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Abstract

Background: Breast cancer is the leading cause of malighancy among women. Screening using mammography is
proposed as an effective intervention for reducing eatly deaths due to breast cancer. We conducted a systematic review
to assess the cost-effectiveness of such screening programs. We searched Medline, Scopus and Google Scholar and
complemented it by other searches using sensitive search terms from 1993-2010. We screened the titles and abstracts,
assessed the full texts of the remaining studies, and extracted data to a pre-designed data extraction sheet. Studies were
categorized according to the age groups of the target population. We used narrative synthesis approaches for analyzing
the data. Twenty-eight articles met the minimum inclusion criteria, mostly from high income settings. All studies used
secondary data, and a variety of modeling techniques, age groups, screening intervals and outcome measures. Cost per
life year gained, ranging from $1,634 (once at the age of 50 in India) to $65,000 (extending the lower age limit of
screening to 40 Australian study), was the most commonly used outcome measure. Biennial screening test for those
aged 50-70 years seems to be the most cost-effective option ($2685). Biennial screening for aged 50-70 years is the
most cost-effective option among alternative scenatios. Screening those aged less than 50 is not recommended.
Further studies in low-income and middle-income countties, and cost effectiveness studies along with randomized
trials are required. To improve the comparability of the findings, future studies should include biennial screening in
50-70 age groups as an alternative strategy.
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Introduction

Breast cancer, with an incident rate of 1.1 million
per year, is the leading cause of malignancy among
women. The condition is responsible for the death
of 410000 individuals worldwide (1-3). Amid the
considerable increase in its global incident rate,
reports have noted the increase to be more
considerable in low-income and middle-income
countries (LMICs) (4). In 2002 about half of
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women diagnosed with breast cancer were from
ILMICs, and the disease was considered as the
most prevalent malignancy among female in the
Middle East (5-7).

The progressive increase in the incidence of the
disease along with the reduced quality of life and
the high cost of medical care have imposed a
heavy burden on the health systems and the so-

Available at:  http://ijph.tums.ac.ir



mailto:arashidinan@tums.ac.ir

Rashidian et al.: Cost effectiveness of breast cancer ...

ciety as a whole. It has been argued that effective
use of screening programs is an efficient method
for reducing early death due to breast cancer (8,9).
The adoption of national mammography screen-
ing programs in many countries including in Eu-
rope, North America, Australia and Japan is a re-
sult of conducting randomized controlled trials of
mammography screening that demonstrated a de-
cline in deaths from breast cancer (10). On the
other hand recent systematic reviews of rando-
mized controlled trials of breast cancer screening
programs have cast doubt on the effectiveness of
such interventions (11). Still such screening pro-
grams are conducted, or are being introduced in
several countries.

The current wisdom in many countries is to weigh
the costs of new interventions against their bene-
fits before implementing a new program (12-14).
Analyzing the cost effectiveness is a useful tool in
comparing different strategies and in calculating
the costs and effectiveness of the strategies in
reducing mortality or disease rate (15). Consider-
ing the limited resources and equity concerns for
health systems, the importance of making deci-
sions about healthcare interventions based on cost
effectiveness evidence is increasing every day.
Cost effectiveness analysis can provide experts
with useful information for programming and
developing a breast cancer control policy. Such an
analysis can provide data required for balancing
the budget and fair allocation of the limited re-
sources in national breast cancer control programs
and subsequently determining the most effective
way for providing diagnostic and therapeutic care
(16). With a limited number of primary research
studies originating from LMICs, systematic re-
views of available evidence are valuable assets for
decision making in such settings (17, 18).

We systematically reviewed the studies on cost
effectiveness of breast cancer screening using
mammograms. Our study updates a systematic
review that was published in 1993 (19). We found
no other comparable study since 1993. Our inter-
est in conducting this review originated from
heated debates among policy makers in Iran
(health system and other sectors) about the pro-
gram, many in favor of a national screening pro-
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gram. We aimed to provide a summary of the best
available evidence to support policy makers, espe-
cially in countries where local evidence does not
suffice, in making informed decision about
conducting breast cancer screening and identifying
the target population for screening as well as the
screening intervals.

Methods

Study Design

Systematic review of cost effectiveness studies of
breast cancer screening using mammograms. We
included studies that incorporated cost-effective-
ness studies alongside randomized controlled trials,
or used modeling techniques to estimate cost-
effectiveness ratios.

Inclusion Criteria

The articles studying the cost effectiveness of
breast cancer screening using mammograms in
women's normal population were included. We
included cost-effectiveness studies alongside trials
as well as those studies that used modeling tech-
niques based on routine data or data from pre-
vious studies.

The systematic reviews studying the cost effective-
ness of breast cancer screening using mammo-
grams were eligible for inclusion if they answered
the same question as this study. The studies,
whose results were used in the already added
systematic reviews, however, were excluded.
Studies on mammogram techniques (comparing
different mammogram technologies), studies of
screening in women with special diseases, studies
of other screening approaches (e.g. self-examina-
tion, physical examination), studies with ambi-
guous target age groups, and studies of
opportunistic screening approaches were not in-

cluded.

Search strategy

We systematically searched international databases
of Cochrane, Pubmed, Scopus, Science Direct,
and Google Scholar web pages from January 1993
March 2010, limited to English language publica-
tions.
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A previous systematic review of similar topic had
been published in 1993 (19). In that study they
systematically searched for literature up to 1990,
and included papers published until late 1992 (20).
We searched for studies published after Brown et
al. (1993) review, and for studies published 1990-
1993 and not already included in that study. We
also searched the reference lists of the identified
studies.

In otrder to find all the related articles, we used
sensitive search strategies to reduce the risk of los-
ing any articles. Briefly “breast cancer + screen-
ing” was used to search the Cochrane Library and
“(economic evaluation OR cost effectiveness OR
cost utility OR burden of disease) AND (breast
cancer)” to search other databases.

Selecting studies, quality assessment and data
extraction

The titles of the resulted articles were entered in
the data management software and the duplicates
were eliminated. We then screened the titles of
identified papers and excluded those that were
obviously unrelated to our review. All the ab-
stracts of the remaining articles were assessed for
inclusion by four authors. The studies that we all
agreed that they were unrelated to our study were
omitted at this stage. The full texts of the remain-
ing articles were assessed for final inclusion in the
study. Two authors independently assessed the
quality of included studies using Drummond's et
al tool. One author extracted data from included
studies into the data extraction sheet and it was
checked by another author.

Grouping and analysis
The included articles were then divided into
groups based on assessing the cost effectiveness
of breast cancer screening in different target age
groups:
1- Women aged between 50 and 70
2- Women aged over 70
3- Women aged below 50
4- Studies of women of other age groups not
matching the above criteria (e.g. 40-69
years)
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Thereafter, the findings of the included studies
were outlined in specifically designed data extrac-
tion sheets.

We also noted the outcome measures reported in
the studies. Our main outcome measure was the
cost per life year saved, although other outcome
measures such as cost per Quality Adjusted Life
Years (QALY) gained, cost per death averted, cost
per Disability Adjusted Life Years (DALY)
averted, and cost per cancer detected were also
considered.

Only data reporting the incremental cost effective-
ness ratio of the screening methods using
mammograms compared with not doing any inter-
vention were considered for the final analysis. The
incremental cost effectiveness ratio calculated
through comparing different screening interven-
tions were excluded. The costs reported for each
event were similarly entered in the study if the
price was mentioned in US dollars; as for those
mentioned in other curtencies, conversion was
made based on the year the study was accepted
for publication. In cases when the acceptance date
was not clear, the exchange rate at the time of
publication was used.

Results

Our searches yielded 2198 hits. After initial
screenings and assessments, we assessed the full-
texts of 38 studies and included 28 studies (Fig. 1).
These included 26 primary studies and two syste-
matic reviews. During the process we also identi-
fied and excluded six non-systematic reviews (21-
26) and one systematic review (27) that was con-
cerned with comparing a screening program with
an existing or alternative screening program.

General description of the included studies

The cost effectiveness of breast cancer screening
has mainly been assessed in high income countties,
with only one such study being conducted in a
LMICs: India (28) [1]. Other studies were con-
ducted in China's Hong Kong (29, 30) [2], the US
(19, 31-35) [6], the Netherlands (36-38) [3], Aus-
tralia (20, 39, 40) [3], Finland (41, 42) [2], Norway
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(43, 44) [2], the UK (45, 40) 2], France (47) [1],
Germany (48) [1], Switzerland (49) [1], New Zeal-
and (50) [1], Spain (51) [1], Korea (52) [1] and
Slovenia (53) [1].

Articles found from
database sesrches
2198

Articles excluded
based on screening
the titles
2137

Articles excluded
sfter assessing the
sbstracts
2B
Full-texts
assessed
33+
5
Identified from
other searches

Articles included
28

Fig. 1: Summary of the search and article selection
process for cost-effectiveness studies of mammogra-
phy screening

Articles excluded
sfter assessing the
full-texts
10

The included studies used a variety of modeling
techniques: Markov modeling [7], Mlcrosimula-
tion SCreening ANalysis (MISCAN) [7] and MI-
CROIFE a similar microsimulation model based
on MISCAN [1], Decision trees [5], discrete event
simulation [1], stochastic mathematical simulation
[2] and simple modeling technique [3]. The major-
ity of the studies [18] followed a healthcare system
perspective and assessed only the program's direct
costs. Eight studies, however, took a societal pers-
pective (Table 1). The most common cost
effectiveness measure used in the studies was cost
per life years saved, calculated for alternatives
based on age groups and screening intervals.
Other measures used in the studies included: cost
per QALY gained, cost per DALY averted, cost
per cancer detected, cost per death averted and
per life saved. The majority of the studies ex-
tracted the data on the quality and efficacy of the
screening tests from the available ongoing screen-
ing programs, local cancer registries and routine
data. We identified no cost effectiveness study
conducted alongside a prospective interventional
study.

The quality assessment results showed that from
the 26 primary studies, only one study was of low
quality [35], and was excluded from further analy-

sis.

Table 1: The number of identified primary studies of breast cancer screening using mammography in each age group
and their main methodological characteristics*

Number of

Age groups studies* Perspective Outcome measures Modeling approach
Life year saved [14], MI SCAN[6], Markov 4, D.eCI_
Health sys- sion tree [2], Simple modeling
QALY [6], death averted o .
50-70 18 tem [14], [3], Mathematical simulation [1],
. [3], cancer detected [2], . . .
societal [4] DALY M. lif an Discrete event simulation [1],
[1], life saved [1] MICROLIFE [1]
Health sys- .
Over 70 1 tem [1] Life year saved [1] Markov [1]
Health sys- Life year saved [1], .
Below 50 2 tem [2] QALY [1] Markov[1], Decision tree [1]
Health sv Life year saved [8], MISCAN [3], Matkov [4],
different ” . frf -, ¥ QALY [2], death averted  Decision tree [2], MICROLIFE
age groups eciet[al] ’[j]o i [1], cancer detected [1], (1],
DALY [1] Stochastic [1]

* The papers add up to more than 28 papers, as a few papers provide data under different age groups
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Eighteen studies were assessed to be of high qual-
ity and seven had medium quality levels. All stu-
dies conducted after 2000 were assessed as having
high quality, suggesting the methodological rigor
and reporting standards had improved through
the time.

Cost-effectiveness of mammography screening
We classified each article under one or more
groups based on the age group of the target
population. Four studies were classified in more
than one group (28, 31, 39, 50).

50-70 age group (Table 2). Most studies have
focused on mammography screening in this age
group. A previously systematic review published
in 1993 found that the cost-effectiveness range
was from $3,400 to $83,830 per life years saved
(19). We included 18 articles targeting this age
group in this review. Apart from a study con-
ducted in India (28), the others were performed in
high income countries. MISCAN (six studies) was

the commonest modeling techniques used in the
studies (28, 36, 39, 45, 48, 49). The cost per life
years saved ranged from $1634 (screening once at
the age of 50 in India (28)) to $45700 (annual
screening age 50-69 in the US (32)). While study-
ing the routine screening techniques, a multi-
country study of the cost effectiveness of biennial
screening at age 50-70 in Britain, with $2685 per
life years saved, was the most cost effective option
(36). The cost per QALY gained ranged from
$9801 (triennial screening at age 50-65 in Slovenia
(53)) to $46500 (annual screening at age 50-69 in
the US (32)). In a study conducted in the Nether-
lands in 2006 (37), cost per DALY averted in
Aftica, North America and Asia was estimated at
$75, $915 and $75, respectively. Compared with
the other studies, this latter study revealed a consi-
derably lower costs per DALY saved, indicating
that the accuracy and generalizability of the esti-
mated costs and DALYs averted might be
questionable.

Table 2: Summary findings of studies of cost effectiveness of breast cancer screening in women aged between 50
and 70 years. All the studies used secondary data for modeling

Author, year  Country Perspective Model Intervals, age groups Results
Vanlneveld et Different  Health system MISCAN Biennial 50-70 years Cost per life year gained for Netherlands,
al.,, 1993 (30) countries UK, France and Spain, respectively:
~$3162, =$2685, =$8651 and =$14468.
Carter et al,, Australia ~ Health system MISCAN Biennial 50-69 years, Cost per life year gained, respectively:
1993 (39) triennial 50-69 years $14733 and $13081
Rosenquist et USA Health system Markov Annual 60-69 years $15,500 per life year gained
al,, 1994 (31)
Beemsterboer  Germany  Health system MISCAN Biennial 50-69 years =~$11135 per life year gained and
etal, 1994 ~$11728 per QALY gained.
(48)
Szeto et al,, New Health system MICRO- Biennial 50-64 years, Cost per life year gained, respectively:
1996 (50) Zealand LIFE triennial 50-64 years, $14510, $12668, $14,597.
biennial 50-69 years
Plans et al., Spain Health system  simple mod- ~ 50-64 years (interval not $8424 per cancer detected
1996 (51) eling determined)
Hakama et Finland Societal simple mod- Biennial 50-69 years Cost per death averted, per life year
al,, 1997 (41) eling gained and per QALY gained, respec-
tively: $77100, $15400 and $15900
Salzmann et USA Health system Markov Annual 50-69 years, Cost per life year gained, respectively:
al.,, 1997 (32) biennial 50-69 $45700 and $21400; cost per QALY
gained, respectively: $46500, $21700
Boer et al., UK Health system MISCAN Triennial 50-64 years, Cost per life year gained, respectively:
1998 (45) triennial 50-69 years, =$4195, =$4343, =$45006; cost per death
biennial 50-64 years averted, respectively: =$41824, =$40265,
351 Available at:  http://ijph.tums.ac.ir
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Table 2: Cond...

Leivo et al,, Finland Societal simple mod-

1999 (42) eling

Norum, 1999 Norway Health system  Decision tree

43)

Wang et al., Norway  Health system  Decision tree

2001 (44)

Arveux et al., France Health system Markov

2003 (47)

Groot et al., Different Societal Mathematical

2006 (37) countries simulation

Stout et al., USA Societal Discrete

2006 (33) event simula-
tion

Okonkwo et India Health system MISCAN

al., 2008 (28)

Rojnik et al., Slovenia ~ Health system Markov

2008 (53)

de Gelder et Switzer-  Health system MISCAN

al., 2009 (49) land

Biennial 50-59 years

Biennial 50-69 years

Biennial 50-69 years
Annual 50-65 years

Biennial 50-70 years

5-yearly 55-70 years

Once at age 50, biennial
50-70 years
Triennial 50-65 years

Biennial 50-69 years

~$46353
$18955 per life year gained

Cost per cancer detected and cost per life
year gained, respectively: =$17202 and
~$14208.

Cost per life year gained, and cost per life
saved respectively: $3750 and $86045
$25000 per life year gained

Cost per DALY averted, respectively for
Africa, North America and Asia: $75,
$915 and $75.
$27000 per QALY gained

Cost per life year gained, respectively:
$1634 and $3308; cost per death averted:
$22220 and $36731
~$9801 per QALY gained

Cost per life year gained and per QALY
gained, respectively: $16895 and
=$18233.

Based on the evidence provided here, among
continuous screening programs, a biennial screen-

ing from 50-70 seems to be the most cost-effec-
tive option.

'Over 70' and 'less than 50' age groups (Table 3)
For those aged over 70, a study from the US re-

ported the cost per life years saved of $35000 for

annual screening of those aged between 80 and 85
compared with no screening (31). In a former
systematic review (40), the cost of per QALY
gained by expanding the upper limit of screening
from 50-69 to 79 ranged from $8119 to $27751.

Table 3: Summary of studies of cost effectiveness of breast cancer screening in women aged over 70 or
below 50. All the studies used secondary data for modeling

Intervals, age

Author, year Country  Perspective Model Results
groups
Annual 80-85 $35000 per life year
years gained
Annual 40-49 $26200 per life year
Rosenquist et Health sys- years gained
al., 1994 (31) USA tem Markoy
Biennial 40-49 $14000 per life year
years gained
Madan etal., UK Health sys-  Decision  Triennial 47- ~$44692 per QALY
2010 (406) tem tree 49 gained
Available at:  http://ijph.tums.ac.ir 352
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In those aged less than 50, two studies from the
US and Britain were identified (31, 46). The cost
per life years saved, from annual and biennial
screening of those aged 40-49 was $26200 and
$14000, respectively. Barratt et al (40) had re-
ported that starting the screening from age 40 in-
stead of 50 would cost 24000 to 65000 US dollars
per QALY gained. Moreover, the cost per QALY
gained for triennial screening those aged 47 to 49
was about $45000 (40).

Based on the evidence provided here, mammogra-
phy screening does not seem to be cost-effective
in age groups under 50 or over 70.

Other age groups (Table 4)

Ten studies were included in this group. The cost
per life years saved ranged from $3468 (biennial
screening in India at age 40-60 (28)) to $64400
(biennial screening in China's Hong Kong at age
40-69 (29)). The only study that reported cost per
QALY gained, reported it at $61600 per QALY
gained in a biennial screening at 40-69 in China's
Hong Kong (30). As a result, it seems that little
evidence exists for other age groups.

Table 4: Summary of studies of cost effectiveness of breast cancer screening in women of other age
groups. All the studies used secondary data for modeling

Intervals, age

Author, year Country  Perspective Model R Results*
Hall et al., Australia Health sys- Decision Biennial 45-69 $7190
1992 (20) tem years
Carter et al., Australia Health sys- MISCAN  Annual 40-49 plus $ 27257
1993 (39) tem biennial 50-69;
Biennial 40-49 $19919
plus triennial 50-
69; $20300
Biennial 40-69
Rosenquist et USA Health sys- Markov Annual 40-85; $18600
al., 1994 (31) tem Annual 50-85 $16800
Lindfors et USA Health sys- Markov Seven different From $16000 to
al., 1995 (34) tem age group scena- $31900
rios
Szeto et al., New Zeal- Health sys- MICRO- Biennial 45-64 $15169
1996 (50) and tem LIFE
Rosenquist et USA Societal Markov Four different age From $16100 to
al., 1998 (35) group scenarios $18800
Woo et al., Hong Societal Decision Biennial 50-74; $90771,
2007 (29) Kong Biennial 40-74; $107310,
Annual 50-74; $321608,
Annual 40-74 $385092, per DALY
averted
Wong et al., Hong Societal Markov Biennial 40-69 $64400, or $61600
2007 (30) Kong per QALY gained
Okonkwo et India Health sys- MISCAN Once at age 40; $6496, and $3468;
al., 2008 (28) tem Biennial 40-60 or $110542 and
$46021 per death
averted
Lee etal, Korea Health sys- Stochastic Triennial 45-65 $100007 per cancer
2009 (52) tem detected

* Reported costs ate "per life year gained" unless otherwise specified.
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Studies from LMICs

The Indian study, which was the only study con-
ducted in a LMIC, compared four strategies: once at
50, biennial screening from 50 to 70, once at 40, and
biennial screening from 40 to 60 (28). The study
concluded that the cost per life years saved of
using each of these techniques was $1634, $3308,
$6496 and $3468, correspondingly. The cost per
death averted was $22220, $36731, $110542, and
$46021, respectively. All the strategies reported
in this research seemed more cost-effective
compared with similar interventions reported in
other studies. In summary, based on Okonkwo et al
study (2008) the most cost-effective option is
screening once at age 50, followed by biennial
screening 50-70. However, the evidence on cost-
effectiveness of mammography from LMICs is rare.

Discussion

The results suggest that biennial screening for
breast cancer using mammograms conducted on
individuals aged between 50 and 70 years might be
the most cost effective option in many parts of
the world. It may also be concluded that screening
individuals aged more than 70 is less cost effective
than those aged between 50 and 70. Despite the
discrepancies between the results of different stu-
dies, the results also suggest that screening those
aged less than 50 should not be recommended.

An important proportion of the discrepancies in
cost-effectiveness estimates can be contributed to
the observed variations in intervention designs
and modeling approaches. Different studies used
different effect estimates, including the number of
life years saved, deaths prevented, and cancerous
cases detected along with the number of QALY
gained and DALYs averted. The inconsistency
could also be contributed to the country of the
study, the age group of the target population and
the age at which the screening had started. These
differences reduce the chance of comparing the
results of different studies conducted in this field.
The cost per life year saved, which ranged be-
tween $1600 (one time screening at the age of 50
in India (28)) to $65000 (expanding screening
coverage from the minimum age of 50 to 40 (40)),

Available at:  http://ijph.tums.ac.ir

was the most commonly used outcome measure.
Moreover, the cost per QALY gained reported in
the studies ranged from $8100 (extending the up-
per limit of the screening age from 69 to 79 (40))
to $61600 (biennial screening in those aged 40-69
in China's Hong Kong (30)).

Brown et al's systematic review in 1993 only in-
cluded studies of screening in women aged over
49 that reported a direct measure of the outcome
such as cost per life year saved and cost per death
averted (19). They reported a wide range of cost
effectiveness estimates (cost per life year saved
from $3400 to $83900). Similarly our review esti-
mated the cost per life year saved of continuous
screening programs from $2700 to $64400. In that
sense, although recent studies have increased the
evidence base for decision-making, they have not
changed the bottom line conclusions reached sev-
eral years ago. They have, however, increased the
range of the countries from which the studies are
reported. Study perspective in  economic
evaluations is the viewpoint that establishes whose
benefits are sought and whose costs are considered
in weighing up the evidence. Choosing the 'right'
perspective has a critical impact on estimating the
costs and outcomes of an intervention (15).
Depending on the characteristics of the setting and
the interventions, a change in the perspective may
affect the overall conclusions of the study. The
majority of the studies included in our review had
adopted a health systems perspective. Future stu-
dies should pay more attention to societal aspects
of conducting breast cancer screening programs.
We identified only one study that assessed the
cost effectiveness of the breast cancer screening
programs in a LMIC (28). Formulating a relevant
national policy for implementation in a country
requires evidence from settings similar to that
country (18). The cost effectiveness of breast can-
cer screening depends on the demographic and
epidemiologic characteristics of the country, the
incidence rate of breast cancer, patients care seek-
ing behavior and the number of deaths from
breast cancer before performing the screening, as
well as the characteristics of the screening strategy
such as the population's compliance with the pro-
gram, the target age group, and the interval be-
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tween each screening test. Furthermore, the inter-
nal capacity and the infrastructure of a health sys-
tem for conducting screening programs may affect
the choice of the strategy as well as the outcomes
of the program. Hence extrapolating the findings
to LMICs should be conducted with care. Using
the findings of this review, it seems a biennial
screening test for those aged between 50 and 70
(the minimum observed costs of $2685 for per life
year saved (30)) is the most cost effective option.
Biennial screening in 50-70s has been cost effi-
cient in India, with estimated cost per life year
saved of $3300 (28). Other alternative strategies
require more justification for being recommended
for adoption in LMICs. It should not be assumed
that all screening programs result in improve-
ments in health outcomes (54). Hence, the limited
evidence available to us does not justify making
any concrete recommendations of using such
screening programs. Also for LMICs, the capacity
issues remain a challenge. Should such a program
start as a national policy, or should it go through a
region by region staged expansion in the country
(55)? Starting a program at a national level may
produce logistic and implementation issues, while it
may provide political and public support that may be
difficult to achieve for local pilots and staged
expansions. The current evidence does not provide
enough evidence to answer such questions, and
policy maker should consider evidence from imple-
mentation studies when making decisions on how to
adopt a screening program. As an example, it has
been observed choosing the strategies that did not
match the infrastructural capacity of LMICs has
resulted in limited success in achieving outcomes
expected from cervical cancer screening programs
(56, 57). As such, it might be advisable that in
LMICs, breast cancer screening programs should be
conducted only as pilot programs alongside a
comprehensive evaluation plan.

Conclusion

Our findings suggest a need for conducting fur-
ther studies of cost-effectiveness of breast cancer
screening. It seems that performing cost effective-
ness studies along with clinical trials in LMICs
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might be useful. Moreover, using the evidence
available so far, it seems prudent to recommend
such studies to include the strategies that incorpo-
rate biennial screening in 50-70 age groups, while
screening below the age of 50 is not recom-
mended.
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