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Cost-effectiveness analysis of a mobile mammography unit for breast cancer screening to

reduce geographic and social health inequalities

ABSTRACT

Objectives: To determine the cost-effectiveness of a mobile mammography program to increase
participation in breast cancer screening and reduce geographic and social inequalities. Methods:
A cost-effectiveness analysis from retrospective data was conducted from the payer perspective,
comparing an invitation to a mobile mammography unit or to a radiologist’s office (MM or RO
group) with an invitation to a radiologist’s office only (RO group) (n=37,461). Medical and
nonmedical direct costs were estimated. Outcome was screening participation. The mean
incremental cost and effect, the incremental cost-effectiveness ratio, and the cost-effectiveness
acceptability curve were estimated. Results: The mean incremental cost for invitation to MM or
RO was estimated to be EUR 23.21 (95% CI, 22.64 to 23.78) compared with RO only, and with a
point of participation gain of 3.8% (95% CI, 2.8 to 4.8), resulting in an incremental cost per
additional screen of EUR 610.69 (95% CI, 492.11 to 821.01). The gain of participation was more
important in women living in deprived areas and for distances exceeding 15 km from an RO.
Conclusion: Screening involving a mobile mammography unit can increase participation in
breast cancer screening and reduce geographic and social inequalities while being more cost-
effective in remote areas and in deprived areas. Because of the retrospective design, further
research is needed to provide more evidence of the effectiveness and cost-effectiveness of using a
MM unit for organized breast cancer screening and to determine the optimal conditions for

implementing it.
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HIGHLIGHTS
- Adding an invitation to a mobile mammography unit to the usual invitation for breast cancer
screening can increase participation and reduce geographic and social inequalities while being

more cost-effective in remote areas and in deprived areas.

- Given the fact that organized screening is structured around radiologists’ offices in France, the
results have also health policy implications by showing that the deployment of a mobile
mammography unit in organized breast cancer screening 15 km away from radiologists’ offices
can increase participation and reduce geographic and social inequalities while being more cost-

effective.

INTRODUCTION

Breast cancer is the second most common cancer in France and the most common in women. It is
the third cause of cancer deaths in France and the leading cause of cancer death in women. In
2017, there were an estimated 58 968 new cases and 11 883 deaths owing to breast cancer [1].
Breast cancer can be diagnosed at an early stage by mammography screening [2-5]. Organized
screening has been offered in France since 2004 to all women aged 50 to 74 at moderate risk. It
is based on a mammography and a breast clinical examination every two years. Recent meta-
analyses and systematic reviews on the effectiveness of breast cancer screening report a reduction

in breast cancer mortality of around 20% [6-11]. However, although screening mammography is



reimbursed 100% by the French health insurance system and at least one screening reminder is
sent by mail [12, 13], the national participation rate remains low. It was only 52% over the 2014-
2015 period [14], which is much lower than the European guidelines of more than 70% [15], or

even the objective of 65% set by the French Cancer Plan 2009-2013 [16].

Moreover, there is a social gradient to participation in breast cancer screening in many countries.
A low socioeconomic status in terms of income, level of education, occupational status or health
insurance, a low use of health services and belonging to an ethnic minority in some countries are
negatively associated with participation in breast cancer screening [17-21]. In France, the odd of
participating in breast cancer screening is 29% lower in the most deprived areas compared to the
least deprived ones [22]. There are also geographic inequalities in breast cancer screening.
Women living in rural areas and / or far away from mammography centers participate less in
breast cancer screening [23-28]. In France, women living in rural areas and those living more
than 15 minutes away from a screening center are respectively 13% and 9% less likely to
participate compared with women living in urban areas or less than 15 minutes from a screening

center [29].

Breast cancer screening can be delivered by mobile mammography units (MMU) which were
first introduced to increase geographical access but also to reach deprived women. They are now
implemented in breast cancer screening programs in several countries [30]. However, few studies
have compared mammography screening adherence between MMUSs and stationary sites. Results
from a randomized controlled trial conducted by Reuben et al showed that the participation rate
was significantly increased by 15 percentage points in the MMU group compared to fixed sites
[31], whereas another randomized trial and an observational study did not find any difference in

the participation rate between mobile and fixed sites [32,33]. Reuben et al also found that the



participation rate was higher in participants assigned to the MMU in the subgroup of women with
the lowest household income. Women who receive mammography in MMU also have a lower
socioeconomic status, are less in contact with health services, live more in rural areas and are less
adherent to mammography screening guidelines compared to those who receive it in fixed sites

[34, 35].

MM services constitute a means of improving adherence to mammography screening guidelines
and reducing geographic and social inequalities in participation in breast cancer screening. We
previously reported results for women invited for the first time to undergo breast cancer
screening in an MM program in the French department of Orne [36]. MMU was associated with a
significant 18% percentage point increase in participation and a 3-fold higher odd of
participating compared to fixed sites (60% versus 42%; odds ratio 2.9 (95% CI, 2.7 to 3)).
Furthermore, in the population invited to MMU, there was no longer any difference in
participation according to the distance to fixed mammography sites, as well as between the most
deprived and the least deprived women. The present article reports the cost-effectiveness
analysis of this MM program in the French department of Orne conducted from the payer

perspective.

METHODS

Setting and population

This was a retrospective study that evaluated the impact of an MM program among the target
population for breast cancer screening. The study took place in the French department of Orne in

North West France and ran from May 2011 to December 2012, corresponding to screening round



number 9 (N = 37,461 women), i.e. a little shorter than the 2-year duration of a screening round.
According to the data from INSEE (Institut National de la Statistique et des Etudes
Economiques), Orne is a rural department with a population in 2012 comprising 290,015
inhabitants, older than the national population and with a poverty rate 1% higher than the national

population.

An MMU has been in use in Orne since 1992. It is parked in 109 different places throughout the
department, mostly in rural areas, far from radiologists' offices (RO), and evenly distributed
around the department. Screening followed national guidelines whether at certified RO or at the
MMU. Every woman aged 5074 years was invited to receive a free mammogram every 2 years
with a reminder sent after 6 months. Breast cancer screening included a breast clinical
examination and a double reading of all negative screens with immediate diagnostic assessment
in the event of a positive result [12, 13]. The program was implemented at local level by a

screening management department.

Invitation to screening offered the choice to women living in an administrative district covered by
the parking area of the MMU to perform screening either at the RO or in the MMU (MM or RO
group), while the other women were invited only to the RO (RO group). For each woman,
information regarding age, address, and modality (RO or MM unit) of the mammography, if
performed, was collected. The socioeconomic status of the place of residence of each woman was
assessed using an aggregated deprivation index, the French version of the European Deprivation
index (EDI) [37], and we calculated the road distance between the participant's place of residence

and the nearest RO.

Effect estimation



The primary outcome was participation rate, i.e. mammography performed or not.

Cost estimation

Cost analysis was performed in EUR 2012 from the perspective of the payer of breast cancer
screening, which are the French State and the French Health Insurance System. Costs considered
in the analysis were medical and nonmedical direct costs and were grouped into one of the
following categories: MM unit, renting the screening management premises, staff, mailing of
invitation letters and reminders, equipment and operating costs including maintenance,
mammograms performed at the RO, and other costs. Table 1 shows the unit cost for the main cost
components. Cost data were estimated retrospectively from the accounting file of the year 2012
of the screening management department and from literature data. Costs in US dollars from
literature data were converted into Euro of the same year and then inflated to EUR 2012 using the
consumer price index. Further details about cost estimation and sensitivity analyses are presented

in the supplementary material (Appendix 1).

Mobile mammography unit

Costs relative to the MMU included the van, the digital mammograph, and a radiology laser
imager. The one-time cost of the van was EUR 460,000, EUR 190,000 for the digital
mammograph, and estimated at EUR 19,105 for the radiology imager [38]. The van and the
mammography equipment were considered capital purchases, and only the depreciation time over

a 7-year period was incorporated into the analysis.

Staff

The MMU worked 47 weeks a year, 4 or 5 days a week, i.e. between 188 and 235 days a year.

Inside the MMU, staff included a full-time equivalent (FTE) secretary, 2.8 FTE radiographers , a



physician to perform breast clinical examination, usually a retired gynecologist or general
practitioner, and a driver. The MMU also required personnel outside the MM van for screening
management: a FTE secretary, radiologists' fees for the first and second reading of
mammograms, and a 0.2 FTE physician responsible for screening management. The cost of
women invited only to RO involved the following: a 0.8 FTE secretary in screening management,
radiologists' fees for the second reading only of mammograms, and a 0.4 FTE physician

responsible for screening management (Table 1).

Equipment and operating costs

Equipment and operating costs for both the MMU and the screening management department
included renting computers and software, office supplies, maintenance of computers, electricity,
and telecommunication costs. There was also supplementary expenditure for the MMU: films,
medical supplies, annual insurance for the MM van, renting of a garage, fuel, maintenance of the
MM van and radiology equipment, and a car to take the staff from the screening management
department to the MMU and then bring them back. Annual electricity costs for the MMU were
estimated at EUR 3,730 [38]. Cost of fuel was estimated on the basis of an annual distance of
16,000 kilometers. Cost of the car transporting the staff was considered a capital purchase, and

only the depreciation time over a 7-year period was incorporated into the analysis.

Mammography performed in radiologist’s office

The act of mammography in RO included the mammography itself, the first reading and the

breast clinical examination. Since 2005, the unit cost has been EUR 66.42.

Incremental cost-effectiveness ratio (ICER)



A cost-effectiveness analysis of invitation to MM or RO versus invitation to RO (usual
screening) was conducted from the payer perspective. The time horizon was approximately 2
years, i.e. the duration of a screening round. The incremental cost-effectiveness ratio (ICER)
represents the incremental cost per additional screen of the invitation to MM or RO compared
with invitation to RO only. The ICER was computed by dividing the incremental cost per woman

invited by the incremental effect (percentage increase in participation).

We also performed a subgroup analysis to assess whether the invitation to MM or RO was more
cost-effective for the women the most distant from an RO (> 15 km versus < 15km) and for

women living in the most deprived areas (Q4Q5 versus Q1Q2Q3).

Sensitivity analysis

Sensitivity of the ICER was assessed by evaluating the impact of variations in some factors that
could modify the estimation of costs or effectiveness. The following sensitivity analysis (SA)
were performed: change in the incremental effectiveness (SA 1, bounds of the 95% CI), change
in the incremental cost (SA 2, bounds of the 95% CI; SA 3, +/- 20% in MMU-related costs),
change in staff number (SA 4 , 1.8 FTE radiographer because after December 2012, the number
of FTE of radiographers decreased from 2.8 to 1.8 in the MMU without disrupting its
functioning), change in equipment and operating costs (SA 5, +/- 20%), change in time horizon
(SA 6, because the screening round didn’t last exactly 24 months but only 20 months and since
cost components were measured over 24 months except mammograms performed at RO, we
increased proportionally the number of women invited and we similarly proportionally increased
this cost , assuming that the screening rate over 24 months was the same as the one observed on
20 months ), and finally change in the percentage of women invited to RO or MM who chose to
receive screening in the MMU (SA 7, 100% and 80%).

8



Statistical analysis

All variables except cost data were categorized. Age was divided into five-year age groups, EDI
score into quintiles (Q1 least deprived, Q5 most deprived), and distance to RO into 5-kilometers
groups. Baseline characteristics and participation rate were compared between the two groups
with a chi-square test for homogeneity. In each group, we also performed a Cochran-Armitage
trend test and/or chi-square test for homogeneity on the participation rate according to the

deprivation and the distance.

Because of the large sample size in each group, the mean cost per woman invited to each
modality was compared with a Student t-test. Comparison was also performed with a

nonparametric percentile bootstrap as a statistical sensitivity analysis.

Two-tailed tests were used with an alpha level set at 0.05.We obtained a 95% confidence interval
(CI) for the ICER and a cost-effectiveness acceptability curve (CEAC) using a nonparametric
percentile bootstrap technique, a method that requires no assumptions about the sampling
distribution of the ICER. Bootstrapped cost and effectiveness were obtained and plotted in the
cost-effectiveness plane by sampling 10,000 samples of the same size as the study sample with
replacement, and by determining the cost and effectiveness of each one [39]. Analyses were
conducted with the use of R statistical software, version 3.4.4, and Microsoft Excel 2010. The

‘beea package’ was used for the CEAC.

RESULTS

Study population



37,461 women were invited to breast cancer screening from May 2011 to December 2012. 20,968
(56.0%) were invited only to RO and 16,493 (44.0%) to RO or MM. Table 2 shows that women
invited to MMU were older (p<0.001), lived more in areas with a deprivation quintile of 3 or 4

(p<0.001) and farther from an RO (p<0.001).

Effectiveness

Table 3 presents outcomes for both groups. Overall 58.2 % of women invited to breast cancer
screening received mammography screening. Invitation to MM or RO was associated with a
significant 3.8 % percentage point increase in participation (p<0.001 and 95% CI, 2.8% to 4.8%)
(60.4% in MM or RO group versus 56.6% in RO group). In the MM or RO group, 93.8% of

women chose to receive screening in the MMU.

Participation in the RO group decreased significantly and linearly with both an increase in
deprivation and an increase in the distance to RO (p-trend < 0.001 for both). A 9 % difference in
participation was observed between women living in the least deprived areas and those living in
the most deprived areas (61.2% versus 52.2%). For remoteness, participation was higher for
women living between 5 and 10 kilometers from an RO and lower in women living between 20
and 25 kilometers (61.4% versus 48.7%). In the MM or RO group, there was no longer a
significant trend (p-trend = 0.481 for deprivation and 0.863 for remoteness), but there was a
significant association between participation and both deprivation and remoteness (p for
homogeneity respectively 0.002 and 0.001). Participation was higher in women living in areas
with a deprivation quintile of 3 or 4. The relationship between distance to the nearest RO and
participation was non-monotonic, with a moderate travel distance of 10-15 km associated with

lower participation.
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Costs

Table 4 presents the use of resources in both groups. The total cost for the screening round was
EUR 1,053,174.70 and EUR 1,211,151.00 respectively for the RO group and the MM or RO
group. In the RO group, mammograms performed in RO accounted for 75% of the total cost. In
the MM or RO group, about 30 women per day came to the MMU and 65% of the total cost was
related to staff and 16% to the MMU. Individual cost ranged from EUR 9.83 for women invited
to RO who did not receive screening to EUR 135.85 for women invited to MM or RO who
received it in an RO, and was EUR 64.41 for women invited to MM who did not receive
screening, EUR 75.63 for women invited to MM who received screening in the MMU and EUR
81.27 for women invited to RO who received screening. Mean cost per woman invited was
significantly higher in the MM or RO group by EUR 23.20 (95% CI, 22.64 to 23.78; p<0.001)
(EUR 73.43 versus EUR 50.23). The result was similar with the nonparametric percentile

bootstrap (95% CI, 22.68 to 23.73).

Cost-effectiveness analysis

Table 5 presents estimates of the mean incremental cost and incremental effect (increase in
participation rate) and results of the sensitivity analysis. The incremental cost per additional
screen of the invitation to MM or RO compared with invitation to RO only was EUR 610.69
(95% CI, 492.11 to 821.01). In terms of uncertainty, 100 % of the cost-effect pairs on the cost-
effectiveness plane were located in the north-east quadrant, where the invitation to MM could be
estimated to have both a higher mean cost and a higher mean effectiveness (Figure 1). According
to the CEAC (Figure 1), the probability that the invitation to MM or RO was more cost-effective
than invitation to RO only was 50%, 75%, 90%, more than 99% and 100% respectively at EUR
612, 669, 732, 876 and 1,242 per additional screen. Subgroup analysis also showed that invitation

11



to MM or RO was more cost-effective for women living more than 15 km away from an RO
compared with those living less than 15 km (ICER EUR 289.57 versus EUR 923.07 per
additional screen), as well as for women living in the most deprived areas (ICER EUR 347.92

versus EUR 15,235.47 per additional screen).

Results were sensitive to the effectiveness of the MMU to increase participation (SA 1; ICER
increased by 34% and decreased by 20% respectively for a mean difference of 0.048 and 0.028),
to the percentage of women invited to the MM who received screening in the MMU (SA 7) and

less to the MMU-related costs (SA 3).

4. DISCUSSION

Main findings

Our results show that an invitation to an MMU led to a significant 3.8 % percentage point
increase in participation in breast cancer screening compared with the usual screening procedure
inviting women only to a certified RO. Moreover, the MMU contributed to reducing geographic
and social inequalities with a gain of participation more important in women living in areas with
a deprivation quintile of 4 or 5, and for distances exceeding 15 km from an RO. This result
underlines the geographic rationale of operating an MMU away from ROs in order to reach
remote women while taking into account the fact that organized screening in France is structured
around ROs. Participation also increased in women living less than 5 km from an RO. However,
this may be explained by the fact that 58% of women living less than 5 km from an RO lived in a
deprived area (Q4 or Q5). Indeed, the increase in participation was greater for these women, and

we previously reported that a MMU allowed annulling the difference in participation between the

12



least deprived and the more deprived women independently of the distance [36]. Our findings
also show that women invited to MM or RO preferred the MMU in 93.8% of cases. These results
were obtained at a mean cost per woman invited that was significantly higher by EUR 23.20
(95% CI, 22.64 to 23.78) compared with invitation to an RO only. The incremental cost per
additional screen (ICER) of the invitation to an MM or an RO compared with an invitation only
to an RO was EUR 610.69 (95% CI, 490.17 to 813.47). According to the CEAC, there was only a
10% chance at a willingness-to-pay threshold value of EUR 735 per additional screen of making
the wrong decision by implementing the MM program. The invitation to MM or RO was also
more cost-effective for women living more than 15 km from an RO (ICER EUR 289.57 per
additional screen) and for women living in deprived areas (ICER EUR 347.962 per additional
screen). These results are due to a greater increase in participation in women living in these areas.
This again highlights the value of operating an MMU in areas further than 15 km from the nearest
RO and shows that an MMU can reduce geographic and social inequalities while being more
cost-effective in remote and deprived areas. The ICER value of 610.69 is probably high. Indeed,
sensitivity analysis of the current organization of the MMU in Orne with 1.8 FTE radiographer
showed that the ICER decreased by 22%. Likewise, because effectiveness and costs were not
measure on the exact same duration, the cost of the mammography performed at the RO was
underestimated essentially in the RO group, and the ICER therefore decreased by 42% when we
extrapolated effectiveness over 24 months. The MMU was also more cost-effective when the
effectiveness increased and when the percentage of women invited to the MMU who received
screening in it increased, provided that the maximum number of screenings per day in the MMU
was not exceeded. This was not the case since about 30 women per day were screened for a

maximum capacity of about 60. Finally, because the MMU-related cost accounted for 16 % of the
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total cost, a 20% variation of the MMU-related cost impacted moderately the cost-effectiveness

of the MMU.

Comparisons with other studies

Only two studies performed an economic evaluation of an MMU, but only one with participation
rate as outcome [38, 40]. Naeim et al performed a cost-effectiveness analysis from a randomized
trial in the United States comparing health education only with health education plus MMU [38].
For a capacity of 20 participants per day in the MMU and 40 per day in the RO, the mean
incremental cost per woman screened was USD 61 (USD 102 in the mobile group and USD 41 in
ROs), the incremental effect of 15 participation points in favor of MMU and the ICER of USD
264 per additional screen. In sensitivity analysis, the ICER decreased to USD 78 per additional
screen with a volume of 40 participants per day, i.e. the maximum capacity of the MMU. The
incremental cost per additional screen we found is globally higher due to a lower incremental
effect, and was close to it for women living more than 15 km from an RO. We also found that
MMU was more cost-effective when all women invited to MM or RO performed screening in the

MMU.

Strengths and limitations

The main strength of this study is that very few economic evaluations of MMUSs exist to date and

none in France to our knowledge.

There are also some limitations. First, using retrospective cost data from the accounting file of the
screening management department and from literature data could have led to some imprecision in
estimating some cost components. Second, the relatively short study period did not allow us to

consider overall survival as an outcome, as recommended by current guidelines [41].
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Nevertheless, screening adherence can be considered a good intermediate endpoint because
increase in participation in breast cancer screening is associated with a reduction in breast cancer
mortality [6-11]. Third, the cost-effectiveness analysis was conducted from the perspective of the
payer of the breast cancer screening in order to measure the extra resources required for
implementing alternative methods in screening organization. Direct medical costs for women and
indirect costs were therefore not considered in the analysis, even they could be not negligible.
Complementary examinations of the immediate diagnostic assessment, if needed, in particular
breast ultrasound, are indeed reimbursed only 70%. Finally, the main limitation of the study is its
retrospective design and the sociodemographic differences between the two groups compared.
Since the aim of the MMU is to offer screening to women who live far from ROs, women invited
to it were older, lived more in areas with a deprivation quintile of 3 or 4 and farther from an RO.
Such an imbalance between groups could lead to a bias in estimating the mean incremental effect,
and consequently the mean incremental cost and the ICER. The model with adjusted ICER was
unfortunately non-contributive and insufficiently discriminant (data not shown), so we could only

provide a crude ICER. This limitation testifies to the need for a proper randomized study.

Conclusions

This economic evaluation conducted in the general population concerned by breast cancer
screening shows that a mobile mammography unit was more effective in terms of screening
adherence compared with usual screening in a radiology office, had a higher cost per woman
invited to screening, and could reduce geographic and social inequalities in participation in
screening while being more cost-effective in remote areas and in deprived areas. The
retrospective design of the study makes it necessary to perform further research using an

experimental design to provide further evidence of the effectiveness, cost and cost-effectiveness
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of a mobile mammography unit, as well as to determine the optimal conditions in which a mobile

mammography unit may be used for breast cancer screening.
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Table 1. Unit costs

Cost component® Cost unit
Mobile mammography unit
Van 460,000 1 unit
Digital mammograph 190,000 1 unit
Radiology laser imager 19,105 1 unit
Staff
Secretary 36,374.72 1 FTE
Physician of screening structure 76,680.00 1 FTE
Driver 25,000 1 year
Physician for breast clinical examination 560.00 1 day
Radiographer 42,600.00 1 FTE
Radiologist’s first reading 6.20 1 mammography
Radiologist’s second reading 5.02 1 mammography
Mammography performed at radiologist’s office 66.42 1 mammography
Mailing 1.01 1 woman invited
Rental of screening management premises 6,717.90 1 year

2 In Euro
Abbreviation: FTE, full time equivalent.



Table 2. Baseline characteristics of study population

Characteristic RO MM or RO Total p-value
(n=20,968) (n=16,493) (n=37,461)
Age (years) —n (%) <0.0001
<54 5,584 (26.6) 3,519 (21.3) 9,103 (24.3)
55-59 4,726 (22.5) 3,661 (22.2) 8,387 (22.4)
60-64 4,758 (22.7) 3,795 (23.0) 8,553 (22.8)
65-69 3,259 (15.5) 2,753 (16.7) 6,012 (16.1)
>70 2,641 (12.6) 2,765 (16.8) 5,406 (14.4)
Deprivation quintile — <0.0001
n(%)
Q1 (least deprived) 2,949 (14.1) 853 (5.2) 3,802 (10.2)
Q2 3,611 (17.2) 2,607 (15.8) 6,218 (16.6)
Q3 3,682 (17.6) 4,073 (24.7) 7,755 (20.7)
Q4 5,134 (24.5) 5,459 (33.1) 10,593 (28.3)
Q5 (most deprived) 5,592 (26.7) 3,501 (21.2) 9,093 (24.3)
Distance to RO (km) —n <0.0001
(%)
[0-5[ 12,589 (60.0) 583 (3.5) 13,172 (35.2)
[5-10[ 3,414 (16.3) 2,213 (13.4) 5,627 (15.0)
[10-15] 1,839 (8.8) 3,573 (21.7) 5,412 (14.5)
[15-20[ 1,329 (6.3) 3,501 (21.2) 4,830 (12.9)
[20-25] 838 (4.0) 3,052 (18.5) 3,890 (10.4)
[25-30[ 716 3.4) 2,569 (15.6) 3,285 (8.8)
[30 +[ 243 (1.2) 1,002 (6.1) 1,245 (3.3)

Abbreviations: RO, Radiologist’s Office; MM, Mobile Mammography; km, kilometer.



Table 3. Participation rates

Characteristic RO MM or RO Mean difference
(n=20,968) (n=16,493) 95% CI)
N Participation p-value N Participation p-value
n (%) n (%)
Total 0.038*
20,968 11,858 (56.6) 16,493 9,954 (60.4) (0.028 t0 0.048)
Deprivation quintile <0.001b 0.481".
-n (%) 0.002¢
Q1 (least dep.) 2,949 1,805 (61.2) 853 479 (56.2)
Q2 3,611 2,216 (61.4) 2,607 1,544 (59.2)
Q3 3,682 2,143 (58.2) 4,073 2,521 (61.9)
Q4 5,134 2,774 (54.0) 5,459 3,350 (61.4)
Q5 (most dep.) 5,592 2,920 (52.2) 3,501 2,060 (58.9)
Distance to RO (km) <0.001° 0.863°
-n (%) 0.001¢
[0-5[ 12,589 7,078 (56.2) 583 388 (66.6)
[5-10[ 3,414 2,095 (61.4) 2,213 1,359 (61.4)
[10-15] 1,839 1,077 (58.6) 3,573 2,071 (58.0)
[15-20[ 1,329 710 (53.4) 3,501 2,133 (60.9)
[20-25] 838 408 (48.7) 3,052 1,820 (59.6)
[25-30[ 716 362 (50.6) 2,569 1,559 (60.7)
[30-+ [ 243 128 (52.7) 1,002 624 (62.3)

2 p-value for chi-square test for homogeneity: <0.001

® Cochran-Armitage trend test

¢ Chi-square test for homogeneity
Abbreviations: RO, Radiologist’s Office; MM, Mobile Mammography; km, kilometer; dep, deprivation; CI,

confidence interval.



Table 4. Cost Components

Cost component® RO MM or RO Mean difference
(n =20,968) (n =16,493) 95% CI)
Mobile mammography unit
Van - 131,428.57
Digital mammograph - 54,285.71
Radiology laser imager - 5,458.58
Staff
Secretary 58,199.56 145,498.88
Physician of screening structure 61,344.00 30,672.00
Driver - 50,000.00
Physician - 210,560.00
Radiographer - 238,560.00
Radiologist’s first reading - 57,868.04
Radiologist’s second reading 59,513.98 49,958.02
Mammography performed at 787,608.36 40,981.14
radiologist’s office
Mailing 42,160.58 33,162.64
Rental of screening management 7,520.40 5,915.40
premises
Equipment and operating costs
Fuel - 13,070.40
Garage rental - 7,500.00
Van insurance - 1,557.40
Car - 10,667.12
Computer rental 5,193.60 10,957.60
Maintenance (computer, van, radiology 2,493.46 25,129.72
equipment)
Film and medical supplies - 44,023.42
Office supplies 3,859.78 16,566.72
Electricity 1,669.18 8,772.94
Telecommunication 949.56 949.56
Other costs 22,662.24 17,607.14
Total cost 1,053,174.70 1,211,151.00
Mean +/- sd 50.23 +/-35.41  73.43 +/- 13.44  23.21°(22.64 t0 23.78)
2 In Euro

®p-value for Student’s t-test <0.001

Abbreviations: RO, Radiologist’s Office; MM, Mobile Mammography; CI, confidence interval; sd, standard

deviation



Table 5. Cost-effectiveness of invitation to mobile mammography unit or radiologist’s office in base case
analysis, subgroup analysis and sensitivity analysis.

Incremental effect

Incremental cost (% increase in ICER
Analysis (EUR) participation) (EUR per additional screen)
(95% CI) (95% CI) (95% CI)

All Strata 23.21 (22.64 to 23.78) 0.038 (0.028 to 0.048) 610.69 (492.11 to 821.01)
>15km 26.55 (25.73 t0 27.37) 0.092 (0.072t0 0.112) 289.57 (248.40 to 353.75)
<15km 23.06 (22.16 to 23.95) 0.025 (0.011 to 0.039) 923.07 (600.52 to 2068.92)
Q4Q5 (most deprived) 25.38 (24.60 to 26.15) 0.073 (0.059 to 0.087) 347.92 (298.47 to 420.63)
Q1Q2Q3 (least deprived) 20.98 (20.14 to 21.82) 0.001 (-0.013 t0 0.016) 15,235.47 (-43,264.46 to

42,273.04)

SA 1: Effectiveness

difference (%)

Upper 95% CI 23.43 0.048 488.20
Lower 95% CI 22.98 0.028 820.69

SA 2: Cost difference (EUR)

Upper 95% CI 23.78 0.038 625.71
Lower 95% CI 22.64 0.038 595.69

SA 3: MMU-related costs

(EUR)

-20 % 20.89 0.038 549.69
+20% 25.52 0.038 671.70

SA 4: Staff
Radiographer (1.8 FTE) 18.04 0.038 474.76

SA 5: Equipment and

operating costs
+20% 24.76 0.038 651.56
-20% 21.65 0.038 569.83

SA 6: Time horizon
2 years 13.49 0.038 354.97

SA 7: Percentage of women

invited to MM and

undergoing screening in MM
100% 21.27 0.038 559.63
80% 27.53 0.038 724.41

Abbreviations: SA, sensitivity analysis; FTE, Full time equivalent; MM, Mobile Mammography; km, kilometer;

Q, quintile; CI, confidence interval; ICER, confidence interval





