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Purpose: Breast cancer screening programs often encounter challenges related to high costs and limited accessibility, particularly in 
rural areas. Mobile mammography units (MMUs) have emerged as a potential solution to address these barriers. This study aimed to 
compare the outcomes of mammography screenings conducted in fixed units and MMUs, focusing on recall rates, follow-up 
adherence, and screen-detected breast cancer (BC) rates.
Patients and Methods: This retrospective study analyzed data from 790 women aged 50–69 years who underwent mammography 
screening between January and February 2023. Participants were divided into two groups: group A (525 women, screened at fixed 
units) and group B (265 women, screened at MMUs). Key metrics included recall rates, biopsy rates, screen-detected BC rates, and 
refusal rates for follow-up evaluations. Statistical comparisons were made between the two groups to assess differences in outcomes.
Results: In group A (mean age 58.8 ± 5.7 years), the recall rate was 6.1%, with 32 recalls, 8 biopsies, and 7 confirmed BC cases, 
yielding a screen-detected BC rate of 1.33%. In group B (mean age 59.6 ± 5.8 years), the recall rate was higher at 10.6%, with 28 
recalls, 5 biopsies, and 3 BC cases, resulting in a screen-detected BC rate of 1.13%. Notably, refusal rates for follow-up evaluations 
were significantly higher in group B (42.9%) compared to group A (9%).
Conclusion: While MMUs improve accessibility to underserved areas, they face challenges such as higher refusal rates for follow-up 
evaluations. The comparable screen-detected BC rates between MMUs and fixed units underscore the potential of combining both 
approaches in breast cancer screening programs. These findings highlight the importance of awareness campaigns to improve follow- 
up adherence and suggest that future research should focus on cost-effectiveness and sociocultural factors to optimize breast cancer 
prevention strategies.
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Introduction
Breast cancer (BC) is a major global health issue and remains the leading cause of cancer-related deaths among women 
worldwide. In Italy, approximately 56,000 new cases are diagnosed annually, with an overall survival rate of 88%.1 Screening 
mammography has proven effective in reducing BC mortality by enabling early detection, though screening guidelines and 
practices vary by country, tailored to local resources and population needs. In Italy, BC screening was classified as an Essential 
Level of Assistance (L.E.A.) under the Prime Ministerial Decree (DPCM) of November 29, 2001,2 later updated by the DPCM 
of January 12, 2017.3 The European Society of Breast Imaging (EUSOBI) recommends biennial screening for women aged 50 
to 69 with average risk. Once sufficient coverage for this group is achieved, extending the screening to women up to age 75 is 
suggested. Screening for women aged 40 to 49 is considered a lower priority and should be conducted annually if 
implemented, given the faster progression of breast cancer in this age group.4
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Advances in early detection and improvements in surgical and medical treatments have contributed to increased 
survival rates. However, regional disparities persist within Italy. Indeed, women in Southern Italy face disadvantages, 
including lower survival rates (85%) compared to the North (88%), with higher adherence to screening (60%) observed 
in the northern regions.1 These disparities stem not from treatment quality but from delayed diagnosis, often due to 
limited awareness about the importance of early detection and inadequate or poorly implemented screening programs. 
The lack of sufficient human and technological resources, coupled with limited access to screening services due to 
distance or cost, further exacerbates this issue.5

To address these challenges, mobile mammography units (MMUs) have been introduced to bring screening services closer to 
underserved communities. They, typically consisting of vans or traveling clinics equipped with diagnostic tools and staffed by 
healthcare workers (HCWs), offer a flexible and accessible alternative to fixed clinics aiming to enhance community participation 
in screening programs, by reducing travel time and increasing convenience.6,7 Although initial setup costs for MMUs can be high, 
long-term savings are possible due to the absence of rental expenses.6,7 Furthermore, they have proven effective in reaching both 
working and nonworking women, particularly benefiting older women over the age of 60 who may face mobility challenges.8

Their importance has been underscored during the COVID-19 pandemic, which disrupted preventive healthcare 
services, including BC screening. As resources were diverted to COVID-19 management, BC screenings were delayed, 
and fewer new cases were diagnosed. This decline may also be attributed to patients avoiding hospitals due to fears of 
infection.9 As a result, the need for more accessible screening methods has become increasingly urgent, with MMUs 
emerging as a viable solution to enhance participation rates.10

This study aims to assess the impact of mobile mammography units within a breast cancer screening program in 
Southern Italy, considering both their outcomes and potential limitations.

Materials and Methods
Study Design
We retrospectively compared the breast cancer screening examinations of women aged between 50–69 years, who were 
invited to undergo a BC screening mammography using digital breast tomosynthesis (DBT) and 2D synthetic recon
structed views (2Ds) at the Department of Breast Imaging, District 12, Caserta Local Health Authority (Group A), during 
the period from January to February 2023. These were compared with the examinations of women living in area without 
access to screening facilities, who were invited to undergo BC screening DBT with 2Ds at MMU (Group B).

The fixed unit was equipped with a Hologic Selenia Dimensions Mammograph (Hologic, Bedford, MA, USA) while 
the mobile unit was equipped with an IMS Giotto Class Mammography (IMS Giotto, Sasso Marconi, BO, ITA). In both 
cases, images were acquired in double projections, medio-lateral-oblique (MLO) and cranio-caudal (CC), for each breast. 
Before the exam, a nurse or a radiographer interviewed the patients with the aim of compiling the medical record with the 
anamnestic data essential for assessing the risk of breast cancer.

All the data were recorded in the Sani.ARP web portal, the Caserta LHA reporting database. Images acquired at the stationary 
unit were stored directly in the Picture Archiving and Communication System (PACS) at the breast center. Images taken at the 
mobile unit were stored on a portable secure storage drive and taken to the breast center, where they were transferred to the PACS.

The same group of radiologists conducted both the screen-reading and recall assessments for all women participating in 
the study. Two radiologists independently double read all screening examinations, according to ACR BI-RADS lexicon 5th 
Edition for findings and density evaluation (BD).11 BD has been evaluated with Quantra software version 2.2.3.12 BI-RADS 
assessment categories A and B were considered non-dense, and categories C and D were considered dense.

We excluded examinations that did not include exactly the four standard mammographic images and examinations of 
women with breast implants due to BC surgery or breast augmentation (stationary n:8; mobile n:2) (Figure 1).

Early performance measures included the rate of recall, the screen-detected breast cancer, and the positive predictive 
value of recalls and needle biopsies, as well as histopathologic tumor characteristics. These included tumor diameter 
(<10 mm, 10–20mm and >20 mm), histologic grade (1, 2 and 3), lymph node involvement (positive/negative), and 
estrogen receptor (%), progesterone receptor (%), human epidermal growth factor receptor 2 status (positive/negative) 
and Ki-67 proliferation index.
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We employed the International Academy of Cytology (IAC) Yokohama System for Reporting Breast Fine-Needle 
Aspiration Biopsy Cytopathology (1st Edition, 2020) to classify FNAC findings. The system categorizes results as 
follows: C1 - insufficient/inadequate; C2 - benign; C3 - atypical; C4 - suspicious for malignancy; and C5 – malignant.13 

We employed the Guidelines for non-operative diagnostic procedures and reporting in breast cancer screening to classify 
CNB and VABB findings. This system categorizes results as follows: B1 – normal breast tissue; B2 – benign (not 
cancer); B3 – abnormal or uncertain but probably benign; B4 – suspicious and possibly cancer; B5 – cancer.14

Statistical Analysis
A sample size estimation has been performed to evaluate if the number of patients enrolled in each group was sufficient 
to ensure reliable results. We used an assumed effect size of 0.3 (representing a small to medium effect), a significance 
level (α) of 0.05, and a statistical power of 80%. This analysis determined that a minimum of 175 observations per group 
was required to reliably detect meaningful differences.

Descriptive statistics were used to compare distributions of age, breast density and early performance measures, 
including histopathologic tumor characteristics, stratified by stationary and mobile screening unit. We presented means 
and standard deviation. We applied the Shapiro–Wilk test to evaluate the normality of age distributions for participants in 
the stationary and mobile mammography units.

A Kolmogorov–Smirnov test was subsequently used to compare differences in the age distribution between group A and B.
To compare the distribution of density between the two groups and to examine the relationship between age and density both 

overall and within each group, a Chi-square test, a Kruskal–Wallis test, and Spearman correlation were applied, respectively.
A Fisher’s exact test and a Z-test were employed to compare the biopsy rate, detection rate (DR) and positive 

predictive value rates (PPV), respectively.
The recall rate was defined as the proportion of women recalled due to abnormal mammographic findings. The biopsy rate 

referred to the proportion of needle biopsies performed during recall assessments. The rate of screen-detected breast cancer 

Figure 1 Study design. Group A: women performed digital breast tomosynthesis (DBT) on stationary unit. Group B: women performed DBT on mobile mammography units 
(MMUs). PACS: Picture Archiving and Communication System. Breast density has been evaluated with Quantra software version 2.2.3 according to BIRADS 5th Edition.
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was measured as the number of breast cancer cases diagnosed following a recall, relative to the total screening examinations. 
PPV of recalls was the percentage of screen-detected breast cancer cases among all recalls, while the PPV of needle biopsies 
represented the percentage of screen-detected breast cancer cases identified through biopsies performed during recall 
assessments. The statistical analysis was conducted using STATA version 13 (Stata Corp, TX), and the results were visualized 
through boxplots, kernel density estimates (KDE), and frequency histograms to illustrate age distributions, density patterns, 
and frequency trends. A p-value of <0.05 was considered statistically significant.

Results
A total of 790 BC screening examinations were retrospectively evaluated. Of these, 525 were women aged between 
50–69 years old (58.8 ± 5.7) who underwent BC screening with digital breast tomosynthesis (DBT) at the Department of 
Diagnostic Senology District 12, Caserta Local Health Authority (LHA), from January to February 2023 (Group A); 265 
were women in the same age range (59.7 ± 5.4) who underwent BC screening with DBT at the MMU of Caserta LHA 
(Group B) in the same period. We excluded 8 women from Group A and 2 women from Group B.

The current sample sizes, comprising 527 observations for group A and 265 observations for group B, exceed the threshold 
of the required observations, confirming that the study is sufficiently powered to identify statistically significant effects. While 
the fixed group’s larger sample size provides additional statistical robustness, the imbalance in group sizes does not 
compromise the validity of the analysis, as both groups exceed the minimum requirement for adequate power.

Characteristics of both groups are reported in Table 1.

Table 1 Population and Results

Fixed (Group A) MMUs (Group B)

TOT 533 267

Excluded 8 2

Population 525 (58.8 ± 5.7)* 265 (59.6 ± 5.8)*

BIRADS

A 62 11.8% 35 13.2%

B 228 43.4% 104 39.2%

C 199 37.9% 103 38.9%

D 36 6.9% 23 8.7%

Non-dense breasts 290 55.2% 139 52.4%

Dense breasts 235 44.8% 126 47.6%

Recalls 32 6.1% 28 10.6%

FNAC rate 11 34.4% (on recalls) 6 21.4% (on recalls)

Biopsy Rate 8 25% (on recalls) 5 17.9% (on recalls)

Breast Cancers 7 1.33% 3 1.13%

DR (x1000) 13.3‰ 11.3‰

PPV recall 21.9% 10.7%

PPV biopsy 87.5% 60%

Notes: Group A: women who performed mammography at fixed unit. Group B: women who 
performed mammography on mobile units (MMUs). *Mean value and standard deviation. 
Abbreviations: DR, detection rate; PPV, positive predictive value.
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In group A, 454 women already underwent screening mammography in the last two years (86.5%) and 32 women 
were recalled for further evaluations (BI-RADS category > 3). Of these, 5 underwent magnetic resonance imaging (MRI) 
and 13 underwent ultrasounds (US) resulting in negative or benign findings; 11 performed fine-needle aspiration cytology 
(FNAC) with 8 subsequent core-needle biopsies (CNB). We finally diagnosed 6 cases of breast cancer and 1 atypical 
ductal hyperplasia (ADH) who showed foci of ductal carcinoma in situ (DCIS) at surgery. The recall rate was 6.1% with 
a biopsy rate of 34.4% (25% CNB) and a rate of screen-detected BC of 1.33%. The PPV of recalls was 21.9% while the 
PPV of needle biopsies was 87.5% for CNB. With regards to the breast density, radiologists classified 62 women as 
category A, 228 as B, 199 as C and 36 as D. Consequently, we founded 290 women categorized with non-dense breasts 
and 235 with dense breasts. The highest number of recalls was founded in the dense breast group (22 women; 68.8% of 
recalls). Nevertheless, among recalls, 3 women (59.3 ± 8.5 years; median: 56) with suspicious findings refused to 
perform second level examinations (9%) (Table 2).

In group B, 132 women already underwent screening mammography in the last two years (49.8%) and 28 women 
were recalled for further evaluations (BI-RADS category > 3). Of these, 9 underwent ultrasounds (US) resulting negative 
or with benign findings; 6 performed FNAC with 4 subsequent CNB and 1 performed directly a tomosynthesis-guided 
vacuum-assisted breast biopsy (VABB). By the end of these examinations, we diagnosed 3 BC and 1 ADH. The recall 
rate was 10.6% with a biopsy rate of 17.9% (21.4% of CNB/VABB) and a rate of screen-detected BC of 1.13%. The PPV 
of recalls was 10.7% while the PPV of needle biopsies was of 60% for CNB/VABB. With regards to the breast density, 
radiologists, classified 35 women as category A, 104 as B, 103 as C and 23 as D. Consequently, we founded 139 women 
with non-dense breasts and 126 with dense breasts. The highest number of recalls was founded in the dense breast group 
(18 women; 64.3% of recalls). Nevertheless, among recalls, 12 women (59.79 ± 6.6 years; median: 60) refused to 
perform second level examinations (42.9%) (Table 2). Of these, 7 had doubtful findings classified as BI-RADS 3 and 
5 had suspicious findings classified as BI-RADS 4 according to BI-RADS 5th Edition lexicon.11

Table 2 Recalls and Refusals. Type of Recalls and Findings

Fixed (Group A) MMUs (Group B)

Type of Recalls

MRI 5 Negative 0 Negative

US 13 Negative 4 Negative

FNAC 11 3 C2 6 2 C2

1 C3 2 C3

1 C4 1 C4

6 C5 1 C5

CNB 8 1 B2 4 1 B2

1 B4

7 B5 2 B5

VABB 0 0 1 1 B5

Total recalls 32 6.1% 28 10.6%

Refusals 3 9.4% (of recalls) 12 42.9% (of recalls)

Non-dense breasts 10 31.2% (of recalls) 10 35.7% (of recalls)

Dense breasts 22 68.8% (of recalls) 18 64.3% (of recalls)

Abbreviations: CNB, core-needle biopsy; FNAC, fine-needle aspiration cytology; MRI, 
magnetic resonance imaging; US, ultrasound; VABB, vacuum-assisted breast biopsy.
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Types of recalls are reported in Table 2. Histopathological characteristics of BC are reported in Table 3.
Group B exhibits the highest recall rate, while both groups demonstrate comparable percentages of breast cancer 

diagnoses and detection rates. The highest number of recalls has been performed for women with dense breasts in both 
groups. Group B has the highest rate of refusal.

The results of the Shapiro–Wilk test for each group (A: 0.9533, p-value < 0.05; B: 0.959, p-value < 0.05) indicate that 
the age distributions in both the stationary and mobile units deviate significantly from normality. This suggested the use 
of non-parametric tests for further evaluation. The Kolmogorov–Smirnov test (KS Statis-tic: 0.111; p-value: 0.024) 
indicated a statistically significant difference in the age distribution between group A and B. These findings suggested 
that while both groups shared close age characteristics, the MMUs group had a higher central age, and the age 
distribution patterns differed significantly. We illustrated these results in Figures 2, 3A and B. The boxplot (Figure 2) 
shows the age distribution for each group. Each box represents the interquartile range, with the central line indicating the 
median. This plot allows a comparison of the spread and central position of ages in each group, highlighting the 
differences in variability and outliers.

The Kernel Density Estimation (KDE) plot (Figure 3A) and the frequency density histogram (Figure 3B) illustrate the 
age distributions for the two groups. In the KDE plot, differences in the shapes of the distributions are evident. Group 
A exhibits a slightly broader distribution with a higher peak density, indicating a greater concentration of ages around its 
most frequent range, whereas group B has a lower peak density, suggesting a more evenly distributed range of ages, 
albeit with a pronounced peak in certain age intervals.

In the frequency density histogram, the distributions are normalized to allow for direct comparison irrespective of 
sample size. It further emphasizes that group A spans a broader range of ages, while group B displays a tighter 
concentration around specific age ranges. These findings suggest potential demographic differences between the two 
groups.

Table 3 Final Findings. Characteristics of Findings in Both 
Groups After Surgery with Prognostic Factors

Fixed (Group A)

Age Types Grade ER PgR Ki-67 HER2

51 IDC NST G1 90% 90% 5% 0

51 IDC NST G1 80% 80% 5% 0

54 DCIS+ADH G1 + / / /

56 ILC / 90% 40% 10% 0

58 IDC NST G2 80% 70% 15% 0

68 Mucinous G1 90% 80% 5% 0

70 IDC NST G3 80% 60% 30% 0

MMUs (Group B)

Age Types Grade ER PgR Ki-67 HER2

51 LCIS / / / / /

59 ADH / / / / /

60 IDC NST G2 60% 5% 15% 0

68 IDC NST G2 90% 0% 8% 0

Abbreviations: ADH, atypical ductal hyperplasia; DCIS, ductal carcinoma 
in situ; ER, estrogen receptor; HER2, human epidermal growth factor recep
tor 2; IDC, invasive ductal carcinoma; LCSI, lobular carcinoma in situ; NST, 
non-special type; PgR, progesterone receptor.
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The comparison of density evaluation for each group was performed as follows. The Chi-square test compared the 
distribution of density between the two groups. With a p-value of 0.606, we concluded that there was no statistically 
significant difference. The Kruskal–Wallis test obtained a very low p-value (1.97×10−5) for group A and a p-value of 
0.126 for group B. This suggested that the ages varied significantly with the breast density in the fixed unit group while 
there was no significant difference in age distribution across density categories within the MMUs group. Finally, the 
Spearman’s Rank Correlation showed a low p-value for both groups (1.05×10−5 for group A, 0.021 for group B). This 
suggests an inverse association between age and breast density in both groups, with the association being weaker in the 
mobile units group compared to the fixed unit group. To complete this analysis, we provide a boxplot for ages across 
density categories within each group (Figure 4). These visualizations confirm the findings, showing a more distinct age- 
dependent variation in density levels within the fixed unit group than in the MMUs group.

The results of the statistical evaluation for biopsy rates (p: 0.77), DR (p: 0.81), PPV Recall (p: 0.25) and PPV Biopsy 
(p: 0.25) showed no-statistical significance. Consequently, these results suggest that, from a statistical point of view, the 
two screening modalities may be similar in performance. Indeed, there is not enough statistical evidence to assert that the 

Figure 3 (A) KDE (Kernel Density Estimation): density distribution of ages for each group. (B) Frequency density histogram of ages for each group. The y-axis represents 
frequency density, ensuring that the total area under each histogram equals 1. The density values indicate the relative proportion of individuals per unit of age.

Figure 2 Boxplot of ages. Group A: stationary unit. Group B: mobile mammography units. Median: 58 (group A), 60 (group B); First quartile: 53 (A), 54 (B); Third quartile: 
63 (A), 64 (B).
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breast cancer detection rate is different between the fixed and mobile units. Although the absolute numbers are slightly 
different (13.3‰ for the fixed units and 11.3‰ for the MMUs), this difference could be due to chance rather than a true 
difference in the performance of the two screening modalities. Even though the PPV of recalls is higher in the fixed unit 
group (21.9% vs 10.7%), the statistical test indicates that this difference is not significant enough to conclude that one 
group has a significantly better PPV. Similarly, there is not sufficient statistical evidence to assert that the PPV of biopsies 
is significantly different between the two groups (87.5% for the fixed unit group vs 60.0% for the mobile group). In other 
words, while there are some numerical differences in the results between the two groups, the statistical tests indicate that 
these differences could be due to chance and are not strong enough to be considered real or clinically relevant 
differences. Therefore, it cannot be confidently stated that one of the two methods (fixed or mobile units) is significantly 
better than the other in terms of DR or PPV.

Discussion
The implementation of screening and early detection programs is a fundamental aspect of cancer prevention. However, despite 
clear evidence that early detection saves lives, significant global disparities in access to these services remain.15 Common 
barriers to cancer screening include limited availability of healthcare providers, inadequate community access to screening 
facilities, and low demand for screening within communities.16 In certain rural areas of Southern Italy, access to screening 
clinics is often hindered by high costs, long travel distances, inconvenient operating hours, and limited awareness of available 
services. Additionally, many women lack knowledge about the importance of early diagnosis, do not perceive themselves as 
being at risk, or avoid screenings due to fear of the results. In our experience, MMUs showed a high potential to improve BC 
screening, even though they reiterated certain limitations of both logistical and social nature.

From a statistical perspective, the fixed and mobile units performed similarly, with nearly identical detection rates (DR). 
Additionally, there was no significant difference in the distribution of density categories between the two groups, even if the 
association between age and density was more pronounced in the stationary unit group. This latter factor is particularly 
important, as breast density (BD) is widely recognized as an independent risk factor for breast cancer and its assessment is 
crucial.14 Indeed, the study confirmed that age and BD are inversely correlated, with younger women having denser breasts 
and older women having more non-dense breasts.

Figure 4 Boxplot showing the age distribution by density. The fixed unit group is displayed on the left, and the mobile mammography units (MMUs) group on the right. Age 
is expressed in years, and density is categorized according to BIRADS (5th Edition).
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Moreover, our findings suggested that while both groups shared close age characteristics, group B has a higher central 
age (Figure 2), and the age distribution patterns differed significantly (Figure 4). Comparing the age distribution by 
density, our study showed a more distinct age-dependent variation in density levels within group A than in group 
B (Figure 4). This aspect could justify the higher recall rate and lower positive predictive value (PPV) for biopsies in the 
MMUs group. In contrast to these findings, Holen et al17 reported a lower recall rate for MMUs. However, in their study, 
the proportion of highly dense breasts was greater in the stationary units than in the mobile ones, which could explain the 
different findings. Another factor to consider is that we used two different mammography machines for the mobile unit 
and the fixed unit, which may have affected the readers’ confidence and, consequently, the recall rate. Finally, the 
absence of prior examinations and the lack of direct radiologist supervision during the exams may have contributed to an 
increase in unnecessary recalls.18 Since teleradiology has been shown to be effective for screening reports without 
compromising image quality,19 a centralized reporting system, with all mammograms processed via double-blind review, 
has demonstrated efficiency in improving reporting. This system reduced the turnaround time to less than 10 days and 
lowered recall rates from over 70%.20

MMUs decreased the distance and travel time needed to perform the examinations. They have also been able to 
generate significant participation among women, and they were effective in detecting abnormalities on screening 
examinations.7 Guillaume et al demonstrated that the participation rate for women living more than 20 km from 
a radiologist’s office was much higher when mobile units were available.21 This aspect is particularly relevant in our 
territory where the screening facilities are not easily reachable from some rural areas for geographical reasons.

MMUs have been also associated with poor follow-up rates.6 This aspect was confirmed by our study, which showed 
a higher percentage of refusal among mobile than fixed units, at 42.9% versus 9.4%, respectively. This result may be related 
also to the disparity between the number of women who underwent screening mammography in the last two years (49.8% in 
group B versus 86.5% in group A). Conversely, the markedly lower rate of prior participation among women accessing mobile 
units underscores their critical role in engaging under-screened populations who might otherwise remain unreached by 
conventional programs. Vang et al18 showed that also MMUs can face barriers to screening, such as concerns about cost, 
mammogram-related pain, and fear of receiving bad news – challenges that are especially common among women in rural 
areas. However, in our territory, women’s perception of screening may be limited in both rural and urban settings, due to 
a general lack of knowledge about the importance of early diagnosis, which ultimately affects overall participation rates.

In our study, the two groups have similar but significantly different age distribution and mean ages with mobile units’ 
group having a slightly higher average age. Analyzing the characteristics of women who refused to undergo further 
investigations, and acknowledging the limited number of observations, women in the MMUs group were older than those 
in the fixed unit group (median age 60 vs 56). This aspect may have impacted the mobility of older women, who may 
have faced difficult in accessing the screening facilities for second-level examinations.

Consequently, to overcome these limitations, additional strategies should be considered.
Patient navigation refers to a support system designed to help patients overcome barriers to accessing healthcare 

services that can include social, economic, cultural, and logistical challenges: lack of information, language difficulties, 
transportation issues, and fear or anxiety about diagnosis. A patient navigator assists individuals in navigating the 
healthcare system, ensuring they receive the necessary screenings, follow-up care, and treatments. This approach has 
proven especially effective for underserved populations, such as women in rural areas or minority groups, by improving 
adherence to screening programs and reducing health disparities.20,21

Many mobile users underestimated their risk, which affected their likelihood to participate in screening and follow- 
up. Providing culturally appropriate education could help improve these outcomes. McElfish et al22 demonstrated that 
both mobile units and community events without MMUs are effective in increasing screening participation. However, 
women recruited through mobile units tended to have lower educational levels; approximately 58.8% of them had a high 
school education or less, compared to 24.8% from community events. We believe that combining these two recruitment 
methods could be a key step toward better addressing the issue. Recruitment through community events – such as sports 
events, church gatherings, health fairs, and workplace wellness programs – organized in collaboration with community 
members can also be beneficial in rural areas. Staff and volunteers could approach women as they pass by the booth and 
invite them to undergo a screening exam directly on the mobile units.
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Our study has some limitations. Although the sample size estimation indicated that the sample sizes were sufficient to ensure 
reliable results, the single-center nature of the study may limit the generalizability of the findings. Additionally, different 
mammography units were used for the MMUs and the fixed clinic. Although both were high-quality machines capable of 
performing digital breast tomosynthesis (DBT), the quality of the images may have influenced the interpretation by different 
readers, potentially impacting the recall rate. Finally, limited access to individual socio-economic data may have affected the 
outcomes.

Our study demonstrated a higher detection rate compared to previous research, highlighting the success of this 
screening approach and providing a strong foundation for further investigation. Additionally, the comparable perfor
mance of MMUs and fixed units underscores their effectiveness and adaptability, making both viable options for breast 
cancer screening, depending on accessibility and community needs.

Future research should stratify results by factors such as cost-effectiveness, socio-economic background, education levels, 
reasons for non-adherence to screening programs, and refusal of second-line examinations. This would support the develop
ment of more targeted and effective prevention strategies, ultimately improving breast cancer screening outcomes.

Conclusion
Mobile Mammography Units provide versatile solutions for delivering essential screening services in both urban and 
rural areas. To enhance their effectiveness, well-equipped vans combined with targeted awareness campaigns prior to 
deployment could significantly improve participation rates. In instances where a radiologist is unavailable during 
screenings on mobile units, a centralized reporting system should be implemented to minimize unnecessary recalls. 
For rural areas located more than 20 km from fixed clinics, onsite second-level ultrasound examinations are recom
mended. This approach ensures that only women requiring biopsies or advanced evaluations are referred to specialized 
breast imaging departments.
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