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ABSTRACT

PURPOSE Breast cancer is the leading type of cancer diagnosed and the second leading
cause of cancer-related death in Ghana. Mammography and ultrasound have
proven benefits in the early detection of breast cancer. This study evaluates
mammography, breast ultrasound, and radiology work force availability
throughout Ghana.

METHODS A survey was administered to all hospitals in Ghana from November 2020 to
October 2021. Mammography, breast ultrasound services, and the number of
radiologists were assessed. For mammography, the number performed per
month, cost incurred by the patient, where images were read, and how long it
took to receive reports were also assessed. Health Facilities Regulatory Au-
thority records on diagnostic centers were obtained to identify additional in-
country breast imaging services.

RESULTS Three hundred and twenty-eight of 346 hospitals participated in the survey
(95%). Only 21 hospitals reported on-sitemammography. One hospital reported
performing >100 mammographies per month. The average cost to the patient
ranged from 100 to 500 Cedis ($17-87 US dollars [USD]), although three
hospitals performedmammography at no cost. An additional 10mammography
machines were identified at diagnostic centers throughout the country, with
41.3% of the female population living within 1 hour of mammography services.
There were 135 hospital-based breast ultrasound services identifiedwith 69.5%
of the female population living within 1 hour of these services. There were an
additional 190 ultrasound machines at diagnostic centers. There were 96 in-
country radiologists identified.

CONCLUSION Although there is limited availability and utilization ofmammography inGhana,
there is more readily available ultrasonography. A focus on increasing breast
cancer early diagnostic capabilities with breast ultrasound should be prioritized
in addition to further expansion of the radiology workforce.

INTRODUCTION

Breast cancer is a significant health challenge in Ghana, with
increasing incidence and mortality among women.1-3 Late-
stage presentations, related to limited access to screening,
diagnostic, and treatment services, and cultural perceptions
surrounding the disease exacerbate the burden of breast
cancer in the country.4-6 Despite efforts to raise awareness
and improve health care services, breast cancer remains the
leading cancer-related diagnosis and the second leading
cause of cancer-related death.7 Most women with breast
cancer in Ghana present in advanced stages, with nearly 90%
presenting with axillary lymph node involvement.8 Those in
Ghana who are diagnosed early in the disease course have

been shown to have similar outcomes to those in high-
resourced settings; however, with the majority presenting
at a late stage, the overall 5-year survival for those with
breast cancer in Ghana is 48%.8

Detecting breast cancer early along with timely intervention
and treatment is key for improved morbidity and mortality.9

Many high-resourced countries have achieved significant
improvements in breast cancer survival because of utiliza-
tion of breast cancer screening throughmammography with
resultant earlier detection rates.9-11 Most international
guidelines, in high-resourced settings, recommend biennial
or annual mammographic screening for women age 40-74
years.10 However, women in Ghana are a decade younger on
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average at diagnosis than women in other high-resourced
settings, indicating a need for altered guidelines where re-
sources allow.12

The application of mammography and breast ultrasonog-
raphy in Ghana faces logistical, economic, and even ethical
challenges, including limited equipment, trained personnel,
and limited treatment options once a diagnosis is made.13-15

Despite this, ultrasound has emerged as a valuable alter-
native to mammography with similar diagnostic sensitivity
and specificity.13,16,17 The availability, geographic access, and
use of mammography and ultrasonography at hospitals and
diagnostic centers throughout Ghana is notwell documented
in the literature.

This study aims to assess the availability and capacity of
mammography and breast ultrasonography nationwide
throughout Ghana in addition to other imaging modalities
important in the workup of breast cancer such as magnetic
resonance imaging (MRI) and computed tomography (CT).
The geographic availability of hospital-based mammogra-
phy and ultrasonography has been published previously, but
this study seeks to provide a more comprehensive and de-
tailed assessment of these imaging modalities by including
the services provided at non–hospital-based diagnostic
centers.14 Additionally, we provide an in-depth assessment
of the usage of mammography services, the process and
timeline for patients to receive their reports, and the number
of radiologists throughout the country.

METHODS

Study Design

A cross-sectional study design using both primary and
secondary data was used. For primary data collection, a

comprehensive, in-person survey was carried out in hos-
pitals across Ghana from November 2020 through October
2021, with 94.8% of hospitals participating. The survey’s
focus was on the availability of breast and cervical cancer
services as outlined in the National Comprehensive Cancer
Network’s Framework for Resource Stratification and in-
cluded a subsurvey on mammography services.18 This paper
focuses on the mammography subsurvey in addition to
breast ultrasonography and the other breast cancer imaging
modalities identified. The survey was a collaboration be-
tween the Ensign Global College in Ghana, the Ghana Health
Service (GHS), and the University of Utah Center for Global
Surgery, and has been described in detail previously.14,15,19

To outline the landscape of breast imaging services more
fully throughout Ghana, secondary data on locations of di-
agnostic centers with equipment providing services for ul-
trasonography and mammography nationwide were
extracted from the database of the Ghana Health Facilities
Regulatory Agency between May 7 and 31, 2020.

The GHS Ethics Review Committee provided institutional
review board (IRB) approval for this study, and further
administrative approval was obtained from each of the
teaching hospitals who participated. Additionally, IRB ap-
proval was waived by the Johns Hopkins School of Public
Health on November 28, 2022, for the use of existing dei-
dentified data and not involving human subjects research.

Mammography Personnel and Services

The number of radiologists at each hospital was identified
and we additionally ascertained whether or not mammog-
raphywas available on site to patients. Ifmammographywas
offered on-site, the hospital respondents were then asked to
complete the mammography subsurvey (Fig 1). The

CONTEXT

Key Objective
This study aims to evaluate the availability and capacity of breast cancer imaging modalities, including mammography and
ultrasonography, across hospitals and diagnostic centers across Ghana.

Knowledge Generated
This study reveals a significant shortfall in mammography services, with only 6% of hospitals offering on-site mam-
mography and a total of 31mammographymachines identified throughout the country when including those from hospitals
and diagnostic centers. Ultrasonography was found to be much more widely available with 41% of hospitals offering this
service for breast cancer diagnostics and 69.5% of the female population living within 1-hour travel radius of breast ul-
trasonography services.

Relevance
These findings highlight the need for enhanced breast imaging services in Ghana, particularly the potential for increased
utilization of ultrasonography for early breast cancer diagnosis. Improving access and affordability of these services could
lead to earlier detection and better outcomes for patients with breast cancer in Ghana.

2 | © 2024 by American Society of Clinical Oncology

Price et al

D
ow

nl
oa

de
d 

fr
om

 a
sc

op
ub

s.
or

g 
by

 1
97

.2
55

.6
8.

15
6 

on
 M

ar
ch

 1
1,

 2
02

5 
fr

om
 1

97
.2

55
.0

68
.1

56
C

op
yr

ig
ht

 ©
 2

02
5 

A
m

er
ic

an
 S

oc
ie

ty
 o

f 
C

lin
ic

al
 O

nc
ol

og
y.

 A
ll 

ri
gh

ts
 r

es
er

ve
d.

 



subsurvey asked if mammography was usually available,
defined as >80%of the time in the year preceding the survey,
or only sometimes available, defined as <80% of the time in
the year preceding the survey. The subsurvey also queried if
the hospitals kept records of the mammographies per-
formed, the number performed each month, if mammog-
raphy services were usually free to patients (using the
same >80% or <80% threshold as mammography avail-
ability), sometimes free, and if not free or only sometimes
free, if insurance helps cover the cost. Further questions
includedwho interprets themammographic images and how
long it takes for patients to receive their results.

The total number of mammography machines throughout
the country was assessed by combining the total number
identified in the nationwide hospital-based survey and those
identified from the diagnostic center records. Diagnostic
center records did not include frequency of use, cost to the
patient, or any of the other components of the hospital-
based subsurvey on mammography.

Using a published algorithm, which recommends a mini-
mum of 1.2 fully functional mammography machines per
every 10,000 women older than 40 years for adequate
population-based screening, we estimated the number of
additional mammography machines needed in Ghana to
scale up a potential future national breast cancer screening
program.20,21

Additional Breast Imaging Services

Other modalities of breast imaging, including breast ultra-
sound, MRI, and CT scans for distant metastatic disease
assessment, were identified. The hospital-based primary
data collection specifically identified if ultrasound machines
were used for dedicated breast and axillary imaging. How-
ever, the diagnostic center data only provided counts and
locations of additional ultrasound, MRI, and CT machines.
We were unable to ascertain if these services were available
for breast-specific imaging or for other purposes at indi-
vidual diagnostic centers.

Geospatial Mapping

Population counts were generated using the age and sex
structure data provided by the WorldPop Hub.22 We accessed
the Ghana total female population estimates for the year
2020, which detail the total number of females of any age per
grid square.23 Travel radius for health care access was
computed by using the Service Area analysis feature of
ArcGIS Pro 3.1 to estimate the 1-hour travel radius for three
categories of health care facilities: (1) hospitals and diag-
nostic centers equipped with mammography, (2) hospitals
offering ultrasound services, and (3) a combination of 1 and
2, meaning hospitals providing either mammography or
ultrasound and diagnostic centers with mammography.
Service areas were delineated to illustrate the extents of

1.    Does your hospital have on-site mammography? (Y1, Y0, N)
2.    Does the hospital keep records of the mammograms they perform?
3.    Number of mammograms per month that the facility performs:
          a.  1-10
          b.  11-30
          c.  31-100
          d.  �100
4.    Is mammography free for the patient? (Y1, Y0, N)
5.    If mammography is not always free for the patient, how much does it cost?
          a.  <100 Cedi
          b.  100-500 Cedi
          c.  �500 Cedi
6.    Does insurance cover part or all of the cost? (Y1, Y0, N)
7.    Which insurance?
          a.  National Health Insurance Scheme (NHIS)
          b.  Private
          c.  Other
8.    If NHIS, is mammography 100% covered (free to the patient)? (Y1, Y0, N)
9.    Who interprets mammograms?
          a.  Outside facility
          b.  In-house nonradiologist (such as a surgeon)
          c.  In-house radiologist
          d.  Other
10.  If mammogram interpretation is at an external facility, list facility name and location 
       (including country if appropriate).
11.  How long does it take for the patient to receive their reports?
          a.  <2 weeks
          b.  2 weeks to 1 month
          c.  �1 month

     

FIG 1. Subsurvey questions pertaining to mammography services. N, not available; Y0,
sometimes available; Y1, usually available.
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accessibility via road networks. Our estimations leveraged
comprehensive street data that incorporate static travel
times, on the basis of historical average speeds for auto-
mobile traffic allowing for our analysis results to remain
consistent across different times of the day.24

RESULTS

Mammography

Of the 328 hospitals that participated in the survey, 21 (6%)
reported on-site mammography. At 17 (81%) of these
sites, mammography services were reported as being
usually available and four (19%) were only sometimes
available (Table 1). All hospitals kept records of mammog-
raphies done. Only one hospital reported performing
over 100 mammographies per month, while six (29%)
performed 31-100, six (29%) performed 11-30, and eight
(38%) 1-10 mammographies/month. Mammography was
usually free to the patient at three (14%) hospitals, some-
times free at one (5%) hospital, with the other 17 (81%)
reportingmammographywas not free for patients andwould
cost 100-500GhanaCedis ($17-$85US dollars [USD]—at the
time of the survey). Most hospitals (n 5 17, 80%) reported
insurancewould not cover the cost ofmammography and the
few instances where insurance would cover, two (10%)
hospitals reported private insurance would cover mam-
mography services and two (10%) hospitals reported the
National Health Insurance Scheme (NHIS) would cover the
cost of mammography services.

Nearly all hospitals with mammography (n 5 19, 90%) re-
ported that patients received reports of their mammogram
findings in under 2 weeks, while two (10%) hospitals noted
that it could take up to 1 month for patients to receive
their report. Just over half (n 5 11, 52%) of the hospitals had
on-site interpretation of mammographic images by a ra-
diologist, while eight (38%) reported interpretation by ra-
diologists at outside facilities, and two (10%) reported
interpretation was done in house by nonradiologists, such as
the in-house surgeons. Of the eight hospitals with off-site
interpretation of mammograms, half (n 5 4, 50%) would
send their imaging for interpretation to a major teaching
hospital in Accra, and the other half sent to off-site radiology
consulting groups.

An additional 10 in-country mammography machines were
identified at diagnostic centers, making a total of 31 in-
country mammography machines (Table 2). In total, 41.3%
of the female population lived within 1 hour of mam-
mography services (Fig 2). Excluding other significant
resources that would be needed to conduct appropriate
mammography diagnostic services, an estimated 437 fully
functioning mammography machines would be needed
to run a successful national mammography screening
campaign, indicating a shortfall of 406 mammography
machines.20

Breast Ultrasound

Diagnostic breast ultrasound was available at 135 (41%) of
the 328 hospitals that participated in the survey (Table 1).
Confirmed breast ultrasound services were within 1 hour of
travel time for 69.5% of the female population in Ghana.
Axillary ultrasound imaging was available at 108 (33%)
hospitals. Another 43 hospitals reported on-site ultrasound
machines that were not used for breast or axillary imaging.
An additional 190 ultrasound machines were identified at
diagnostic centers throughout the country, but whether they
were used for breast- or axillary-specific imaging is un-
known (Table 2). When evaluating all mammography ser-
vices and confirmed breast ultrasound imaging locations,
70.0% of the female population lived within 1 hour of a
location that can provide breast imaging.With 69.5%already
shown to have access to ultrasound within 1 hour, this in-
dicates that mammography alone only adds 0.5% of further
coverage (Fig 3).

MRI

A total of 11 MRI machines were identified throughout
Ghana. Of these, seven were identified in the hospital-based
survey and four via diagnostic center records. These ma-
chines were located in the Greater Accra (n 5 7, 64%),
Ashanti (n5 2, 18%), Northern (n5 1, 9%), and Eastern (n5

1, 9%) regions.

CT Scan

CT scanners were highly concentrated in the Greater Accra
region where 14 (52%) of the 27 total CT machines were
located. CT scanners were also more commonly located in
hospitals (n 5 19, 70%) than in diagnostic centers (n 5 8,
30%). Outside the Greater Accra region, the geographic
spread of CT scanners in Ghanawere as follows:five (19%) in
the Western region, three (11%) in the Ashanti region, two
(7%) each in the Eastern and Bono regions, and one (4%) in
the Central region.

Distribution of Radiologists

There were 96 in-country radiologists identified, with three
radiologists for every 1,000,000 persons (Table 3). The
majority of radiologists were concentrated in the Greater
Accra and Ashanti regions, although the greatest concen-
tration per population size was in the Western and Western
North regions. The Upper East, Upper West, Oti, Savannah,
North East, and Ahafo regions had no radiologists.

DISCUSSION

This study provides critical insights into the state of breast
cancer diagnostic imaging capacity in Ghana and highlights
the resource limitations and access disparities. Our findings
underscore a significant shortfall of mammography services
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with only a small percentage of hospitals and diagnostic
centers providing access to mammography. Breast ultraso-
nography ismorewidely available inGhana,however, offering
a potential opportunity for leveraging thismodality to shorten
the amount of time it takes for a woman to be diagnosed with
breast cancer. Additionally, this study identifies the number
andgeographic spreadof radiologists throughout the country,
showing they are heavily skewed toward urban areas.

Mammography is a standard breast cancer screening tool in
many high-resourced countries, contributing to earlier
detection of breast cancer and improved survival.10 In Ghana,
a population-based breast cancer screening program, with
mammography, is currently unrealistic because of the
limited availability and use of this service. Although a fully
functional mammography machine in the United States has
been shown to perform around 500 mammographies per

TABLE 1. Distribution of Hospital-Based Mammography and Breast Ultrasound Service Availability in Ghana by Regions

Region
Female Population (% of

total)
Hospitals Surveyed (% of total

hospitals)
Hospital-Based
Mammography

Breast
Ultrasound

Breast and Axillary
Ultrasound

Ashanti 3,139,126 (20) 70 (21) 2 36 35

Greater Accra 2,625,568 (17) 88 (27) 13 36 25

Eastern 1,584,298 (10) 34 (11) — 5 2

Central 1,448,002 (9) 21 (6) 1 7 4

Western
region

1,026,668 (7) 18 (6) 1 14 13

Northern 995,839 (6) 13 (4) — 1 1

Volta 989,043 (6) 16 (5) 2 5 3

Upper East 583,896 (4) 11 (3) — 2 1

Bono 542,959 (4) 11 (3) 2 8 7

Bono East 540,577 (4) 12 (4) — 8 4

Upper West 421,450 (3) 8 (2) — 3 3

Western
North

370,656 (2) 10 (3) — 7 7

Oti 361,045 (2) 6 (2) — — —

Savannah 307,584 (2) 3 (1) — — —

North East 305,454 (2) 4 (1) — 1 1

Ahafo 276,091 (2) 3 (1) — 2 2

TOTAL 15,518,259 328 21 135 108

TABLE 2. Distribution of Diagnostic Center Breast Imaging Services Throughout Ghana by Regions

Region Female Population (% of total) Diagnostic Centers (% of total) Mammography Ultrasounda

Ashanti 3,139,126 (20) 29 (18) 4 44

Greater Accra 2,625,568 (17) 60 (38) 5 67

Eastern 1,584,298 (10) 15 (9) 1 15

Central 1,448,002 (9) 10 (6) — 11

Western region 1,026,668 (7) 11 (7) — 11

Northern 995,839 (6) 6 (4) — 7

Volta 989,043 (6) 5 (3) — 5

Upper East 583,896 (4) 2 (1) — 4

Bono 542,959 (4) 11 (7) — 12

Bono East 540,577 (4) 5 (3) — 6

Upper West 421,450 (3) 3 (2) — 5

Western North 370,656 (2) 2 (1) — 2

Oti 361,045 (2) 0 (0) — —

Savannah 307,584 (2) 0 (0) — —

North East 305,454 (2) 1 (1) — 1

Ahafo 276,091 (2) 0 (0) — —

Total 15,518,259 160 10 190

aDiagnostic center data do not distinguish if the ultrasounds available are used for breast imaging or other imaging.
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month, only one of the 21 hospital-based mammography
machines in Ghana performed more than 100 per month.20,21

There are many factors that may contribute to the limited
use of mammography, including patient-centered factors
such as lack of social support, limited understanding of the
benefits of mammography screening, and perceived or real
financial burden. There are also system-level factors in-
cluding, but not limited to, proximity to services, availability
of trained personnel, and functional equipment.25 Although
our study does show that 41.3% of women live within 1 hour
of mammography services in Ghana, further work is needed
to identify the specific reasons the available mammography
machines are not more frequently used. Importantly, before
initiation of any population-based screening program in
Ghana, sufficient treatment services must be available so
that the increased number of patients who are diagnosed
through asymptomatic screening have pathways to obtain
treatment.26 Although treatment pathways exist in Ghana,
further work is needed to scale up treatment capacity and
access before initiating population-based screening as has
been done in other settings.15,27

Breast ultrasound is much more widely available, and in-
creased utilization of breast and axillary ultrasound in Ghana
could result in a shorter time to breast cancer diagnosis.

Mammography has long been the gold standard for breast
cancer screening and diagnosis; however, two meta-
analyses in 2018 and 2023 compared the two breast imag-
ing modalities and found similar sensitivity and specificity
between mammography and ultrasound when it comes to
diagnostic imagingwith the recommendation of using breast
ultrasound for early diagnosis in resource-constrained
settings.13,16 This is not the case for screening of asymp-
tomatic women, in which mammography has outperformed
ultrasound. Even in high-resourced settings, breast ultra-
sound is often preferred as the initial imaging modality for
diagnostic workup of a clinical breast concern over mam-
mography in younger women as younger women tend to
have more dense breasts, which can decrease the sensitivity
of mammography.10,28 In Ghana, this should be further
considered when establishing diagnostic imaging guidelines
as women in Ghana tend to be diagnosed on average a full
decade earlier than women in high-resourced settings.12,29-31

Althoughwe show that 69.5%ofwomen in Ghana livewithin
an hour of the 135 hospitals that offer breast ultrasound,
there were an additional 233 ultrasoundmachines across the
country that may or may not also be used for breast imaging.
Even if breast ultrasonography is more readily available,
patients still may encounter barriers to early breast cancer
treatment that need to be addressed such as lack of

Population distribution
(female) Population distribution

(female)

Diagnostic centers with mammography

One-hour driving time radius
(mammography services)Hospitals with mammography

Hospitals without mammography

A B

FIG 2. Nationwide mammography coverage in Ghana. (A) Geographic location of hospitals and diagnostic centers with mammography and
hospitals without mammography services. (B) Assessment of 1-hour drive time to mammography services.
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Population distribution
(female) Population distribution

(female)

Diagnostic centers with mammography

One-hour driving time radius
(ultrasound or mammography services)

Hospitals with mammography

Hospitals without mammography

Hospitals with ultrasound

A B

FIG 3. Nationwide breast imaging coverage (mammography or ultrasound) in Ghana. (A) Geographic location of hospitals and diagnostic centers
with mammography or breast ultrasound services and hospitals without mammography services. (B) Assessment of 1-hour drive time to
mammography or breast ultrasound services.

TABLE 3. Distribution of Radiologists Across Ghana

Region Population (% of total) Radiologists (% of total) Radiologist Per Million Population

Ashanti 6,352,774 (20) 26 (27) 4.1

Greater Accra 5,318,674 (17) 28 (29) 5.3

Eastern 3,154,986 (10) 2 (2) 0.6

Central 2,784,282 (9) 3 (3) 1.1

Western region 2,101,432 (7) 17 (18) 8.1

Northern 1,999,079 (6) 4 (4) 2.0

Volta 1,897,386 (6) 3 (3) 1.6

Bono East 1,118,344 (4) 2 (2) 1.8

Upper East 1,116,908 (4) 0 (0) —

Bono 1,088,238 (4) 3 (3) 2.8

Upper West 803,893 (3) 0 (0) —

Western North 774,716 (2) 8 (9) 10.3

Oti 738,791 (2) 0 (0) —

Savannah 627,997 (2) 0 (0) —

North East 609,895 (2) 0 (0) —

Ahafo 569,476 (2) 0 (0) —

Total 31,056,972 96 3.0

JCO Global Oncology ascopubs.org/journal/go | 7
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knowledge about breast cancer signs and symptoms, and
financial and health system barriers to initiating treatment.
Additionally, use of breast ultrasonography may be limited
by the availability of trained specialists who can perform and
interpret this image. One notable challenge to increased
utilization of breast ultrasound is that a diagnostic breast
ultrasound can take more than 15 minutes to perform,
whereas mammography takes <2 minutes.

An important component to all imaging modalities is skilled
interpretation of images. Our study identified 96 radiologists
across Ghana, validating the findings of a recent publication
that assessed the records of the Medical and Dental Council
of Ghana.32 Althoughmost radiologists were concentrated in
urban areas, in this specialty, it is possible for images to be
read from external remote locations. This is evident in our
study with one third of hospitals sending their mammo-
graphic images to external locations for a radiologist to read.
Evenwith the utility of reading images remotely, having only
three radiologists per onemillion population demonstrates a
significant shortfall. The West African College of Surgeons
(WACS) and the Ghana College of Physicians and Surgeons
(GCPS) are the two colleges that train radiologists in Ghana.
WACS was established in 1960 and covers the West African
subregion. Training of radiologists started in Ghana in 1999
and examinations were held in Nigeria. The GCPS was
established locally in Ghana in 2003, and training started in
2004, resulting in increased enrollment and an increasing
number of radiologists.33 General diagnostic radiology
training takes a minimum of 4 years to complete with the
option of pursuing 2-3 years of fellowship training in general
radiology or currently available subspecialties such as
interventional radiology, breast imaging, pediatric radiol-
ogy, and neuroradiology. Another component important to
successful imaging is skilled technicians in obtaining the
images to be read. The ultrasound or mammography tech-
nician workforce was not assessed as part of the survey and
should be a focus of future works.

One key finding of our study is that in most cases, mam-
mography was not free for patients. In fact, only two hos-
pitals reported that the NHIS would cover the cost of
mammography. The NHIS in Ghana rolled out in 2004 with
the aim of providing universal health coverage.34,35 Services
for breast cancer are reportedly included in the coverage
provided by the NHIS.34 However, to receive health coverage
from the NHIS, individuals must first enroll in the program
annually by paying a premium of 30 Ghana Cedis ($5 USD) or
by contributing to the Social Security and National Insurance
Trust.35 Because of the financial burden of these premiums,

lack of knowledge on how to enroll, and a multitude of other
factors, the most recent estimates show that only around
39% of the population in Ghana are enrolled in the NHIS.35,36

Those who are successfully enrolled often encounter diffi-
culties with services not being covered. Even when insurance
does cover part of a service, there generally remained a fee
for service.37 Further work is needed to ensure that services
are not only available to patients, but affordable. Once a
mammogram is performed in Ghana, patients receive their
results in under 1-2 weeks, which is similar with timing seen
in high-resource settings.

There are several notable limitations to this study. First are
the potential changes in the landscape since these data were
collected. Health service availability and the distribution of
health care professionals are dynamic, underscoring the
need for ongoingmonitoring and research to keep up to date
with the evolving trends and needs. Additionally, wemake an
assessment of the number of mammography machines that
would be needed for population-based screening in Ghana. A
more appropriate assessment could be the number of di-
agnostic services that would be needed, but we were unable
to identify a similar published algorithm for the number of
necessary diagnostic services. Additionally, the number of
needed diagnostic services can be harder to assess as it can
vary by population demographics and needs. This paper also
only focuses on imaging modalities needed in the diagnosis
of breast cancer. Other necessary aspects of obtaining a
diagnosis include excisional or core needle biopsy and
pathologic review.14

In conclusion, this study provides a comprehensive as-
sessment of the availability of breast cancer imaging services
in Ghana. We illustrate the profound shortage of mam-
mography services, yet concurrently spotlight ultrasonog-
raphy as a viable, more accessible alternative for imaging the
breast and diagnosing breast cancer. Although screening
mammography remains an ideal, it is not currently feasible
on a wide scale in Ghana because of multiple socioeconomic
and systems challenges. The number and geographic dis-
tribution of radiologists further complicates this issue. This
research further highlights the underutilization of the NHIS
and the cost barriers for patients, calling for a reinforced
strategy to integrate breast cancer services into the national
coverage in a way that is financially accessible. This study
advocates for a recalibrated focus on breast ultrasound
utilization, improved insurance coverage, and further
training of radiology professionals to advance toward amore
equitable and effective pathway for early diagnosis of breast
cancer in Ghana.
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