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Abstract

Background: Hospital Consumer Assessment of Healthcare Providers and Systems 
(HCAHPS) scores are used nationally to assess patient experience and hospital 
performance. Whether a higher overall hospital rating is associated with increased return 
visits to affi liated radiology centers remains unclear. Objective: To evaluate the likelihood 
of patients returning for additional breast imaging exams to the same hospital-affi liated 
imaging center, based on patient age & breast imaging exams received at the earliest 
visit, and the hospital’s HCAHPS patient satisfaction scores (overall hospital rating). 

Method: We conducted a retrospective cohort study using data from hospital-
affi liated radiology centers between January 4, 2022, and December 31, 2023. Patient 
demographics, imaging encounter data, and return visit status were obtained from the 
medical records of imaging centers, each stationed at and affi liated with a hospital. The 
affi liated hospitals’ overall rating (linear mean scores) was also obtained. The primary 
outcome was the odds of return visits to the same imaging center for additional breast 
imaging exams-either follow up or unrelated. A multilevel logistic regression model, 
adjusting for patient- and hospital-level covariates, was used to assess the odds of 
patient return to the same imaging centers, by patient age & breast imaging exams 
received at the earliest visit, and the hospital’s HCAHPS overall rating. A second analysis 
was to determine the predicted probability of return based on the same factors. 

Results: A mixed-effects logistic regression model was used to assess factors 
associated with return visits, while accounting for clustering at the hospital level. The 
analysis included 12,879 patient encounters across 18 imaging centers. After adjusting for 
relevant covariates, a higher overall hospital rating also showed a modest increase in 
return visit likelihood; however, it was statistically insignifi cant (OR = 1.04, 95% CI: 0.98–1.11, 
p = 0.203). Older age at earliest visit (OR = 1.012, 95% CI: 1.006–1.018, p < 0.001) was associated 
with a slight increase in odds of return visits. Compared to the reference group (patient 
who received only screening mammography at the earliest visit), patients had a 
signifi cantly lower odds of returning for additional breast imaging if they had only 
diagnostic mammography exams (OR = 0.30, 95% CI: 0.22–0.42, p < 0.001) or a combination 
of two breast imaging modality done on the same day at earliest (OR = 0.25, 95% CI: 0.18–
0.36, p < 0.001). Those imaged with only MRI of the breast on the earliest visit had a lower, 
but statistically insignifi cant odds of return for additional imaging (OR = 0.79, 95% CI: 0.45–
1.40, p = 0.418), compared to the reference group. 

Conclusion: Hospitals with higher patient satisfaction scores demonstrated modestly 
increased but statistically insignifi cant odds of patient return to affi liated imaging 
centers. Older patients are also more likely to return to imaging centers for additional 
breast imaging exams than younger patients. Additionally, compared to patients who 
had only screening mammography at the earliest visit on their earliest visit, patients who 
had diagnostic mammography exams only, breast ultrasound only, breast MRI only, or 
a combination of two breast imaging modalities done on the same day on their earliest 
visit had lower odds of return visits for additional imaging. These fi ndings support the 
potential downstream value of patient age, breast imaging modality, and hospital-level 
patient experience metrics in outpatient imaging services.
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from the electronic medical records (EMRs) of 18 hospital-
afϐiliated radiology/imaging centers between January 4, 
2022, and December 31, 2023. We focused on speciϐic 
information from the data; this includes patient age, details 
of imaging encounter at the earliest visits (such as type of 
breast imaging study & date of visit, and the Breast Imaging 
Reporting and Data System (BI-RADS) category from 
each patient’s breast imaging results). Also, each hospital-
afϐiliated imaging center was assigned its hospital’s overall 
rating as a proxy measure of the overall rating of the imaging 
centers. This information was used to determine the odds of 
patient return for additional breast imaging studies within 
the study period.

The hospital ratings were obtained from the Hospital 
Consumer Assessment of Healthcare Providers and 
Systems (HCAHPS) survey, a standardized tool used to 
measure patients’ perceptions of their hospital experience, 
including communication with healthcare providers, staff 
responsiveness, cleanliness, and overall satisfaction. Publicly 
reported HCAHPS scores are typically based on rolling four-
quarter periods of patient surveys into a single mean score. 
Each quality measure in these quarterly reports is reported 
either as a linear mean score (ranging from 0 to 100) or as 
a star rating (ranging from 1 to 5) [8]. The most current 
HCAHPS data used in the analysis covered the period from 
July 1, 2023, to June 30, 2024 [9].

This study was determined to be exempt from institutional 
review board (IRB) review by the Baylor College of Medicine 
IRB.

Study variables

The primary predictor variables for this study are patient 
age at the earliest imaging visit, imaging modality at the 
earliest visit, and the afϐiliated hospital’s HCAHPS overall 
hospital rating. Patients who received two breast imaging 
modalities on the same day during their earliest visit 
were categorized as “two breast imaging modalities.” This 
category included combinations such as breast ultrasound 
and diagnostic mammography, breast ultrasound and breast 
MRI, or screening and diagnostic mammography. Patient-
level covariate included in the analysis was the BI-RADS 
category from each patient’s earliest breast imaging study 
(BI-RADS categories 1 to 6). Patients were categorized as 
“unknown” if the breast imaging report did not include the 
BI-RADS category. This category includes patients receiving 
any of the following procedures: image-guided biopsies of 
breast tissues (wire localization biopsy, stereotactic guided 
biopsy), pre-surgical breast procedures (magnetic seed pellet 
placement, infrared activated electromagnetic reϐlector 
device placement), and post-mastectomy breast imaging.

Hospital-level covariates included each hospital’s location 
(rural versus urban), teaching status (teaching versus non-
teaching), and total staff bed count. These were obtained 

Introduction 

Patient case management and ensuring continuity of care 
are important parts of quality in diagnostic imaging services. 
This is especially true for breast imaging, where follow-up 
and repeat exams are often needed for effective screening, 
surveillance, and diagnosis. Understanding factors that 
inϐluence patients’ return to the same radiology center for 
follow-up imaging can inform strategies for patient-centered 
care and improve patient outcomes.

Previous studies have shown that there is a substantial 
link between patient satisfaction and experience leading to 
willingness to utilize services again in the same healthcare 
facility, including radiology centers [1,2]. When it comes 
to breast imaging, both clinical and non-clinical factors, 
including trust in the imaging center, may play a signiϐicant 
role in deciding whether a patient would like to return to the 
same imaging center for follow-up care [3].

Patient age serves as an important variable in patient 
return behavior, as it frequently correlates with clinical 
indication, screening behavior, insurance type, and familiarity 
with healthcare systems [4]. For example, compared to older 
patients receiving routine mammography screening, younger 
women might have different reasons for follow-up or fewer 
imaging needs. Also, the type of breast imaging performed 
at the ϐirst visit—screening mammography, diagnostic 
mammography, ultrasound, or MRI—may represent distinct 
clinical pathways and affect the probability of a follow-up 
visit. Higher acuity or more complex care needs may be 
indicated by diagnostic or problem-solving modalities, which 
could potentially strengthen patients’ loyalty to a speciϐic 
imaging facility.

Aside from patient and modality characteristics, retention 
may also be impacted by aspects of the healthcare system, 
such as the afϐiliated hospital’s overall quality rating. Patients 
are more likely to return to facilities afϐiliated with reputable, 
well-regarded, and highly rated institutions [5,6]. It has been 
demonstrated that several patient behaviors, such as the 
likelihood to recommend, trust, and return for subsequent 
evaluation, are correlated with the Hospital Consumer 
Assessment of Healthcare Providers and Systems (HCAHPS) 
scores, especially overall hospital ratings [2,6,7].

Despite the importance of these variables, a few studies 
have explored how patient-level factors (e.g., age, imaging 
modality) and institution-level factors (e.g., afϐiliated 
hospital’s rating) inϐluence whether patients return for 
recommended follow-up visits to breast imaging centers. 
Our study aims to ϐill this gap by examining how the odds of 
returning for subsequent imaging evaluation are inϐluenced 
by patient age, breast imaging modality at the earliest visit, 
and the overall rating of the afϐiliated hospital.

Methods
We conducted a retrospective cohort study using data 
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from the American Hospital Directory and the Center for 
Medicare & Medicaid Services (CMS) cost report (Hospital 
Provider Cost Report ϐile) [10,11]. 

The outcome variable was return visit status. A patient 
was considered to have had a return visit if they had at least 
two visits to the same imaging center, with at least one of the 
visits occurring on a different date.

Statistical analysis

The primary outcome was the patient’s odds of return 
for additional breast imaging exams following their earliest 
recorded imaging visit during the study period. To determine 
the odds of return visits, we employed a multilevel logistic 
regression model. This approach accounted for clustering of 
patients within hospitals and adjusted for both patient-level 
(BI-RADS category) and hospital-level covariates (hospitals’ 
location, teaching status, and total staff beds). 

A secondary analysis was performed to estimate the 
adjusted probability of return visits as a result of patient 
age at the earliest visit, type of breast imaging received 
during the initial encounter, and the hospital’s overall rating. 
Marginal effects were computed and visualized to illustrate 
predicted probabilities across subgroups deϐined by these 
key variables.

All statistical analyses were conducted using Stata 
version 18.5 (StataCorp, College Station, TX) [12]. A two-
sided p-value <0.05 was considered statistically signiϐicant.

Results
This study included 12,879 patients who underwent 

one or more breast imaging examinations over 24 months 
at hospital-afϐiliated imaging centers. Only 3.1% of patients 
(n = 397) had their earliest imaging visit occur outside the 
most recent HCAHPS rolling four-quarter survey period (July 
1, 2023, to June 30, 2024). Among these, the earliest visit date 
was approximately 1.5 years before the start of the survey 
period.

Table 1 presents a breakdown of patients by age, the type 
of breast imaging performed at their earliest visit, and BI-
RADS category from earliest imaging reports, categorized by 
whether they returned for additional follow-up visits. Figure 
1 illustrates the distribution of patients by age. Table 2 is a 
summary of the 18 afϐiliated hospitals’ data that categorizes 
hospital location & teaching status, each hospital’s total 
staffed bed, and overall hospital rating (the hospitals are 
labeled H1 to H18). Table 3 displays the results of the mixed-
effects logistic regression analysis, while Table 4 shows 
the adjusted probabilities of return visits based on patient 
age, imaging modality at the earliest visit, and the hospital’s 
overall rating. Figures 2-4 provide graphical representations 
of the adjusted probabilities of return visits.

Figure 1: Distribution of patient age at earliest visit.

Figure 2: Adjusted predicted probability of patient return by age at 
earliest visit.

Figure 3: Adjusted predicted probability of patient return by overall 
hospital rating.

Figure 4: Adjusted predicted probability of patient return by imaging 
modality received at the earliest visit**. US of the breast: ultrasound 
of the breast; Diagnostic mammo: Diagnostic mammography; 
Screening mammo: Screening mammography; MRI of breast: 
Magnetic resonance imaging of breast.
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Table 1: Summary statistics of patient age and breast imaging modality type on the earliest visit by return visit status.
Variable Overall (N = 12,879) Not Returned (N = 11,996) Returned (N = 883) p - value

Age on earliest visit, mean (SD) 55.2 (13.9) 55.1 (13.9) 56.3 (13.6) 0.0146
Modality type during earliest visit n, (%)

Ultrasound of the breast 4751 (36.9) 4,311 (35.9) 440 (49.8) <0.0001
Diagnostic mammography 1,315 (10.2) 1,204 (10.0) 111 (12.6)
Screening mammography 6,259 (48.6) 6008 (50.1) 251 (28.4)

MRI of the breast 183 (1.4) 154 (1.3) 29 (3.3)
Two breast imaging modalities* 371 (2.9) 319 (2.7) 52 (5.9)

BI-RADS Category from imaging reports n, (%)
0 1,052 (8.2) 720 (6.0) 332 (37.6) <0.0001
1 4,032 (31.3) 4,025 (33.6) 7 (0.8)
2 5,578 (43.3) 5,535 (46.1) 43 (4.9)
3 811 (6.3) 773 (6.4) 38 (4.3)
4 800 (6.2) 435 (3.6) 365 (41.3)
5 83 (0.6) 44 (0.4) 39 (4.4)
6 281 (2.2) 232 (1.9) 49 (5.6)

unknown 242 (1.9) 232 (1.9) 10 (1.1)
*Two breast imaging modalities can be either ultrasound of the breast and diagnostic mammography, ultrasound and MRI of the breast, or screening and diagnostic mammography.

Table 2: Afϐiliated hospitals data summary.
Hospital Hospital location Teaching hospital status Hospital total staffed beds Overall hospital rating - linear mean score

H1 Urban Teaching 278 83
H2 Urban Teaching 569 84
H3 Urban Teaching 290 85
H4 Urban Teaching 611 80
H5 Urban Teaching 48 87
H6 Urban Teaching 241 84
H7 Urban Teaching 243 83
H8 Urban Teaching 252 83
H9 Urban Non-Teaching 53 84

H10 Urban Teaching 113 88
H11 Urban Teaching 356 78
H12 Urban Teaching 798 86
H13 Urban Teaching 184 87
H14 Urban Teaching 80 85
H15 Urban Teaching 178 86
H16 Urban Teaching 624 86
H17 Urban Teaching 91 84
H18 Rural Non-Teaching 49 87

Table 3: Mixed-effects Logistic Regression Results.
Variable Odds Ratio 95% CI p - value

HCAHPS Overall hospital rating (linear mean score) 1.04 0.98 – 1.11 0.203
Age at earliest visit 1.012 1.006 – 1.018 <0.001

Imaging modality during the earliest visit
Ultrasound of the breast (vs. screening mammography) 0.56 0.40 – 0.79 0.001

Diagnostic mammography (vs. screening mammography) 0.30 0.22 – 0.42 <0.001
MRI of breast (vs. screening mammography) 0.79 0.45 – 1.40 0.418

Two imaging modalities (vs. screening mammography) 0.25 0.18 – 0.36 <0.001
BI-RADS Category (as documented earliest breast imaging report)

1 (vs. 0) 0.002 0.0009 – 0.0044 <0.001
2 (vs. 0) 0.013 0.009 – 0.018 <0.001
3 (vs. 0) 0.12 0.08 – 0.19 <0.001
4 (vs. 0) 2.02 1.46 – 2.80 <0.001
5 (vs. 0) 1.92 1.11 – 3.32 0.019
6 (vs. 0) 0.59 0.39 – 0.90 0.013

unknown (vs. 0) 0.13 0.06 – 0.26 <0.001
Hospital location
Rural (vs. urban) 0.32 0.11 – 0.94 0.038
Teaching Status

Teaching (vs. non-teaching) 0.54 0.27 – 1.08 0.082
Hospital total staffed beds 1.0008 1.00006 – 1.0015 0.003

Random intercept variance 0.068 0.018 – 0.256
HCAHPS: Hospital Consumer Assessment of Healthcare Providers and Systems.
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χ² = 6.44, p = 0.0056). Our analysis focused on three predictors 
of return visit after initial imaging, adjusting for hospital total 
staffed bed: patient age at earliest visit, imaging modality at 
earliest visit, and hospital rating.

Older patients at the earliest visit have a slightly higher 
odds of a return visit (OR = 1.012, 95% CI: 1.006–1.018, p < 
0.001). A higher overall hospital rating also showed a modest 
increase in the odds of return for additional breast imaging, 
although the effect was not statistically signiϐicant (OR = 
1.04, 95% CI: 0.98–1.11, p = 0.203). 

Imaging modality was a strong predictor of return visits. 
Compared to patient who had screening mammography 
alone at the earliest visit (the reference group), patients 
imaged using only ultrasound of the breast on earliest visit 
had signiϐicantly lower odds of returning for additional 
imaging (OR = 0.56, 95% CI: 0.40–0.79, p = 0.001), whereas 
those imaged with only MRI of the breast on earliest visit 
had a lower, but statistically insigniϐicant odds of return for 
additional imaging (OR = 0.79, 95% CI: 0.45–1.40, p = 0.418). 
Compared to those imaged with screening mammography at 
the earliest visit, patients had a signiϐicantly lower odds of 
returning for additional breast imaging if they had diagnostic 
mammography exams alone (OR = 0.30, 95% CI: 0.22–0.42, 
p < 0.001) or a combination of two breast imaging modality 
done on the same day at earliest (OR = 0.25, 95% CI: 0.18–
0.36, p < 0.001

The mean age at the earliest visit was 55.2 years (SD 
= 13.9). Nearly half of the patients (48.6%) received a 
screening mammogram at their earliest visit. In addition, 
36.9% underwent a breast ultrasound, 10.2% had a 
diagnostic mammogram, 2.9% received two breast imaging 
modalities on the earliest visit, and 1.4% had a breast MRI at 
their earliest visit. About 99.2% of patients who were imaged 
with two breast imaging modalities had a combination of 
ultrasound of the breast and diagnostic mammography 
on the same earliest visit day. The rest had screening and 
diagnostic mammography (N = 2) and a combination of 
breast ultrasound and MRI (N = 1).

Approximately 8.2%, 31.3% 43.3%, 6.3%, 6.2% 0.6, and 
2.2% were classiϐied as BI-RADS categories 0, 1, 2, 3, 4, 5, and 
6, respectively. Additionally, about 1.9% of patients had an 
unknown BI-RADS category; this group included individuals 
who received breast imaging services such as image-guided 
biopsy, pre-surgical breast procedures with imaging, and 
post-mastectomy breast imaging.

Results of mixed-effects logistic regression

A mixed-effects logistic regression model was used to 
identify factors associated with patient return visits, while 
accounting for clustering at the hospital level. The model 
included 12,879 observations from 18 hospitals. The inclusion 
of a hospital-level random intercept signiϐicantly improved 
model ϐit compared to a standard logistic regression (LR test,

Table 4: Adjusted Predicted Probabilities.
Overall Hospital Rating 

(linear mean score) Predicted Probability (%) 95% CI (%) p - value

10 0.54% [-1.87%, 2.94%] 0.661
20 0.79% [-2.22%, 3.80%] 0.606
30 1.16% [-2.46%, 4.78%] 0.531
40 1.67% [-2.44%, 5.79%] 0.426
50 2.38% [-1.93%, 6.70%] 0.280
60 3.32% [-0.69%, 7.33%] 0.104
70 4.52% [1.54%, 7.51%] 0.003
80 6.00% [4.76%, 7.23%] <0.001
90 7.73% [5.96%, 9.50%] <0.001

100 9.69% [4.65%, 14.73%] <0.001
Age at earliest visit

10 4.71% [3.64%, 5.80%] <0.001
20 5.12% [4.17%, 6.08%] <0.001
30 5.56% [4.71%, 6.39%] <0.001
40 6.00% [5.27%, 6.73%] <0.001
50 6.47% [5.80%, 7.14%] <0.001
60 6.97% [6.28%, 7.65%] <0.001
70 7.48% [6.68%, 8.28%] <0.001
80 8.01% [7.02%, 9.00%] <0.001
90 8.56% [7.32%, 9.79%] <0.001

100 9.13% [7.61%, 10.64%] <0.001
Modality at the earliest visit

Ultrasound of the breast 6.89% [5.90%, 7.85%] <0.001
Diagnostic mammography 4.48% [3.59%, 5.38%] <0.001
Screening mammography 9.65% [8.33%, 10.97%] <0.001

MRI of the breast 8.47% [5.84%, 11.10%] <0.001
Two breast imaging modalities 3.92% [2.80%, 5.05%] <0.001
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Random intercept variance for hospitals was estimated at 
0.068 (95% CI: 0.018–0.256), indicating modest variation in 
baseline return visit odds across facilities.

Predicted probabilities of return visits

The adjusted predicted probabilities for return visits 
increased steadily with patient age. For example, a 30-year-
old had a 5.6% probability of return, compared to 7.0% at 
age 60 and 9.1% at age 100. This association was statistically 
signiϐicant across all ages (p < 0.001), reϐlecting a consistent 
age-related trend in return visits for breast imaging 
examinations.

A similar trend was observed for the overall hospital 
rating, although the association was only signiϐicant at 
higher rating levels. The predicted probability of return was 
negligible at lower ratings (e.g., 0.5% at a rating of 10, p = 
0.661), but increased to 4.5% at a rating of 70 (p = 0.003) 
and peaked at 9.7% if hospitals were rated at 100 (p <0.001). 
These results suggest that while age consistently predicts 
return visits, the effect of hospital quality perception may 
only emerge at very high satisfaction levels.

The adjusted predicted probability of return visits for 
additional breast imaging was 9.7% (p <0.001) if the patient 
was imaged with screening mammography at the earliest 
visits. Those imaged with diagnostic mammography, MRI of 
the breast, and ultrasound of the breast at the earliest visit 
had an adjusted predicted probability of return visits of 
4.5% (p < 0.001), 8.5% (p < 0.001), and 6.9% (p < 0.001), 
respectively. Those who had two breast imaging modalities 
on the earliest visit had an adjusted predicted probability of 
return visits of 3.9% (p < 0.001). 

Discussion
This study focused on how age at the earliest visit, imaging 

modality type, and the overall quality rating of the afϐiliated 
hospital affected patients’ likelihood of a returning visit for 
additional breast imaging workups. Our results highlight 
several signiϐicant patterns that contribute to the expanding 
body of research on patient behavior, care continuity, and 
the quality of the health system in diagnostic imaging. 

Age and patient return

Patients who were older on their ϐirst visit were much 
more likely to return for follow-up imaging. This is consistent 
with earlier studies showing that older women are more 
likely than younger women to undergo routine screening for 
breast cancer and follow-up care [13,14]. The age-related 
difference could be due to higher awareness of breast cancer 
risk in older populations, more frequent clinical indications 
for imaging, or eligibility for Medicare coverage [15-17]. 

Furthermore, compared to younger patients, older 
patients may exhibit higher levels of loyalty to the health 
system or more consistent care-seeking behavior [18,19]. 

Since most breast cancer cases occur in older women, they 
are more likely to return to the same providers and imaging 
centers for follow-up after initial breast imaging examination. 
Also, frequent interactions with providers with each visit to 
the healthcare and imaging center foster and strengthen the 
patient-facility relationship, ensuring long-term continuity of 
care within the same facility.

Imaging modality and patient return

Our study results showed that, compared to patient that 
had a screening mammography alone at the earliest visit, 
those that only underwent only diagnostic mammography, 
ultrasound of the breast, or a combination of two breast 
imaging modalities (ultrasound of the breast and diagnostic 
mammography, ultrasound and MRI of the breast, or 
screening and diagnostic mammography) at the earliest 
visit had signiϐicantly lower odds of returning for additional 
breast imaging. Those who received MRI of the breast alone 
also had a lower (but not statistically signiϐicant) odds of 
return for additional follow-up breast imaging compared to 
screening mammography alone at the earliest visit. 

Screening mammography recall rates appear higher than 
diagnostic mammography, with some evidence suggesting 
lower recall rates for ultrasound screening compared to 
mammography alone. Speciϐically, I. Tunçbilek, et al. found 
that diagnostic mammography and screening mammography 
have substantially different recall rates, with screening 
mammography having a 10.9% recall rate (for BI-RADS 0 
assessment) [20]. A higher recall rate would mean that more 
additional tests (e.g., additional breast imaging and biopsies) 
would be required to further assess patients. Their study also 
showed that the diagnostic mammography group showed 
higher positive predictive values and cancer detection 
rates and lower recall rates compared to the screening 
mammography group [20]. E. Tohno, et al. demonstrated 
that combining mammography with ultrasound can 
actually reduce recall rates from 4.9% to 2.6% for screening 
examinations [21]. 

Contrary to our study ϐindings, screening MRI of the 
breast consistently shows higher recall rates compared to 
screening mammography in high-risk women. R. Warren, et 
al. [22] demonstrated that recall rates for MRI of the breast 
was 10.19% while screening mammography recall rate was 
4%. A comprehensive study by Glen Lo, et al. found MRI had 
a 23.3% recall rate compared to mammography’s 11.1% 
[23]. The higher recall rates correlate with MRI’s superior 
sensitivity in detecting potential abnormalities, though this 
comes with a trade-off of more false positives. The variability 
in recall rates suggests that precise ϐigures can differ between 
screening centers and speciϐic patient populations.

Hospital quality rating and patient return

Most signiϐicantly, we found that if the imaging center was 
connected to a hospital with a higher overall quality rating, 
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In a future study, we aim to assess return visit behavior 
using patient satisfaction and experience scores obtained 
directly from radiology-speciϐic patients. For instance, only 
those undergoing breast imaging exams in a radiology center. 
We would also adjust for other patient-level covariates if 
data is available (insured status, socioeconomic status, etc.) 
and other hospital-level covariates (e.g., total radiologists, 
total staff). The data will include patients followed for the 
same period of time. Analysis would also be restricted to 
only patients who required follow-up imaging visits based 
on recommendations from an earlier visit. This allows for a 
more appropriate measure of return rate.

Conclusion
Hospitals with higher overall patient satisfaction scores 

showed a modest increase, but statistically insigniϐicant odds 
in patients’ return for additional follow-up or evaluation at 
afϐiliated imaging centers when needed. 

Furthermore, increasing age is associated with a slightly 
increased likelihood of returning visits and loyalty to the 
imaging facility, as breast cancer risk increases with age. 
Additionally, compared to patients who had only screening 
mammography at the earliest visit on their earliest visit, 
patients who had diagnostic mammography exams only, 
breast ultrasound only, breast MRI only, or a combination of 
two breast imaging modalities done on the same day on their 
earliest visit had lower odds of return visits for additional 
imaging. 

These ϐindings support the potential downstream value 
of patient age, breast imaging modality, and hospital-level 
patient experience metrics in outpatient breast imaging 
services.
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