast 
and Gynecological Cancers 
in Low-Income Countries       

     Sujha   Subramanian         



202 S. Subramanian

   Introduction 

 In the low-resource setting, it is essential that 
screening and diagnosis provided for breast and 
gynecological cancers are affordable and can be 
implemented on a large scale. Therefore, it is 
critical to identify not only the most cost-effective 
screening tests but also the most ef fi cient screen-
ing delivery procedures to make cancer screening 
viable with very limited funding. Inexpensive but 
effective screening tests that do not require com-
plicated screening delivery procedures are ideal. 
Combined screening for multiple cancers has 
been advocated in the low-resource setting in an 
attempt to reduce the overall screening delivery 
cost  [  1,   2  ] . 

 In this chapter, we provide an overview of the 
cost-effectiveness of screening for breast and 
gynecological cancers and offer recommenda-
tions to address the gaps in knowledge in order to 
move the  fi eld forward. We begin with a discus-
sion of the key attributes of economic evaluation 
with the focus on cost-effectiveness methodol-
ogy. After that, we provide a review of cost-
effectiveness modeling studies that have been 
performed to evaluate interventions that should 
be adopted in low-resource countries to screen 
for breast and cervical cancers. Then we discuss 
the evidence required to assess the bene fi ts of 
combining or packaging multiple cancer screen-
ing, and,  fi nally, we conclude with a discussion 
of the role of cost-effectiveness analysis in for-
mulating cancer screening policies in the low-
resource setting.  

   Overview of Cost-Effectiveness 
Methodology 

 The impact of cancer screening needs to be mea-
sured along the continuum of cancer care to 
ensure a comprehensive assessment of the 
bene fi ts and costs. Although much of the costs of 
cancer screening are experienced in the short 
term, the bene fi ts, when measured in terms of 
mortality and health-related quality of life 
(HRQL), are observed over the entire life span. 

A framework for assessing the economic costs 
and effectiveness of cancer-related interventions 
is provided in Fig.  11.1 .  

 With the initiation of cancer screening, the 
following bene fi ts and costs can be anticipated:

   Earlier disease stage at diagnosis and better • 
treatment response  
  Higher screening/diagnosis cost but lower • 
treatment cost  
  Increase in HRQL  • 
  Decrease in morbidity (less burden on family • 
members and community)  
  Decrease in mortality    • 
 Therefore, although assessment of intermedi-

ate costs and outcomes can provide valuable 
information on the impact of cancer screening, 
comprehensive and complete assessment of the 
cost-effectiveness of the interventions requires 
modeling the impacts over the entire life span. 

 Cost-effectiveness analysis can be performed 
using a number of different perspectives. The 
broadest and most comprehensive is the societal 
perspective, since it includes all costs and out-
comes shown in Fig.  11.1 . Analyses performed 
from the program perspective or the provider per-
spective consider a narrower range of costs and 
effectiveness measures. The  fi ndings from the 
economic assessment can differ based on the per-
spective selected and therefore is a critical meth-
odological decision. All key guidelines on 
cost-effectiveness assessment have advocated for 
the use of the societal perspective, and, in 
instances when other perspectives are required, 
they should be reported in addition to the societal 
perspective  [  3–  6  ] . The major obstacle to report-
ing the costs and outcomes using a societal per-
spective is the availability of valid information to 
populate all the data parameters required for the 
analysis.  

   Objectives of Economics Evaluations 
of Cancer Screening Interventions 

 The resources available for delivering health care 
services are  fi nite, and, furthermore, in the case 
of low-resource countries, the funding available 
is very limited. Economic assessments play a key 
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role in the selection of interventions and policies 
to improve cancer care and reduce the burden of 
cancer. Speci fi cally, the objectives of economic 
studies are the following:
    1.     To allocate resources ef fi ciently : Cost-

effectiveness analysis allows the comparison 
of interventions in order to identify the ones 
that are the most cost-effective—that is, the 
interventions that provide the highest level of 
bene fi ts for the resources expended  

    2.     To assess resource requirements : Budget 
impact analysis provides information to estimate 

the costs required in various budget periods—
critical for the successful implementation of 
selected screening tests and interventions  

    3.     To formulate cancer screening policy : The 
information on cost-effectiveness and resource 
requirements assists policy makers to advo-
cate for and allocate funding for cancer screen-
ing programs     

 In addition to informing the planning process, 
economic evaluations can be used to monitor the 
cost-effectiveness of screening programs using 
data from real-world implementation, and the 
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  Fig. 11.1    Framework for assessing economic costs of cancer along the continuum of care       
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 fi ndings can help to further improve the screening 
delivery process and make it more ef fi cient when-
ever possible.  

   Weighing the Cost Versus 
Effectiveness 

 When comparing the cost and effectiveness of 
interventions, there are several possible scenar-
ios. For instance, if an intervention has lower 
costs and better outcomes compared to another, 
then it is favored and should be selected; this 
principle is called dominance. If an intervention 
is more costly but yields better outcomes than the 
other, then additional assessment is required. The 
intervention is only cost-effective if the addi-
tional effectiveness justi fi es its additional cost. 
There are three methods to simultaneously con-
sider the cost and effectiveness of an interven-
tion: cost-effectiveness analysis, cost–bene fi t 
analysis, and cost–utility analysis. In each of 
these three approaches, the results are provided 
as a cost per unit of effectiveness and derived 
from the ratio of the cost divided by the effective-
ness unit. Table  11.1  presents the differences 
between the three approaches. Cost-effectiveness 
and cost–utility analysis are commonly used to 
assess cancer screening intervention, while cost–
bene fi t analysis is seldom used because of the 
challenges associated with reporting outcomes in 
monetary units.  

 Costs reported in cost-effectiveness assess-
ment are presented in the local currency, US 
dollars, or “international dollar.” The interna-
tional dollar is the most appropriate for com-
parison between countries as it is a theoretical 
currency based on the purchasing power parity 
(PPP) of each country. PPP is the money that 
would be required to purchase the same goods 
and services in each country so valid compari-
sons can be made across countries. The base 
case comparison for the international dollar is 
the US PPP which is set to 1. International $1 
has the same purchasing power as $1 has in the 
United States, but PPP adjusted  fi gures are not 
expressed in US dollars to avoid confusion with 
nominal  fi gures. 

 Health metrics that combine mortality, 
morbidity, and HRQL into a single measure are 
increasingly used by researchers and policy mak-
ers to assess the overall effectiveness. Several 
summary measures including the following are 
available: quality-adjusted life years (QALYs), 
disability-adjusted life years (DALYs), healthy 
life years (HLY), and years lived with disability 
(YLDs). All these measures are derived from two 
components: (1) life-expectancy or mortality 
estimates and (2) morbidity and HRQL impacts 
of the disease. The two measures often used in 
cost-effectiveness models are the QALY and 
DALY. There is no consensus on which outcome 
measure is the most appropriate to use in eco-
nomic evaluation  [  7,   8  ] . 

 The incremental cost-effectiveness ratio is 
required to evaluate the cost and bene fi ts of the 
proposed intervention against the gold standard 
or “no intervention.” In the case of cancer screen-
ing in the low-resource setting, the comparator 
chosen is usually the scenario with no screening 
available. When comparing two scenarios, for 
instance A (screening) and B (no screening), 
where A is more effective but also more costly, 
the ratio is simply the change in cost divided by 
the change in effectiveness of A and B:

        

The resulting value is the cost to obtain each 
unit of increased effectiveness associated with 
program A. This incremental cost-effectiveness 
ratio for scenario A needs to be compared with 
the threshold for cost-effectiveness ratios to rec-
ommend adoption. 

 Based on the recommendations of the World 
Health Organization (WHO) Commission on 
Macroeconomics and Health  [  4  ] , threshold val-
ues adopted for cost-effectiveness are based on 
the gross domestic product (GDP) data as these 
data are accessible indicators reported by all 
countries. The commonly accepted threshold val-
ues are highly cost-effective if less than GDP per 
capita, cost-effective if between one and three 
times GDP per capita, and not cost-effective if 
more than three times GDP per capita (see   http://

Scenario A Scenario B

Scenario A Scenario B

Cost Cost
.

Effectiveness Effectiveness

−

−

http://www.who.int/choice/costs/CER_thresholds/en/index.html
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www.who.int/choice/costs/CER_thresholds/en/
index.html    ). In general, when considering the 
low-income, high-mortality countries in Asia and 
Africa, cost less than International $2,000 per 
unit of effectiveness (such as life years gained) 
can be considered highly cost-effective and cost 
between International $2,000 and $6,000 can be 
considered cost-effective.  

   Summary of Current Cost-
Effectiveness Research 

 Over the past two decades, with the growing 
importance of economic evaluations in informing 
health care planning, a large number of cost-
effectiveness assessments have been published. 
The majority of these studies on cancer screening 
have been targeted at assessing screening inter-
ventions in high-income countries. These studies 
unfortunately have limited generalizability to 
low- or even middle-income countries. A few 
studies though have been published on the cost-
effectiveness of screening in the low-resource 
setting. In this section, we review these studies to 
understand the types of analyses that have been 
performed, the  fi ndings from these assessments, 
and their implications for cancer screening policies. 
We focused our assessment on modeling studies 
that allow for the inclusion of costs and outcomes 
over the entire life span. A targeted literature 
search was performed using PubMed, and cita-
tions of the manuscripts initially identi fi ed were 
reviewed to select additional publications. We 
only included peer-reviewed manuscripts in our 
 fi nal list of studies that were systematically 

reviewed. When multiple studies were available 
using the same model or similar studies for the 
same country, we selected the most up-to-date 
assessment  [  9–  12  ] . In addition, we focused on 
studies related to adolescent girls and women 
only and excluded any studies that assessed HPV 
vaccination for boys  [  13  ] . The majority of the 
studies selected performed assessments directly 
related to low-income countries, but we did 
include a few models from middle-income coun-
tries as these may provide valuable lessons for 
cancer screening in the low-resource setting. For 
each study, we present the country or region of 
relevance, the interventions or tests compared, 
the intervention identi fi ed as the most cost-
effective, and the incremental cost-effectiveness 
ratio of this intervention (generally compared to 
no screening).  

   Breast Cancer Screening 

 We identi fi ed seven studies that met our selection 
criteria, and these studies were published starting 
in the year 1998 to the present (Table  11.2 ). Five 
of the articles reported results based on parameters 
relevant to a speci fi c country (Taiwan, India, 
Brazil, and Ghana)  [  14–  18  ] , while two of the stud-
ies focused on regions (Asia and Africa)  [  19,   20  ] . 
The interventions assessed ranged from media 
campaign to increased awareness, screening using 
either CBE or mammography, and offering only 
treatment when cancer was diagnosed. The stud-
ies varied in the age range recommended for 
screening, the interval between screens, and the 
types of interventions compared. A study on 

   Table 11.1    Comparison of cost-effectiveness, cost–bene fi t, and cost–utility analysis   

 Method  Cost measure  Effectiveness measure  Ratio 

 Cost-effectiveness analysis 
(CEA) 

 International 
dollar (Int. $) 

 Natural units, for example, 
life years saved (LYS) 

 Cost per LYS 

 Cost–bene fi t analysis (CBA)  Int. $  Monetary value (Int. $)  Cost per Int. $1 
of bene fi t 

 Cost–utility analysis (CUA)  Int. $  Years of life gained adjusted 
for quality of life 
 Quality-adjusted life years (QALY) 
or disability-adjusted life years (DALY) 

 Cost per QALY 
or DALY 

http://www.who.int/choice/costs/CER_thresholds/en/index.html
http://www.who.int/choice/costs/CER_thresholds/en/index.html
http://www.who.int/choice/costs/CER_thresholds/en/index.html
http://www.who.int/choice/costs/CER_thresholds/en/index.html
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   Table 11.2    Cost-effectiveness studies on breast cancer screening and other interventions to reduce disease burden   

 References  Country 
 Interventions/tests 
compared 

 Most cost-effective intervention 

 Screening schedule  Cost-effective ratio 

  [  14  ]   Taiwan  2 Rounds of screening 
mammogram 1 year apart 
for high-risk and mass screening 

 High-risk women 2 rounds 
of mammography 1-year 
interval age 35 and older 

 US$4,851 per LYS 

  [  19  ]   Africa  Treating each stage, all stages, 
extensive program (treating all 
stages, awareness program, 
and mammography) 

 Extensive program 
(mammography 2-year 
interval age 50–70, 
awareness program, and 
treatment) 

 US$75 per DALY 
averted 

 Asia  US$77 per DALY 
averted 

  [  16  ]   India  CBE annually age 40–60, 
CBE every 5 years age 40–60, 
CBE at age 50, mammography 
at age 50, mammography at 
varied time intervals 

 CBE age 50  Int. $794 per LYS 

  [  17  ]   Mexico  Varied starting age (40–50 years), 
covered population, and 
frequency of mammography 

 Mammography 2-year 
interval (age 48 with 25 % 
coverage; age 40 with 50 % 
coverage) 

 Int. $10,027 to 
$15,508 per LYS 

  [  15  ]    India  CBE and mammography 
at various intervals and 
age ranges 

 CBE 5-year interval 
age 40–60 

 US$450 per LYS 

  [  20  ]   Sub-Saharan 
Africa 

 Treating each stage, treating all 
stages, and optimal program 
(treatment and screening 
mammography) 

 Optimal program (mammog-
raphy every 2 years age 
50–70) 

 Approx. Int. $2,500 
per DALY averted 

 South East 
Asia 

 Approx. Int. $4,500 
per DALY averted 

  [  18  ]   Ghana  CBE, mammography, and mass 
media awareness rising 

 CBE 2-year interval age 
40–69 

 US$1,299 per 
DALY averted 

   CBE  clinical breast exam;  DALY  disability-adjusted life years;  Int. $  international dollar;  LYS  life years saved  

Taiwanese women  [  14  ]  was the only model that 
compared screening high-risk women vs. average-
risk women using mammography, and the conclu-
sion reached was that mammography was not a 
cost-effective option for mass screening. The most 
cost-effective option was to screen high-risk 
women 35 years and older using two rounds of 
mammography with a 1-year interval.  

 Two models that assessed screening and treat-
ment options for the Asia and Africa regions 
(note: not speci fi c countries) found programs that 
included mammography screening to be more 
cost-effective than providing breast cancer treat-
ment alone. Although these studies reached the 
same conclusion, incremental cost-effectiveness 
ratios reported were very different and can be due 
to the parameter values and model assumptions. 
The  fi nal study on mammography in Mexico 

concluded that, with incremental cost-effectiveness 
ratios ranging from Int. $10,027 to $15,508 per 
life years saved, mammography screening was 
cost-effective for the Mexican setting. These 
ratios would not be cost-effective for low-income 
countries. It is important to note that none of 
these studies included CBE as a comparator. 

 The three studies that compared CBE and 
mammography  [  15,   16,   18  ]  concluded that CBE 
was the most cost-effective approach. The CBE 
screening options reported as cost-effective were 
once in a lifetime CBE at age 50, CBE at 5-year 
interval between the ages of 40 and 60 years, and 
CBE at 2-year intervals from age 40 to 69 years. 
All the reported incremental cost-effectiveness 
ratios are below Int. $2,000 and therefore can be 
considered highly cost-effective in low-income 
countries. 
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 Since the models did not compare the same 
interventions, it is not possible to reach  fi rm con-
clusions based on the seven studies reviewed. 
CBE appears to be the most cost-effective option, 
but the most ef fi cient screening schedule using 
CBE (age range and screening interval) is not 
clear. Further modeling assessments are required 
to clarify the optimal CBE schedule, and this 
schedule may differ among the low-resource 
countries due to country-level differences, which 
can include differences in cancer epidemiology 
and cost.  

   Cervical Cancer Screening 

 We identi fi ed 14 studies that met our inclusion 
criteria: two studies included only cytology test-
ing and assessed cost and effectiveness of differ-
ent schedules  [  21,   22  ] , four other studies assessed 
HPV vaccination only  [  23–  26  ] , and the remain-
ing eight studies compared multiple modalities 
which usually included VIA, cytology, and HPV 
DNA testing; two studies also included HPV vac-
cination (Table  11.3 )  [  15,   20,   27–  32  ] . Seven out 
of eight studies that compared multiple screening 
modalities concluded that either VIA or HPV 
DNA were the most cost-effective approach; one 
found that VIA, when followed by cytology 
between the ages of 50 and 60, was the most cost-
effective  [  30  ] . Only one study found cytology to 
be the most effective option, but this study did 
not focus on a particular country and developed 
models for the South East Asian and Sub-Saharan 
African regions as a whole to represent high child 
and high adult mortality countries.  

 Among the studies advocating VIA and HPV 
DNA, multiple screening regiments were assessed, 
and there is no consensus on the one standard 
schedule that is the most cost-effective. The 
screening scenarios range from single lifetime 
VIA or HPV DNA testing to repeated testing every 
5 years. There is also variation as to whether the 
screening and diagnosis should be performed in a 
single visit or multiple visits. All the incremental 
cost-effectiveness ratios reported are under Int. 
$2,000, and therefore these screening schedules 
are very cost-effective even in the low-resource 

setting. In some countries, cost as low as Int. $10 
per life years saved is possible, making cervical 
cancer screening a highly ef fi cient public health 
strategy. Multiple studies also found that even 
once-in-a-lifetime single visit VIA screening can 
be effective in reducing mortality and this is highly 
cost-effective and potentially affordable even in 
the very low-resource setting. Further research 
though is needed to understand to what extent 
compliance with screening recommendations will 
impact the cost-effectiveness of alternate strate-
gies. A few studies did attempt to include patient 
compliance in the model estimation  [  21,   22  ] , but 
this needs to be incorporated more consistently to 
provide valuable input to guide decisions related 
to cancer screening policies. 

 The six studies that modeled the use of HPV 
vaccination in general concluded that the vacci-
nation would be cost-effective in low-resource 
countries if the price was favorable. The vaccine 
would be cost-effective in Asia if the cost of the 
three-dose HPV vaccination was Int. $10; that is 
about US$2 per dose. In the Central American 
and the Caribbean region, a higher vaccination 
cost of Int. $25 (about US$5 per dose) is cost-
effective. The cost of even US$2 may not be 
affordable for low-income countries, and, there-
fore, even though the cost-effectiveness has been 
established, the funding may not be available to 
implement a program that is estimated to cost 
millions. The GAVI alliance countries may be 
eligible for obtaining the HPV vaccine at a subsi-
dized price, and this may make it more affordable 
for countries to vaccinate adolescent girls.  

   Other Gynecological Cancers 

 We did not identify any literature relevant to 
diagnosing cancers such as ovarian and endome-
trial cancers in the low-resource setting. Research 
focused on the use of diagnostic technique to 
detect these cancers will be valuable in under-
standing the costs and bene fi ts of encouraging 
better diagnosis of these gynecological cancers. 
Potentially, early-stage detection can result in 
better treatment response and improved outcomes 
for the patient.  
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   Integrated Screening for Cancer 

 Combining cancer screening programs together 
should intuitively yield cost savings  [  33  ] . An 
example of this approach is the integrated cancer 
screening offered by Cancer Care Ontario which 
combines cervical, breast, and colorectal cancer 
screening in one visit. In Australia, the Victorian 
bowel, breast, and cervical cancer programs are 
considering the option of offering combined 
screening. In the low-resource setting, packaging 
of breast and cervical cancer screening along 
with diagnostic evaluation for other gynecologi-
cal cancers during well women clinical visits has 
been advocated  [  2  ] . 

 No study to date has directly addressed the cost-
effectiveness of providing integrated cancer screen-
ing, but we did identify one study that evaluated 
the costs and effectiveness of packaging other ser-
vices with cervical cancer screening  [  34  ] . The 
other services considered included screening for 
cardiovascular disease, breast cancer, depression, 
iron-induced anemia, and sexually transmitted dis-
eases. The  fi ndings were that under conditions of 
constrained resources, lower cost interventions for 
screening depression and anemia should be pack-
aged with cervical cancer screening. 

 As indicated on Table  11.4 , integrating cancer 
screening services for women can potentially 
result in lower cost due to ef fi ciencies for both 
the provider and the patient. On the provider side, 
synergies can reduce cost as a person is seen once 
for several screening tests and not multiple times. 
For the patient, a single trip is ef fi cient and can 
reduce transportation and child care costs. Other 
cost savings can result from providing training to 
providers for all cancer screening and diagnostic 
testing in one combined section; funding can also 
be streamlined to reduce administrative costs, 
and data collection can also be combined. 
Furthermore, in addition to cost savings, increased 
patient compliance with screening recommenda-
tions can improve the overall effectiveness of the 
screening program. Patients may be more likely 
to obtain screening for multiple cancers and 
thereby increase overall compliance with cancer 
screening recommendations  [  35  ] .  

 To fully understand the economic impact of 
implementing combining screening for multiple 
cancers, targeted studies in the low-income set-
ting are essential. These studies need to be 
designed to ensure that costs and effectiveness 
are systematically assessed. An ideal approach 
would be to begin with a screening study that can 
be implemented as closely as possible to mimic 
the real-world setting, and detailed cost data 
should be collected along with the effectiveness 
measures. Cost estimation should include both 
direct and indirect costs in order to ensure a com-
prehensive assessment of the impacts. The  fi nding 
from this study can serve as input parameters to a 
validated cost-effectiveness model that can assess 
long-term implications of the integrated screen-
ing approach. A key challenge would be to 
develop similar models for each cancer site 
screened and allocate costs (shared cost of ser-
vice delivery with integrated screening) to each 
type of screening (for example, VIA and CBE 
performed during the same visit).  

   Cost-Effectiveness Analysis 
and Cancer Screening Policy 

 Cost-effectiveness analysis cannot inform cancer 
screening policy in a vacuum. Cost-effectiveness 
assessment can identify the most ef fi cient screen-
ing approach (type of test, age groups, and testing 
interval) which needs to be considered in the con-
text of the overall affordability and health care 
system factors. A screening test or vaccination 
may be very cost-effective, but the cost in that 
population may be prohibitive. Targeted inter-
ventions aimed at high-risk women may be a 
viable option that needs further research  [  36  ] . In 
addition, the design of the health care delivery 
infrastructure may result in barriers that make 
delivery of the screening test not feasible. There 
may also be instances when a test is generally 
low cost and effective but may not be ideal for the 
low-resource setting. For example, it has been 
argued that it is challenging to provide high-
quality cytology testing in countries like India for 
mass screening programs  [  37  ] . Additionally, 
screening programs should not be launched without 
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adequate planning for providing follow-up 
diagnostic testing and treatment. 

 Even when funding and infrastructure are 
available to deliver cancer care and screening 
tests, the penetration rate of the screening pro-
gram may be low due to barriers faced by women. 
Some of these barriers include cultural or reli-
gious beliefs, language barriers, and not having a 
regular source of health care  [  38  ] . Compliance 
with screening has been reported in the range of 
75–85 % in screening trails, but these may not be 
reproducible in the real-world setting  [  39–  41  ] . 
Compliance generally declines with each addi-
tional round of screening  [  39  ] , and, therefore, 
this should be an important consideration in 
designing screening programs. 

 Sensitivity analysis and hypothetical scenarios 
are important features of cost-effectiveness mod-
eling that can help inform health policy when 
true values are not available. Assumptions are 
often required in modeling, but it is important to 
follow up after implementation to collect appro-
priate data to ensure that the assumptions are 
valid; the model results should be compared with 
real-world  fi ndings to better inform future health 
care policies. Therefore, it is important that economic 

studies are not only included in the planning 
process but also in ongoing program evaluation 
to provide feedback to further improve the cancer 
screening delivery process and make the most 
ef fi cient use of limited resources.      
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