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KEY TERMS AND DEFINITIONS

Early detection: the most effective strategy, if followed by appropriate treatment, to re-
duce breast cancer mortality. An early detection program is the organized and systematic 
implementation of interventions that comprise of early diagnosis or screening (if sufficient 
resources are available), diagnosis, treatment and follow-up. (1)

Screening:  the systematic mass application of a simple screening test in a presumably as-
ymptomatic population at regular intervals, with the aim to identify individuals with an ab-
normality suggestive of specific cancer during preclinical phases of the cancer, and who 
then receive further investigation. Screening enables early diagnosis, more effective treat-
ment and the increased possibility of a successful outcome. (1)

Early diagnosis: awareness (by the public or health professionals) of early signs and symp-
toms of cancer in order to facilitate diagnosis before the disease becomes advanced. This 
enables more effective and simpler therapy. The concept of early diagnosis is sometimes 
called “down-staging”. (1)

Mammography: a mammography is an x-ray imaging modality specifically for the breast, 
mainly used to detect lesions or other abnormalities by producing an image of the breast in 
different positions. It is mostly used for the screening and diagnosis of breast cancer. (2)

Screening Mammography: a standard two-view mammography obtained from an asymp-
tomatic woman with the purpose of early detection of breast cancer. (3)

Diagnostic Mammography: a mammography used to check for breast cancer after a lump, 
discharge or other sign or symptom of the disease has been discovered. (3)

Coverage: the percentage of individuals receiving care out of the total population eligible 
to receive care. (4)

False negative rate or miss rate: the percentage of mammography in which cancer was 
detected up to one year after a negative mammography (BI-RAD score of 1, 2 or 3). (5) (6)

radiological characteristics of the lesion itself, performance of the radiology doctor, state 
of the equipment, performance of the radiology technician, and environment in which the 
process is developed. To reduce the frequency of false negatives, the following procedures 
must be considered: imaging quality controll, working team training, (including the doctor, 
technician and the rest of the people involved in the process of diagnosis

BRCA: an abbreviation for the “breast cancer gene.”  BRCA1 and BRCA2 genes in humans 
normally help to protect against the development of cancer. However, carrying mutations 
of BRCA1 and BRCA2 has been found to increase a person’s chances of developing breast 
cancer. (7)

Menarche: the onset of menstruation and part of a girl’s transition from childhood to ado-
lescence. (8)
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Menopause: the permanent cessation of menstruation resulting from the loss of ovarian 
follicular activity. Natural menopause is recognized to have occurred after 12 consecutive 
months of amenorrhea for which there is no other obvious pathological or physiological 
cause. Menopause occurs with  the final menstrual period (FMP) which is known with cer-
tainty only in retrospect a year or more after the event. An adequate biological marker for 
the event does not exist. (9)

Modifiable risk factors: factors that have been associated with the development of breast 
cancer and that a person has control over via lifestyle modification. Physical inactivity, obe-
sity, the use of hormones such as contraceptives, reproductive factors including late preg-
nancy, lactation, smoking, and drinking alcohol are some of the most common factors in this 
group. (10)

Non-modifiable risk factors: those factors that cannot be modified or that are unlikely to 
be modified with the aim of reducing breast cancer risk. A family history of breast or ovarian 
cancer, personal history of breast cancer, and carrying a mutated BRCA1 or BRCA2 gene are 
considered the strongest factors in this group that influence the development of cancer. 
Age (over 50), dense breasts, radiation therapy to the chest before the age of 30, menarche 
before the age of 12, and menopause before the age of 55 are included in this group. (11)

Strong family history of breast cancer: a woman with at least one first-degree relative 
who was diagnosed with breast cancer, such as a mother or sister. (11)

BI-RADS score: an acronym for the Breast Imaging Reporting and Database System score, a 
scoring system used by radiologists to describe mammography results. (12)
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EXECUTIVE SUMMARY

Breast cancer is the number one killer among women worldwide.(13) Early detection is  
believed to reduce breast cancer mortality. Systematic reviews show that mammography is 
an effective method of detecting cancer at an earlier stage and reduces the disease-specif-
ic mortality rates among the 50-69 age group.(14)five studies were eligible. Higher cancer 
detection rates were observed when comparing DBT + FFDM with FFDM in two European 
studies: the summary difference per 1000 screens was 2.43 (95% CI: 1.8 to 3.1  In Palestine, 
breast cancer is the most prevalent cancer in females and comprises 31.8% of all female 
cancer cases, with an incidence rate of 40.0 per 100, 000 female population. It accounts for 
approximately 22% of cancer deaths among women.

Although breast cancer is one of the cancers with the highest survival rate, success depends 
greatly on early detection. For those diagnosed with the disease, estimates of five-year sur-
vival rates can be as low as 40% and this makes breast cancer the highest cause of premature 
cancer deaths in Palestinian women. Survival rates could be improved if effective screening, 
early detection, and referral pathways were put in place.(15)

Extensive efforts have been exerted by the Ministry of Health (MoH) and its part-
ners in detecting and treating breast cancer. It is a growing public health concern 
as more Palestinian women continue to be diagnosed and die from breast cancer.

Although the different pillars of breast cancer services, including control, prevention, ear-
ly detection, and treatment, are available in Palestine, the connectivity, sustainability, and 
quality vary and require further improvement. Oncology services in the Palestinian context 
are briefly summarized in the Breast Cancer Services in Palestine section in this report, as 
well as full details on efforts made to improve mammography screening services, including 
the Mammography Registry.

Recognizing early detection of breast cancer as the cornerstone of breast cancer control and 
management, the MoH has focused efforts on enhancing early detection services. One of 
the key efforts is the establishment of the National Mammography Screening Program in 
2008.

• The MoH introduced a free mammography service at primary health care clinics 
(PHCs) in the governorates of the West Bank and the Gaza Strip.  The program 
targets women aged 40 and over, and also women under 40 at high risk of de-
veloping breast cancer.

• Although there are currently 14 PHC mammography facilities in the West Bank 
distributed across the 14 districts, the operational capacity of mammography 
services may not always be at optimal level. The number of mammography ma-
chines in operation throughout the year is a key concern as the malfunctioning 
of machines is common. In such cases, healthcare providers (HCPs) are required 
to refer women to other non-governmental centers until the mammography 
machine is repaired.
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• The MoH initially started with film-based mammography and then, with donor 
support from 2010, mammography centers have gradually transferred to digi-
tal-based mammography whereby the image developing process is automated 
and the image is then immediately digitized. Currently, all MoH mammography 
facilities have digital mammography machines.

• Many of the mammography units are run by general physicians (GPs) trained 
to interpret mammographies through a project funded by the Italian Develop-
ment Cooperation. GPs often express a lack of confidence in their interpretation 
of a mammography due to lack of regular training opportunities. Moreover, the 
distribution of GPs assigned to reading a mammography differs from one facil-
ity to another in terms of duration of practice and GP scheduling. For example, 
there is a GP doctor assigned to reading mammography reports on a daily basis 
in some facilities, while most GP doctors are split between multiple facilities. 
Therefore, the mammography may not be read by the GP on the same day it is 
taken and could take days or even weeks.

• Despite efforts made by the MoH, screening initiatives continue to be oppor-
tunistic because an invitation system for the target population to participate in 
the breast cancer screening program has not yet been established. Advertise-
ment for screening is done through campaigns or as a part of a medical exam-
ination. Diagnostic services are performed for women seeking services due to 
symptoms.

• Another remarkable effort to support the mammography screening program 
is the development of a protocol for breast cancer screening by the National 
Committee for Breast Cancer and Early Diagnosis.

• In 2008-2009 mammography screening was initially conducted by MoH and 
relevant partners every two years for women between the ages 40 and 50, and 
every year for women older than 50.

• The MoH updated screening practices in 2018 and recommended that wom-
en between the ages of 40 and 50 perform annual screening, and those aged 
50-65 years should be screened every two years.(16) (17) This update was based 
on data from the national West Bank Cancer Registry, Mammography e-Reg-
istry, and hospital breast cancer reports that showed breast cancer cases had 
increased among women aged 40-50 years.

In the same context, a retrospective assessment of the performance of  
mammography screening was conducted jointly in 2014 by the MoH and the PNIPH to  
identify pitfalls and areas requiring improvement. The assessment’s findings  
included the urgent need to improve the paper-based mammography registry  
because poor data quality hindered attempts to evaluate the process and outcome 
indicators of the mammography screening program.
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Following this assessment, the MoH and PNIPH made efforts to institutionalize a well- 
defined mammography registry and database that will enable monitoring of the operation 
and outcomes of MoH mammography facilities. Efforts to improve the mammography reg-
istry and its transition from a paper-based to an electronic registry, while tackling issues of 
completeness, data quality and the tracking of health outcomes, plus mammography pro-
gram performance outcomes and indicators, have been enhanced by the establishment of 
the mammography electronic registry (Mammo e-Registry).

Developed with the support of PNIPH, the Mammo e-Registry is a patient tracking and data 
management software application available to health care providers and the MoH.

• Currently, the Mammo e-Registry is implemented by the MoH across all West Bank  
governorates throughout 14 primary healthcare facilities.

• It documents breast cancer screening services provided through mammography 
screening. It also supports HCPs to document detailed imaging results and inter-
pretations using the BI-RAD classification system.

• The Mammo e-Registry includes standardized information on each encounter 
provided through the program. It also includes unique patient identifiers that 
can be used to track screening and diagnostic services to individual women over 
time. It records the demographic characteristics and clinical outcomes of women 
enrolled in the mammography screening program.

• The e-Registry provides timely and accurate data, and can produce routine sta-
tistics dashboards of selected indicators that support screening and breast can-
cer-related decisions, interventions, and guidelines through the built-in dash-
board application.

• Rigorous processes are in place to ensure the completeness and quality of the 
Mammo  e-Registry data collection.

Data from the Mammo e-Registry provides a rich source of information. Use of these data 
to improve performance is prioritized and allows the MoH to monitor program outcomes, 
support planning, improve performance, and refine MoH policies.

 
Purpose
This report presents the results of the 2016-2020 Mammo e-Registry data analysis and review 
of mammography services in the West Bank (WB) in MoH public healthcare clinics (PHCs). It 
covers the socio-demographic and risk factor profile for the beneficiaries of mammography 
service coverage and utilization, follow-up, and adherence to MoH screening policy.

Although the Mammo e-Registry has been in use among MoH PHCs for five years, this is the first 
 report that presents indicators on case reporting, data quality, compliance in use of the 
e-Registry, etc. It provides conclusive recommendations for Mammo e-Registry quality im-
provements and breast cancer early detection.
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METHODOLOGY

This Mammo e-Registry data review report was prepared by PNIPH at the request of the MoH, in 
close collaboration with the Community Health Department (CHD) and the Palestinian Ministry of 
Health’s Cancer Registry focal point in the West Bank.

PNIPH extracted five years of data from the Mammo e-Registry for analysis:

• Demographic profile, risk factors, purpose of visits, and mammography results

• Follow-up of abnormal mammography results

• Selected outcomes of mammography screening

• Utilization of mammography services and coverage

• Adherence to MoH screening policy

• Timeliness of mammography report reading.

PNIPH contacted the MoH Cancer Registry focal point to link Cancer Registry data with  
mammography data and to examine demographic characteristics, risk factor distribution, and  
selected aspects of screening for 2016-2020.

To verify the extracted data, we used MoH mammography screening services paper-based 
reports and the Health Management Information System (HMIS) aggregated mammogra-
phy reports. We performed interviews with the CHD to discuss workflow at mammography 
facilities and methods of reporting. In a nutshell, this report comprehensively summarizes 
the context of mammography services and the results of screening in PHCs in the West Bank.
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SUMMARY OF KEY FINDINGS 

For the period under review (2016 –2020), there were 26,434 registered mammography beneficiaries 
in total.

Although the number of mammography screening beneficiaries has slightly improved from 7427 
women in 2016 to around 8145 in 2019, coverage is still a key issue. Mammography service coverage 
for the target age group (40-65 years) was no higher than 2.8% between 2016 and 2019. A huge gap 
is evident between the number of women reported and those targeted for annual screening. This 
may be attributed to many factors, including the absence of an invitation system which is a crucial 
component of any organized screening program. Additionally, a variety of social and personal fac-
tors have been linked to women’s decisions to delay or not attend screening, including fear of being 
diagnosed with breast cancer, undergoing surgery, losing their breasts, and eventually dying.

The year 2020 was unique due to the COVID-19 pandemic that affected all areas of life, including the 
health sector. The COVID-19 pandemic caused many delays and barriers to care. A shift took place 
in the work of healthcare professionals (HCPs) and the focus was geared towards COVID-19. This left 
a gap in the availability and uptake of essential services, reducing the coverage of mammography 
screening noticeably.

As expected, the data analysis showed that the vast majority of mammography beneficiaries, al-
most 80% or more, came for screening from 2016 to 2019, and the remaining beneficiaries came for 
diagnosis. Exceptionally, in 2020, the percentage of beneficiaries coming for screening decreased 
(67.38%), while the percentage coming for diagnosis increased in comparison to previous years. 
Restrictions on movement and the closure of PHCs as a result of the COVID-19 pandemic affected 
people’s treatment and their behavior in seeking care. Women were fearful of contracting COVID-19 
from community exposure and were reluctant to attend in person when clinics reopened. Thus, 
competing interests in healthcare decisions further reduced patients’ motivation to seek breast  
cancer screening services.

Profiling showed that most mammography screening beneficiaries were women aged 50 
or older, the target group for mammography screening in the MoH screening policy. The 
remaining 40% were women between the ages of 40-49, the other targeted group in the 
MoH screening policy.

Examination of the risk factors of breast cancer among Mammo beneficiaries showed that 
more than half of the beneficiaries were obese, physically inactive, and had a strong family 
history of breast cancer.

Assessment of adherence to the updated MoH screening policy revealed slight improvements in  
return visits among both age groups, 40-49 and 50 and older, after 2018 as per MoH policy. The 
importance of establishing a well-organized screening and recall invitation system is crucial to  
encourage women to return for further mammography, and efforts should be focused on health 
education and promotion of MoH policy.
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Timeliness of report reading is an important indicator that gives insight into the quality of care pro-
vided by the HCP. Related data indicated that the timeliness of reading mammography reports and 
registration of results on the system has improved since 2016.

Across all five years, most mammography readings were done more than one week after a beneficia-
ry had undergone the mammography. Mammography results read the same day as the beneficiary’s 
visit to the PHC were the second most prevalent. The distribution of mammography report reading 
was from one day to one week in comparison with the other two categories during 2016 to 2018. 
Nevertheless, a time delay still exists in some rare instances.

Reading timeliness varied across facilities. This may indicate an issue of allocation of appropriate 
HCPs or the competency of healthcare providers in those facilities. The distribution of GPs assigned 
to reading the mammography differs by facility.  For example, in some facilities there is a GP doctor 
assigned to reading mammography reports on a daily basis, although most GP doctors are split be-
tween multiple facilities.

Electronic linking of Mammo e-Registry data to the National Cancer Registry (WBCR) that collects 
comprehensive demographic, pathologic, treatment, and mortality data will allow for a much more 
direct and robust understanding of the role that mammography plays in outcomes of breast cancer. 
These links will provide key indicators to answer current controversies surrounding the screening in-
terval, onset, and termination of screening, screening benefits versus risks of screening, and screen-
ing history versus treatment regimen for mortality and morbidity. They will also promote a clear 
understanding of how various screening paradigms affect interval cancer types and rates. Moreover, 
electronic linkage will improve the completeness and accuracy of both databases.

Currently, such linkage is missing in the Palestinian context. We exercised data linkage between 
Mammo e-Registry data and the National Cancer Registry (WBCR) data from 2016 to 2020. Analysis 
showed a gradual increase in the percentage of women successfully matched on the two registry 
databases from only 7.3 % in 2016 to almost 30% in the last three years (2018-2020).

Matched data revealed an increased rate of loss in follow-up (women who had a BI-RAD score with 
suspected cancer not found in the WBCR) during 2016-2020, reaching nearly 90% or more from 2018 
to 2020. This highlights the importance of targeted interventions that address barriers to adequate 
follow-up. This can improve patient outcomes, particularly for women identified as at highest risk of 
inadequate follow-up.

The linking of 2016-2020 Mammo e-Registry data and National Cancer Registry data (WBCR) showed 
a low cancer detection rate and miss rate.

The Cancer Detection Rate is the number of women who undergo a screening mammography with 
suspected cancer and where cancer was actually detected per 1,000 women who had a screening 
mammogram. The rate continued to decrease from 2016 to 2020 from 8.6 to 5.6 respectively per 
1,000 women.

The miss rate, also known as the false negative rate, decreased from 11.3% to 3.2% from 2017 to 
2020.
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The data reflect the governmental sector in the West Bank and only this could explain the low detec-
tion and miss rate. These indicators should be calculated on a regular basis through robust electronic 
linking of the Mammo e-Registry data with other registry data such as the Cancer Registry to allow 
real-time performance follow-up and prompt action.

Last but not least, two reporting sources for mammography services were documented. Our results 
showed disparities between the different sources of reporting. The use of multiple reporting sys-
tems at the PHC level (paper-based and e-Registry) is time consuming for HCPs. Reporting using the 
paper-based registry creates a serious time lag in reporting indicators, including limited indicators 
generated from aggregated data in comparison to real-time and wide-range indicators generated 
from comprehensive data collected via the Mammo e-Registry. More importantly, a sole source of 
reporting ensures adequate and timely reporting. Therefore, the MoH should halt the paper-based 
reporting of Mammo services, provided that the Mammo e-Registry is functioning effectively.

Recommendations and Conclusions
Based on the findings of the Mammo e-Registry data review, two sets of recommendations are pre-
sented.

• The first pertains to improvements to the Mammo e-Registry, including actions needed 
to address weaknesses and gaps that would enhance quality and performance.

• The second aims to address and follow up on the national mammography screening 
main findings. Proposals include evidence-based interventions to address modifiable 
risk factors of breast cancer in Palestinian women, such as the implementation of a 
well-organized health promotion and awareness program.

A third set of key recommendations has been suggested for improvements to the national mam-
mography screening program. Efforts need to be directed towards supporting national capacity in 
holistic early diagnosis services, taking into account the availability of resources and healthcare sys-
tem capacity.

Although organized breast cancer screening is highly recommended, the availability of resources 
and healthcare system capacity play a crucial role in deciding on the breast cancer screening pro-
gram to be adopted and implemented. Since population-based screening programs target several 
hundred times that of the early diagnosis approach, screening programs are much more complex 
and resource intensive. Thus, focusing on early diagnosis in low-income countries (LMICS) similar to 
the Palestinian context will ensure universal access to effective diagnosis and treatment for women 
with early symptoms, if implemented correctly.
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1.  BACKGROUND

1.1  Global Burden of Breast Cancer
The incidence and mortality rates of breast cancer continue to be a public health concern globally 
and breast cancer surpasses lung cancer as the most commonly diagnosed cancer worldwide. It  
accounts for the most common female incident and prevalent cancer (24.5 % of all cancers in 
females). In 2020, it was reported that breast cancer made up 11.7% of all cancers in both sexes  
(Figure 1). (20)

Breast cancer remains the leading cause of cancer death among women worldwide. In 2020, 6.9% 
of deaths were due to female breast cancers, with an estimated 684,996 deaths from breast cancer. 
Moreover, death rates of breast cancer among women in LMICs were even higher compared with 
those in women in high-income countries (HICs) (15 and 12.8 per 100,000, respectively), despite 
substantially lower incidence rates (29.7 and 55.9 per 100,000 respectively). (21)

Figure 1: Distribution of cases and deaths of the  
top ten most common cancers in 2020
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Region‐specific incidence and mortality age‐standardized rates for female breast cancer in 2020 are 
shown in descending order by world (W) age‐standardized incidence rates. The highest national 
age‐standardized rates for incidence and mortality are superimposed (Figure 2). 

Figure 2: Region‐specific incidence and mortality age‐standardized 
 rates of female breast cancer in 2020

Women at risk of breast cancer include those with a personal history of breast cancer; a family 
history of breast cancer; received radiation treatment to the chest as a child or young adult 
between the ages of 10 and 30; obesity; started menstruation below the age of 12 or began 
menopause at an older age; never been pregnant; had their first child at or after the age of 35; 
taking hormone replacement therapy for menopause; and older age. (22)  Incidence increases 
with age; the probability of a woman developing breast cancer in her forties is 1 in 69; in her 
fifties it is 1 in 38; and in her sixties it is 1 in 27. (23)

Other important breast cancer risk factors are associated with social and economic transition. Many 
of these risk factors result from dramatic changes in lifestyle and other environmental factors, in-
cluding excess body weight and gain, physical inactivity, alcohol consumption, postponement of 
childbearing, fewer childbirths, and minimal or no breastfeeding.

It is estimated that the global burden of cancer will almost double by 2040. (24) Annual breast cancer 
mortality is also estimated to increase by 33%, and 60% of the projected three million new breast 
cancer cases and 70% of the one million new deaths annually will occur in LMICs. (24)

Female Breast Cancer
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To tackle the growing breast cancer burden, it is critical that improvements are made in access to 
early detection, timely access to treatment and care, palliative and survivorship care, and compre-
hensive data collection through robust cancer registries.

1.2  Burden of Breast Cancer in Palestine
In 2019 MoH reported that breast cancer in the West Bank made up 16.9% of all cancer cases, with 
an incidence rate of 19.9 per 100,000 population. The prevalence of breast cancer in the Palestinian 
context has been increasing over the last ten years (Figure 3). (25–28)

Figure 3: Reported cases of breast cancer out of all cancer 
 cases, 2010-2019 (%), West Bank, Palestine
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Breast cancer is the most prevalent cancer among Palestinian females and comprises 31.8% 
of all female cancer cases, with an incidence rate of 40.0 per 100,000 female population. It 
accounts for approximately 22% of cancer deaths in women. Worthy to mention that , in 2019, 
it was estimated that the Palestinian population included 776,813 women between the ages 
of 30 and 75. (25–28)

The incidence and mortality rates vary by region in Palestine: mortality rates are highest in the south 
and lowest in central governorates. (29) Most breast cancer cases occur in Palestinian women over the 
age of 45. (30,31) More than 60% of breast cancer cases in Palestine are detected at a late stage (stage 3 
and 4), which reduces treatment options and the chance of survival. (32)

Although breast cancer is one of the cancers with the highest survival rate, success depends greatly 
on early detection. For those diagnosed with the disease, estimates of five-year survival rates can be 
as low as 40%. This makes breast cancer the highest cause of premature cancer deaths in Palestinian 
women and could be reduced if effective screening, early detection, and referral pathways were put 
in place. (15)

It is worth mentioning that demographic changes anticipated in the population age structure in Pal-
estine could significantly increase the number of breast cancer cases. According to this projection, 
there will be a significant decrease in the percentage of young people (0-14 years) from 39% in 2016 
to 35% in 2030, accompanied by the doubling of the elderly population from 2.9% to 4.4% in 2030. 
These trends also imply that the number of women aged 60 and older will double by 2030. (33) 

17



1.3  Breast Cancer Services in Palestine
Extensive efforts have been exerted by the MoH and its partners to detect and treat breast cancer as 
more Palestinian women are diagnosed and die from breast cancer.

Although the different pillars of breast cancer services, including control, prevention, early detec-
tion, and treatment, are available in Palestine, the continuity of care, sustainability, and quality vary 
and this remains an issue that requires further improvement. Oncology services in the Palestinian 
context are briefly summarized as follows:

• According to the public health law, the MoH ensures free of charge access to treatment, as 
stipulated in the Council of Ministers’ Decision in 2004 regarding the governmental health 
insurance system. (16) The MoH grants free detection and screening services to women over 
40 or those under 40 and at risk. The MoH also offers free treatment services to all those 
diagnosed with cancer, including breast cancer, regardless of their enrollment status in the 
national health insurance scheme.

• Currently, oncology services are primarily provided in general hospitals. Specialist care  
often requires referral for treatment in facilities outside MoH hospitals such as Augusta Vic-
toria Hospital (AVH), in the West Bank or abroad, especially when patients require radiother-
apy or advanced diagnostic procedures.

• Diagnostic services are provided in governmental hospitals, non-governmental organiza-
tions (NGOs) or private health facilities. The provision of service is challenged by a lack of 
coordination between the different health service levels, coupled with limited confirmatory 
services within the governmental sector that makes the care pathway long and complicated 
for patients.

• Palliative care services in the occupied Palestinian territory (oPt) remain scarce, particu-
larly in relation to the growing population needs. No palliative care services are available 
through the public health sector. However, AVH is planning to open a palliative care unit 
within the coming year. Few palliative care specialists are available. A number of doctors 
and nurses received short palliative care training to apply in oncology care services, but only 
on an individual ad-hoc basis depending on the staff’s knowledge and the circumstances in 
the individual patient case.  (34)

Early detection services: breast cancer screening: mammography

Recognizing early detection of breast cancer as the cornerstone of breast cancer control and man-
agement, the MoH has focused efforts on enhancing services for early detection of breast cancer. 
These efforts include:

National Mammography Screening Program

• In 2008, the MoH introduced free mammography services at PHCs for women aged 40 and 
over, and for women under 40 at high risk of developing breast cancer.

• The free mammography services are provided by the MoH in the governorates of the West 
Bank and the Gaza Strip in governmental hospitals and MoH PHC directorate centers.
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Mammography services are also provided at acceptable prices within the NGO and private 
sectors.

• When the free mammography screening services started and up until December 2020, 
there were 14 PHC mammography facilities in the West Bank distributed across the 14 dis-
tricts. The Community Health Department (CHD) and primary healthcare department hold 
responsibility for the follow-up of the screening program.

• Mammography is the technology used during breast cancer screening. It is an x-ray tech-
nique that produces a two-dimensional (2D) image of the breasts that allow specialists to 
analyze the images for any distortions or asymmetries. The MoH initially started with film-
based mammography, then from 2010, with donor support, mammography centers have 
transferred gradually to digital-based mammography whereby the image developing pro-
cess is automated and the image is then immediately digitized. Currently, MoH mammogra-
phy facilities have 14 digital mammography machines.

• The number of mammography machines in operation is a concern because malfunctioning 
is common. When malfunctioning occurs, healthcare providers (HCPs) have to refer women 
to private centers until the mammography machine is repaired. Therefore, the operational 
capacity of mammography services may not always be at an optimal level.

• Many of the mammography units are run by general practitioners (GPs) trained to interpret 
mammographies through a project funded by the Italian Development Cooperation. How-
ever, in previous workshops and field visits, many GPs expressed a lack of confidence in their 
interpretation of mammographies due to the absence of regular training opportunities and 
the limited time assigned to perform these services.

• There are 12 GPs who have taken a course in reading mammographies and who oversee 
mammography clinics in the West Bank. The distribution of these GPs varies by facility so in 
some facilities there is a GP doctor assigned to reading mammography reports on a daily 
basis, although most GPs are split between multiple facilities. It is important to note that 
some mammography facilities do not operate on daily basis. In addition, there is no radiol-
ogist assigned to read mammographies in the PHCs.

• The mammography procedure is conducted by the x-ray technician on the day of the wom-
an’s visit to the facility but the results may not be read by the GP on the same day.

• Despite efforts by the MoH, screening initiatives continue to be opportunistic as an invita-
tion system for the target population to participate in the breast cancer screening program 
has not yet been established. Advertisement for screening takes place through campaigns 
or as a result of a medical examination. Diagnostic services are performed for women seek-
ing services due to symptoms.

The protocol for breast cancer screening was developed by the National Committee 
for Breast Cancer and Early Diagnosis

• The protocol for breast cancer screening was developed by the National Committee for 
Breast Cancer Screening and Early Diagnosis around 2008-2009 that recommended mam-
mography screening every two years for women between the ages of 40 and 50, and every 
year for women older than 50.
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• Based on data from the West Bank Cancer Registry, Mammo e-Registry, and hospital breast 
cancer reports, breast cancer cases increased among women aged 40-50 years. Thus, in 
2018, the MoH updated the screening protocol and recommended that women between 
the ages of 40 and 50 perform annual screening, and those from 50-65 should perform 
screening once every two years.

An assessment of the performance of mammography screening

• A retrospective assessment of the performance of mammography screening conducted 
jointly in 2014 by the MoH and Palestinian National Institute of Public Health (PNIPH) indi-
cated inappropriate locations of some mammography facilities and time delays in the read-
ing of film-based mammographies. The MoH then moved these facilities to more accessible 
locations.

• A mammography registry that included women’s personal information and mammography 
results was paper based at the time the program was established. The assessment indicated 
an urgent need to improve the paper-based mammography registry as poor data quality 
prevented researchers from assessing most of the process and outcome indicators. (35)

• As a result of this report, huge efforts were undertaken by MoH and PNIPH to institutionalize 
a well-defined mammography registry and database that would enable the monitoring of 
practice and outcomes in MoH mammography facilities.

Clinical breast exam (CBE)

• CBE is one of the screening practices aimed at early detection and prevention of fatal breast 
cancer outcomes. CBEs are also performed for women during their visits to PHC centers for 
any related maternal and child health services, or any primary healthcare service, including 
mammography. The MoH 2019 annual report indicated that a total of 72,000 clinical breast 
examinations had been performed at MoH facilities in the West Bank in 2019, but details 
about age or frequency are unknown. (36)

• A resource mapping exercise to document all the facilities providing breast cancer screen-
ing or diagnostic and treatment services was conducted in 2017 jointly by the Ministry of 
Health, United Nations Population Fund (UNFPA) and the Palestinian Medical Relief Society 
(PMRS). It revealed a variety of social and personal factors linked to women delaying or not 
undergoing a CBE. These factors include fear of being diagnosed with breast cancer or un-
dergoing surgery, losing a breast, and of eventually dying. Women were also embarrassed 
by breast examination or by being examined by a male doctor.  (17)
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1.4  Evolution of the Mammography Registry in Palestine: Shift 
from Paper to e-Registry
As part of MoH efforts to improve the quality of mammography screening, the transition from a 
paper-based system to the Mammo e-Registry started in 2016. By collecting and reporting informa-
tion at the time-of-service delivery, the Mammo e-Registry is intended to improve data quality and 
completeness about each woman undergoing mammography screening, plus the tracking of health 
outcomes and mammography program performance.

• Up to 2016, the paper-based mammography screening services had many issues and 
faced challenges related to data collection consistency, documentation, and the ar-
chiving of information.

• From 2016 to mid-2019, the PNIPH supported the MoH in establishing and implement-
ing a web-based application as a platform for the Mammo e-Registry in mammography 
facilities. This was developed and maintained by a local company paid by the MoH on a 
regular basis.

• In 2018-2019, the Community Health Department (CHD) and PNIPH worked together to 
revise and update women’s files to reflect evidence-based practice and knowledge of 
risk factors, BI-RAD scores, etc.

• In mid-2019, newly updated open source software called the District Health Informa-
tion Software 2 (DHIS2) was used to develop the Mammo e-Registry by a national team 
from both MoH and PNIPH. The MoH adopted DHIS2 as the future platform for primary 
healthcare information systems to enable the integration and exchange of data within 
primary health services. The DHIS2 Mammography e-Registry has been introduced in all 
mammography centers in PHCs in the West Bank. HCPs and statisticians are using DHIS2 
with support from the MoH information technology (IT) and national DHIS2 teams.

The current Mammo e-Registry:

• Is a patient-based system customized to follow up and track information for each woman 
undergoing  mammography.

• Uses a unique identifier and facilitates the follow-up process and continuum of care for 
each woman.

• Supports HCPs to document detailed imaging results and interpretations using the BI-
RAD classification system.

• Documents all beneficiary demographic data, clinical, medical, and risk factor informa-
tion, and image results, which are then recorded in a centralized electronic system.

• Produces tangible data from the Mammo e-Registry that can support evidence-based 
decision making at the national level.

• Provides timely and accurate data, and can produce routine statistics dashboards of se-
lected indicators and quality indicators that support screening and breast cancer-related 

decisions, interventions, and guidelines through the built-in dashboard application.
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1.5  National Cancer Registry in Palestine
The West Bank Cancer Registry (WBCR) was established in 1998. Although initially planned as a pop-
ulation-based registry, it was established as a hospital-based registry in the Beit Jala Oncology Hos-
pital until 2006. In 2009, the WBCR was moved to the Public Health Information Centre (PHIC), which 
is under the MoH.

The WBCR is a computerized registry that uses both active and passive methods of data collection 
and covers all 14 governorates of the West Bank. It relies primarily on data collected from hospitals 
with oncology units (5 hospitals) and pathology labs that examine potentially malignant specimens 
(11 labs: two MoH hospital labs, six private labs, and three NGO hospital labs).

Although the cancer notification rate has improved in recent times, considerable variation 
in the reporting response of laboratories and hospitals for newly detected cases is a 
common challenge for the Cancer Registry. A substantial number of cancer patients are 
referred to East Jerusalem (outside the jurisdiction of the Palestinian Authority (PA)) or to 
Israel, Jordan or Egypt for treatment. Thus, data are outside the reach of PA legislation and 
cases are seldom reported to the Registry.

Other potential sources of unreported Cancer Registry data may be from hospitals without oncology 
services, physicians outside hospitals, private and NGO health services, and the referral department 
of the MoH.

One of the scenarios that would support the Mammo e-Registry in following up women with abnor-
mal mammography results is this National Cancer Registry (WBCR) dedicated to identifying women 
who have developed breast cancer.

The National Cancer Registry in Palestine is based on the CanReg5 system and contains all known 
and reported diagnosed cancer cases. Breast cancer cases found in the National Cancer Registry may 
also be in the Mammo e-Registry.

2.  PURPOSE

This report presents the results of a retrospective analysis and review of the Mammo e-Registry 
data in the West Bank (WB) during the period 2016-2020.  Data from the Mammo e-Registry 
provide a rich source of information that allow the MoH to ensure accountability, monitor 
program outcomes, support planning, improve performance, and refine MoH policies. 

The review will provide an overview of the utilization of mammography screening services within 
primary healthcare clinics (PHCs) offering mammography services, as well as coverage, adherence 
to MoH screening protocols, and other quality indicators. The use of Mammo e-Registry data can 
support policymakers to set priorities and guide program planning. This is an important facet of 
the national breast cancer screening program and breast cancer early detection in Palestine. 

This report aims to present the first comprehensive picture of Mammo e-Registry quality, performance 
and compliance after five years of e-Registry implementation, and will identify lessons learned and 
conclusive recommendations for e-Registry quality improvements.
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3.  OBJECTIVES   

Describe the risk profile of the women who have utilized mammography services.

• Assess the quality of mammography services with selected indicators for 2019.

• Review the utilization of mammography services from 2016-2020.

• Assess the coverage of mammography services.

• Observe trends in timely attendance and return for screening mammography services.

• Assess the timeliness of mammography report reading.

• Make key recommendations for improving mammography screening services.

• Offer key recommendations to improve the Mammo e-Registry (performance and data 
quality).

4.  METHODOLOGY 

4.1  Setting 

A gradual shift took in 2016 place from a paper-based mammography registry to the use of the 
Mammo e-Registry in four PHC Mammo facilities. Full implementation started at all MoH Mammo 
facilities (14 facilities across the West Bank) at the beginning of 2018.

4.2  Data Sources
The main data source for this report is the Mammography e-Registry (Mammo e-Registry), a ben-
eficiary-based database that contains comprehensive socio-demographic information and health 
profiles for each woman enrolled in the Mammo e-Registry as well as Mammo image results.  The 
data used for the analyses outcomes are listed below.

Through communication with the MoH National Cancer Registry focal point, PNIPH was able to 
obtain a list of cancer patients (personal ID number and full name) diagnosed from 2016 to 2020. 
Cancer data were obtained from analysis of selected outcomes of mammography screening and 
follow-up results for 2016-2020.

Through collaboration with the MoH Community Health Department (CHD), PNIPH obtained the 
paper-based mammography yearly reports. These yearly reports contained aggregated data on the 
number of mammographies performed in the West Bank from 2016 to 2019, number of registered 
beneficiaries per district, and the distribution of mammographies read by result, and age group by 
year.
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We also interviewed CHD officials to gather and understand the context of the national breast cancer 
screening program, including policies, the flow of work, capacities, and challenges.

A desk and literature review of national, WHO, and evidence-based reports and position papers on 
breast cancer and breast cancer screening programs was conducted to obtain an understanding 
of the country context, public health priorities, trends, updated evidence-based interventions, and 
other related information.

4.3  Outcome Measures
Analyses were conducted in R studio version 3.5.3 and Microsoft Excel.

Demographic and baseline data

• Percentage of a valid personal identification number reported on the e-Registry.

• Percentage of valid registered phone numbers on the Registry.

• Distribution of Mammo beneficiaries based on reason for visit (screening vs. diagnostic).

• Non-modifiable risk factor distribution among Mammo beneficiaries.

• Modifiable risk factor distribution among Mammo beneficiaries.

Mammography results from the Mammo e-Registry

• Distribution of suspected and non-suspected cancer cases from the Mammo e-Registry.

• Percentages of BI-RAD scores per year.

Quality of mammography screening using Mammo e-Registry data 

• Loss of follow-up: percentage of beneficiaries with abnormal screening results and not 
found in the Cancer Registry out of all abnormal screening results.

• Cancer detection rate: percentage of beneficiaries in 2019 found in the Cancer Registry 
for every 1,000 women screened.

• False negatives: percentage of beneficiaries with normal screening results (BI-RAD score 
of 1 or 2) and found in the Cancer Registry.

Utilization of services

• Distribution of beneficiaries by year: number of women registered per year per data 
source.

• Distribution of beneficiaries by year and PHC: number of women registered per year per 
PHC per age group. 
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• Distribution of beneficiaries by year: number of women registered per year per age 
group.

• Caseload per month per year: the number of beneficiaries examined per month per year.

Coverage from 2016 to 2019

• Yearly: percentage of women between the ages of 40 and 65 years utilizing services di-
vided by the total population within the same age group per year

• Yearly per facility: percentage of women between the ages of 40 and 65 years utilizing 

services divided by the total population within the same age group per year.

Adherence to breast cancer screening policy

• To calculate beneficiary adherence to screening policy, we used data from the Mammo 
e-Registry. This indicator was calculated individually for the 40-49 age group and the 50-
65 age group.

• For the 40-49 age group, the denominator was calculated as anyone who had visited any 
PHC in the previous year and aged 40-48 years of age. The numerator was calculated as 
anyone who had visited the clinics between the ages of 40-49 in the previous year and 
had a visit the following year.

• For the 50-64 age group, the denominator was anyone who had visited in the two years 
from the year observed. The numerator was calculated as anyone between the ages of 

50-65 who had a visit two years ago and had a registered visit in the year being observed.

Timeliness of report reading

• Time difference between performing mammography and reporting of BI-RAD results in 
the Registry per year and per facility.

• Time difference by category.

Credit: Breast Cancer Unit - Beit Jala Government Hispoital - moh.ps
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5. MAMMOGRAPHY   

5.1  Demographics and Baseline Characteristics of  Beneficiaries 
from e-Registry Data

Validity and completeness of identification document (ID) quality

A valid ID number: a 9-digit number that matches with the Palestinian MoI algorithm

An ID number is unique per individual in Palestine. It is a mandatory field on the Mammo e-Registry 
that needs to be filled out by HCPs. The ID number is used as the main element in registering, identi-
fying, and tracking beneficiaries.

The ID quality for women registered on the Mammo e-Registry was assessed and data showed there 
were no missing ID numbers in any of the years. Over the years, there have been improvements in ID 
quality and the validity of ID numbers reached almost 100% across all five years (Table 1).

The completeness and validity of ID numbers registered on the Mammo e-Registry are im-
portant for follow-up and accuracy.  More importantly, 100% of all ID numbers entered 
on this system should be valid and HCPs should make sure the numbers are entered cor-
rectly to ensure patient tracking as well as for the improvement of related indicators. 

Table 1:  Completeness and validity of personal identification numbers 
registered on the Mammo e-Registry, West Bank, 2016-2020

Year Number of Beneficiaries Registered Completed and Valid ID Numbers

2016 1,700 1,623 (95.47%)

2017 4,929 4,817 (97.73%)

2018 8,866 8,704 (98.17%)

2019 8,761 8,616 (98.34%)

2020 5,871 5,712 (97.29%)
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Phone number validity

A phone number is an important element on the Mammo e-Registry that allows HCPs to contact and 
follow up with beneficiaries.

As shown in Table 2, the percentage of available phone numbers was 100% from 2016 to 2018 but 
decreased in 2019 to 51.23%. A significant decline in the percentage of available phone numbers 
was noted in 2020, possibly attributed to the COVID-19 pandemic and the reduction in contact 
time with women during services as a MoH precautionary measure to control the disease. 

Table 2: Completeness of registered phone numbers of  
Mammo beneficiaries, West Bank, 2016-2020

Year Registered Beneficiary Beneficiaries with 
Phone Number

Registered Phone 
Number (%)

2016 1,700 1,700 100%
2017 4,929 4,929 100%
2018 8,866 8,865 100%
2019 8,761 4,488 51.23%
2020 5,871 1,131 19.26%

A valid phone or mobile number was considered as a number with seven or ten digits that matches 
the mobile numbers for the telecommunication companies in Palestine. Phone or mobile phone 
numbers are a tool HCPs can use to contact women.

Data showed that overall phone number validity was acceptable and exceeded 90% validity 
across all five years (Figure 4). The highest percentage was in 2016 (100%), while 2018 had 
the lowest percentage of valid phone numbers (95.4%).

Although a high percentage of the phone numbers registered are considered valid, 100% is the tar-
get. To reach 100% of valid phone numbers, this data element needs to be a mandatory field for 
HCPs on the Mammo e-Registry. A valid phone number is an important tool for following up with 
beneficiaries to either remind them of a scheduled or upcoming visit, or to relay the results of mam-
mography.

Figure 4: Validity of phone numbers of Mammo e-Registry 
 beneficiaries (%), West Bank, 2016-2020
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Referral status

Referral status is a parameter that reflects the compliance of HCPs to the MoH breast cancer screen-
ing policy that all women aged 40 years and older should receive a screening mammography every 
one to two years. Enhancing referrals is a strategic intervention for increasing compliance with MoH 
screening policy and consequently, mammography coverage in this age group.

Mammo e-Registry data revealed that referral for mammography remains below optimal levels de-
spite the MoH screening policy. About 70% of women in 2017, 2018 and 2019 who visited the PHC for 
mammography services were referred. In 2016 and 2020, only 44.65% and 57.28% of mammography 
beneficiaries were referred for mammography services from the different referral sources (Figure 5).

Figure 5: Referral of mammography beneficiaries (%), West Bank, 2016-2020
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Sources of referral for mammography services vary. Data showed that more than half of women were 
referred from MoH PHCs. The highest percentage of referrals from governmental clinics was in 2017 
and 2018, but referrals decreased in 2019 and 2020 (Figure 6).

In 2020, the percentage of beneficiaries referred decreased by 16% and 12.9% in comparison to 2018 
and 2019 respectively (Figure 6). Furthermore, the percentage of referrals from governmental ser-
vices dropped to 13% and 14.7% in the same years (Figure 6). This could be the effect of the COVID-19 
pandemic and the related preventive measures adopted by MoH such as restrictions on movement, 
the lockdown of some clinics, reductions in health services, and shifting HCPs into COVID-19 isola-
tion and treatment centers.
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Figure 6: Sources of referral to mammography  
services (%), West Bank, 2016-2020
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Other sources of referral include non-governmental organizations and private clinics. Data showed 
that across the five years, the percentage of women referred from these sectors was limited and var-
ied by year. Referral from UNRWA clinics was extremely rare and made up less than one percent of 
referrals from 2017-2020 (Figure 6).

Improved mammography referral from HCPs is of particular public health importance because these 
centers see a broad demographic and geographic spectrum of women. Although a national breast 
screening policy is available, efforts need to be taken to increase compliance by HCPs with different 
health sectors to improve referral mechanisms.

A notable number of beneficiaries attended a PHC for mammography without being referred. This 
non-referred group needs more investigation to address their characteristics, motivation, and rea-
sons for coming in for mammography.

Reason for the mammography visit

Mammo e-Registry data for 2016 to 2019 show that around 80% of beneficiaries attended for mam-
mography as they wanted to be screened. During the 2020 COVID-19 pandemic, breast cancer mam-
mography screening rates in the West Bank were substantially lower than during the comparable 
period in the preceding year (Figures 7 and 8).

The COVID-19 pandemic posed extraordinary challenges for providers and patients to maintain 
cancer screening. Disruptions brought by the pandemic significantly interrupted essential health 
services, including breast cancer screening. Following the state of emergency declared by the Pales-
tinian government on March 13, 2020, various precautionary measures were announced. These in-
cluded the stay-at-home order, closure of PHC clinics, and screenings either canceled or postponed, 
leaving a large number of patients without access to recommended healthcare services.
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Even when the lockdown order ended and PHC services resumed, clinic staff members and HCPs 
faced challenges implementing COVID-19 protocols (e.g. maintenance of physical distancing, use 
of personal protective equipment, and disinfecting surfaces and equipment). Furthermore, women 
feared COVID-19 infection from community exposure. Women were reluctant to come for in-person 
visits and competing interests in healthcare decisions could further dampen patient motivation to 
seek breast cancer screening services.

Figure 7: Beneficiaries visiting for a screening  
mammography (%), West Bank, 2016-2020
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Figure 8: Beneficiaries visiting for a diagnostic 
 mammography (%), West Bank, 2016-2020
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Distribution of mammography beneficiaries by age group

Mammo e-Registry data showed that the median age for registered beneficiaries from 2016 to 2020 
was 49-50 years of age. Women under the age of 40 made up nearly 6.8% to 9.6% of all Mammo 
beneficiaries (Table 3).

Table 3: Age group of Mammo e-Registry beneficiaries 
 by year (%), West Bank, 2016-2020

Year Under 40 40-49 50+ NA

2016 7.7% 40.9%  50.2% 1.24%

2017 8.8% 41.2% 49.8% 0.22%

2018 6.8% 42.0% 51.2% 0.03%

2019 6.8% 42.9% 50.1% 0.18%

2020 9.3% 43.6% 46.9% 0.28%

Reason for mammography visit by age category

The reason for mammography in women below the age of 40 and attending for diagnosis varied 
between 16% and 20% during 2016 to 2020. Further discussion and investigation are required to 
address the reasons for their visit (Table 4).

Table 4: Reason for mammography by age  
category (%), West Bank, 2016 -2020

Purpose Year Number of
Beneficiaries Under 40  40-49 50+

Diagnosis

2016 263 15.59% 47.15% 34.6%

2017 818 18.46% 42.42% 38.75%

2018 984 17.98% 44.51% 37.5%

2019 1289 17.85% 45% 36.85%

2020 1333 20.18% 43.89% 35.86%

Screening

2016 1437 6.28% 39.81% 54.03%

2017 4111 6.83% 40.96% 52.03%

2018 7882 5.42% 41.66% 52.88%

2019 7427 4.94% 42.51% 52.44%

2020 3956 5.94% 43.63% 50.28%
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Distribution of mammography beneficiaries by selected obstetric and gynecological 
profile

A review of selected obstetric and gynecological profiles of women registered on the Mammo  
e-Registry during the period 2019-2020 showed that the median age at menarche and menopause 
was an average of 13 years (range 10–17) and 50 years (range 30–72) respectively.

Data on age at menopause seems questionable. Although the median age matches with literature, 
the range of age at menopause might indicate data entry error. Missing values and errors in data en-
try from electronic health records and registries may jeopardize their effective use.  To avoid similar 
future errors, it would be better to revise the Mammo e-Registry and make changes to improve the 
data quality by proposing knowledge-based data entry support features that detect and prevent 
serious errors by adding validation rules to selected variables and making these fields mandatory.

Table 5: Reported ages for selected obstetric profile of 
 Mammo e-Registry beneficiaries (%), West Bank, 2016-2020

2016 2017 2018 2019 2020

Childbirth above 35 1.6% 2.5% 2.2% 2.1% 1.8%

Childbirth under 35 88.2% 85.8% 86.7% 78.5% 72.3%

Menarche more than 12 years 88.8% 87.7% 89.9% 88.0% 81.1%

Menarche less than 12 years 11.2% 12.3% 10.1% 8.4% 6.5%

Modifiable risk factors

The modifiable risk factors for breast cancer found on the Mammo e-Registry were examined. Obe-
sity was consistently extremely prevalent among mammography beneficiaries across all five years. 
Although the percentage of obesity decreased slightly after 2018, more than half of all beneficiaries 
are at an increased risk of breast cancer as suggested by their BMI (Table 6).

Table 6: Modifiable risk factors among mammography 
 beneficiaries (%), West Bank, 2016-2020

Year
Number of 

Women
Obese Smoker HRT

Hormonal Con-
traceptive

Physical 
Inactivity

2016 1,700  86%  7.76%  2% 7.71% *

2017 4,929  87.79%  9.19%  2.25%  21.63% *

2018 8,866  89.63%  7.7%  1.68%  17.08% *

2019 8,761  82.52% 7.2%  2.22%  22.2%  60.58%

2020 5,871  75.57%  6.65% 1.31%  22.15%  85.86%

* not available before 2019
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In the updating of the woman’s health file in the Mammo e-Registry in 2018, physical inactivity was 
added as a common risk factor related to obesity and breast cancer. Physical inactivity is an extraor-
dinary problem as reported on the Mammo e-Registry during 2019 and 2020 (60.58% and 85.86% 
respectively).

It should be noted that many of the heights and weights are self-reported and were not measured 
at PHC facilities due to lack of equipment. Although obesity related measures are self-reported, the 
physical inactivity trends support the obesity findings from the Mammo e-Registry. Recently, the 
PNIPH/WHO supported all PHC Mammo facilities with body weight and height measurement equip-
ment.

Obesity and physical inactivity are prevalent among Mammo beneficiaries and need to be addressed.  
Health promotion and awareness raising with prevention programs and activities to tackle obesity 
and physical inactivity would bring benefits in the reduction of these risk factors.

Non-modifiable risk factor (NMR) distribution

Non-modifiable risk factors were defined as those that cannot be modified or are unlikely to be mod-
ified with the aim of reducing breast cancer risk.

The most common NMR for breast cancer among Mammo beneficiaries during the period 2016-
2020 was a family history of breast cancer (Figure 9).

Family history of breast cancer was defined as anyone with at least one relative diagnosed with 
breast cancer regardless of the degree to which they are related.

Strong family history of breast cancer was defined as anyone with at least one first-degree relative 
diagnosed with breast cancer such as a mother or sister.

Half of those who have a family history of breast cancer were also classified as having a strong family 
history of breast cancer. Data showed that prior history of personal breast cancer almost doubled in 
2020 from about 3% in 2016 to 6% among Mammo beneficiaries (Figure 9).

Figure 9: Non-modifiable risk factor in mammography  
beneficiaries (%), West Bank, 2016-2020
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Figure 10: Non-modifiable risk factor in mammography 
 beneficiaries (%), West Bank 2019-2020
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These results suggest that women with a family history of breast cancer should be counseled and ed-
ucated about the risks. It is also recommended that these women are closely followed and screened 
properly for early detection of breast cancer.

The extent of the risk factor prevalence provides an insight into the challenges and opportunities 
for risk-based targeted primary cancer prevention efforts. These efforts include risk assessment and 
identification of women at high risk; referral to experts in cancer genetic counseling and testing for 
breast cancer-related germline mutations (eg, BRCA); patient counseling about risk-reduction op-
tions; and cascade testing to identify family members who may also be at increased risk.
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5.2  Mammography Results from the e-Registry
BI-RADS (Breast Imaging Reporting and Data System) is used at MoH PHCs by radiologists and GPs 
who read mammograms to ascertain the result of the mammography images. The use of the BI-RAD 
score as a tool for risk assessment and quality assurance was developed by the American College of 
Radiology and provides a widely accepted lexicon and reporting schema for imaging of the breast 
that is used across the world.

Breast imaging results are classified into one of seven assessment categories: (19)

• BI-RAD score 0: Incomplete. (Need additional imaging evaluation)

• BI-RAD score 1: Negative Findings. (Symmetrical and no masses, architectural distortion or 
suspicious calcifications)

• BI-RAD score 2: Benign Findings. (0% probability of malignancy)

• BI-RAD score 3: Probably Benign Findings. (<2% probability of malignancy)

• BI-RAD score 4 Possible Malignancy. (2-94% probability of malignancy)

• BI-RAD score 5 Highly Suggestive of Malignancy. (>95% probability of malignancy)

• BI-RAD score 6 Known Biopsy Proven Malignancy.

Mammo e-Registry reported mammography results, 2016-2020

In MoH practices, BI-RAD scores of 1 or 2 are not indicative of suspected breast cancer while BI-RAD 
scores of 3, 4, and 5 indicate suspected breast cancer.

We reviewed the reported mammography results in the West Bank during the period 2016-2020 
based on the reporting sources: paper-based reports and the Mammo e-Registry data.

The Mammo e-Registry is used by HCPs to report the BI-RAD score, and the suspected versus non-sus-
pected categories are then generated on the e-Registry’s dashboard automatically and in a timely 
manner. On the other hand, Mammo facilities report on a regular basis the final results of mammog-
raphy to the focal point on Mammo graph results in the health directorate, in particular the number 
of suspected cases versus non-suspected cases in the form of aggregated paper-based reports.

Analysis showed that all levels of BI-RAD scores were reported on the Mammo e-Registry.  A huge 
disparity was noted between those reported as suspicious Mammo results in the aggregated pa-
per-based reports throughout the years 2018 to 2020 (Table 7).
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Table 7: Suspicious mammography results reported in aggregated paper-
based reports versus the Mammo e-Registry, West Bank, 2016-2020

Year Aggregated Paper-Based Reports Mammo e-Registry

2016 269 ****

2017 292 ****

2018 395 1471

2019 403 2174

2020 324 1110

**** not available as the Mammo e-Registry was not fully operational in all Mammo facilities

The disparity between the two reporting sources may be attributed to various reasons, including:

• Assigning the BI-RAD score on the e-Registry is a mandatory field that HCPs have to com-
plete before completing or closing the beneficiary’s Mammo record. Suspected versus 
non-suspected cancer categorization of the Mammo results is generated automatically 
on a real time basis from the Mammo e-Registry in order to adhere to the MoH policy 
of suspected versus non-suspected classification and minimize HCP interference in this 
classification.

• The low number of suspected cancer cases from the Mammo results reported on aggre-
gated paper-based reports could be explained by the following:

• Despite the MoH’s policy/guidelines on BI-RAD scores of suspected cases, some HCPs 
do not adhere to these guidelines. In some cases, they do not count the BI-RAD 3 in this 
calculation.

• Most of the Mammo facilities report cases as suspected cancer only after the biopsy or 
other diagnostic confirmation of breast cancer.

• Reporting using the aggregated paper-based report creates a serious time lag in report-
ing indicators, including Mammo results, and limits the kind of indicators that can be 
generated from aggregated data because what is reported is an aggregated number and 
not a record of all women.
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Mammo e-Registry data showed a relatively high rate of compliance in reporting Mammo results 
using the BI-RAD score among GPs who read mammogram images during the period 2016-2019 
(Figure 11). These findings support prior recommendations that GPs thoroughly examine and assess 
Mammo image findings before identifying the BI-RADS score. However, GPs who offer mammogra-
phy services and mammography report readings need regular training to ensure completeness of 
reporting and appropriateness of scoring.

Achieving 100% reporting of BI-RAD classification should be a target. It is suggested that GPs who 
are not radiologists should be trained on the BI-RAD scoring system on a regular basis to ensure 
completeness of reporting and the appropriateness of the score. In fact, the BI-RAD scoring system 
plays a crucial role in improving the quality of patient care. It provides uniformity in the reports for 
non-radiologists and enables GPs to communicate results to other physicians and HCPs clearly and 
consistently.

A marked decline in the percentage of reported BI-RAD scores for mammography image results was 
noted in 2020 and may be attributed to the limited availability of GPs who read mammography im-
ages due to the COVID-19 pandemic. Most GPs providing Mammo services were moved to COVID-19 
related centers and this exacerbated the known GP shortage in Mammo facilities prior to COVID-19.

Figure 11: Reported mammography results 
 (BI-RAD scores) (%), West Bank, 2016-2020
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Most mammography results reported in the Mammo e-Registry from 2016-2020 were not 
suspected cases of cancer. However, suspected cases of cancer increased drastically in the 
last two years in comparison to previous years (5.8%, 11.7%, 16.8% vs 26.1% and 25.6%) 
(Figure 12).

Although suspected cases are not confirmed, this category of beneficiary needs attention from 
healthcare providers.  Although we assessed some of the characteristics of these beneficiaries, fur-
ther investigation is needed. More importantly, follow-up of those beneficiaries in terms of timely 
and appropriate diagnostic services to confirm or deny the suspected breast cancer is a high priority.
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 Figure 12: BI-RAD score results reported in the 
 Mammo e-Registry, West Bank, 2016-2020
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Unsurprisingly, cancer is not suspected in most screening mammographies. However, 
BI-RAD scores for diagnostic mammographies have significantly higher percentages of 
incomplete and suspected cancer mammography results (Table 8) as the beneficiaries of 
diagnostic mammographies are women who have symptoms that may indicate breast 
cancer.  This is a sign for HCPs to promote timely access to diagnostic mammograms 
through health campaigns and awareness activities, and to encourage women to seek help 
as soon as they have symptoms or bodily changes.

Table 8: Mammography results by reason for visit (%), West Bank, 2016-2020

Reason Year  Incomplete Not Suspected  Suspected
Biopsy proven malig-
nancy

Diagnosis

2016 34.10% 47.80% 17.30% 0.80%

2017 29.30% 51.00% 19.40% 0.30%

2018 28.20% 44.70% 26.60% 0.60%

2019 28.40% 36.30% 33.20% 0.80%

2020 29.80% 32.60% 34.50% 1.50%

Screening

2016 19.80% 76.30% 3.80% 0.10%

2017 8.20% 81.40% 10.20% 0.20%

2018 11.50% 72.90% 15.50% 0.10%

2019 12.70% 61.80% 25.00% 0.00%

2020 21.30% 54.10% 23.10% 0.40%
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Mammography results by age group

Examination of mammography results across all five years based on age category showed that a 
relatively high percentage of suspected cases reported in mammography images occurred in wom-
en aged 50 years and older, and in many cases of women over 40 (Table 9). These findings may be 
explained by what is known in our context where reports and evidence show that most breast cancer 
cases occur in Palestinian women over the age of 45. (25–28, 38)

Table 9: Mammography results by age group (%), West Bank, 2016-2020

Year Age Category Incomplete Not Suspected Suspected
Biopsy proven malig-

nancy

2016

NA 38.9% 61.1% 0.0% 0.0%
Below 40 32.8% 62.5% 3.1% 1.6%

40-49 30.7% 64.8% 4.3% 0.1%
50+ 12.9% 79.4% 7.7% 0.0%

2017

NA 8.3% 83.3% 8.3% 0.0%
Below 40 19.9% 70.4% 9.7% 0.0%

40-49 14.4% 74.0% 11.5% 0.2%
50+ 8.3% 79.1% 12.4% 0.3%

2018

NA 0.0% 100.0% 0.0% 0.0%
Below 40 25.8% 60.2% 13.9% 0.2%

40-49 16.9% 66.1% 17.0% 0.0%
50+ 8.8% 73.9% 17.0% 0.2%

2019

NA 30.0% 60.0% 10.0% 0.0%
Below 40 32.7% 45.0% 20.7% 0.2%

40-49 18.7% 54.2% 26.4% 0.2%
50+ 9.2% 63.6% 26.7% 0.0%

2020

NA 33.3% 50.0% 16.7% 0.0%
Below 40 36.2% 37.0% 23.8% 1.0%

40-49 25.7% 46.2% 26.3% 0.5%

50+ 18.2% 54.9% 25.2% 0.8%

5.3  Selected characteristics of women with breast cancer 
registered on both the National Cancer Registry (West Bank 
Cancer Registry (WBCR)) and the Mammography Registry

The National West Bank Cancer Registry (WBCR) in 2016-2020

In this analysis, women who were diagnosed with breast cancer in the same year or the year fol-
lowing a mammography were considered as a matched case. To identify women with breast cancer 
accurately, we used the ICD-10 codes indicating breast cancer per patient from the WBCR.
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The percentage of cases matched from the WBCR and the Mammo e-Registry gradually increased 
from 7.3% in 2016 to 18.8% in 2017, and to almost 30% in 2018, 2019, and 2020 (Table 10).

Table 10: Mammography beneficiaries found in West Bank 
 Cancer Registry, West Bank, 2016-2020

Year
Registered with 

Breast Cancer on 
WBCR

Matched WBCR to 
Mammo e-Registry

(%)

Matched WBCR to Mammo e-Registry and 
had mammography

(%)

2016 487 39 (7.3%) 38 (7.1%)

2017 537 115 (18.8%) 115 (18.8%)

2018 443 145 (29.4%) 144 (29.1%)

2019 537 167 (28.3%) 153 (25.9%)

2020 523 152 (28.0%) 126 (23.2%)

Geographical distribution of mammography beneficiaries found in Cancer Registry 
(WBCR), 2016-2020

A review of the socio-demographic characteristics of the mammography records of women report-
ed in the Cancer Registry and registered in the Mammo e-Registry from 2016-2020 revealed that 
the majority of women were from the north of the West Bank (Jenin, Nablus, Qalqilya, Salfit, Tubas, 
Tulkarm), and the lowest percentage was reported from the south of the West Bank (Bethlehem, 
Halhul, Hebron, and South Hebron) (Table 11).

Table 11: Mammography beneficiaries found in the West Bank Cancer Registry 
(WBCR) by region (%), West Bank, 2016-2020

Region 2016
(N=38)

2017
(N=115)

2018
(N=144)

2019
(N=153)

2020
(N=126)

Missing

(N=42)

Middle 36.8% 29.6% 25.7% 27.5% 20.6% 4.8%

North 0% 59.1% 59.7% 62.1% 57.1% 26.2%

South 63.2% 11.3% 14.6% 10.5% 22.2% 69.0%

Furthermore, data varied in the reported Mammo facilities; Al Bireh had the highest number of 
matched cases while southern facilities such as Halhul, South Hebron, and Hebron reported the few-
est (Table 12). This may be attributed to the availability of trained GPs assigned to read mammogra-
phies. While there is a permanent GP assigned to the Al Bireh facility, the facilities in the south always 
face the issue of whether a well-trained GP is available.
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The availability of a competent GP to read and report mammography findings timely and correctly 
is an issue of high priority that the MoH needs to address.  Specifically, the MoH should consider 
assigning this task to a radiologist rather than giving GPs ad hoc training as the architecture of the 
breast is complex and needs a specialist.

Table 12: Mammography beneficiaries found in the West Bank Cancer Registry 
(WBCR) by Mammo facility (%), West Bank, 2016-2020

2016
(N=38)

2017
(N=115)

2018
(N=144)

2019
(N=153)

2020
(N=126)

Mammography not 
registered

(N=42)

Al Bireh 29.0% 25.2% 20.8% 22.2% 14.3% 2.4%

Al Ram 7.9% 3.5% 3.5% 2.0% 4.0% 0.0%

Bethlehem 63.2% 3.5% 8.3% 7.8% 7.9% 2.4%

Halhul * * * 1.3% 6.4% 11.9%

Hebron * 7.8% 6.3% 0.0% 0.0% 50.0%

Jenin * 19.1% 11.1% 13.1% 28.6% 2.4%

Jericho * 0.9% 1.4% 3.3% 2.4% 2.4%

Nablus * 17.4% 24.3% 15.7% 0.0% 2.4%

Qalqilya * 6.1% 5.6% 5.2% 5.6% 0.0%

Salfit * 3.5% 5.6% 7.8% 4.8% 0.0%

South Hebron * 0.0% 0.0% 1.3% 5.6% 0.0%

Tubas * 0.0% 4.2% 2.6% 0.8% 2.4%

Tulkarm * 13.0% 9.0% 17.7% 17.5% 19.1%

Yatta * * * * 2.4% 4.8%

The (*) represents time periods where the Mammo e-Registry was not yet implemented.

Age distribution of mammography beneficiaries found in the National Cancer  
Registry (WBCR), 2016-2020

Overall, from 2016-2020, about 60% of beneficiaries who had a mammography and were found in 
the WBCR were over the age of 50, about 30% of them were between 40-49 years old, while 12% or 
less were below the age of 40 (Figure 13).
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Figure 13: Age distribution of mammography beneficiaries found in 
 the West Bank Cancer Registry, West Bank, 2016-2020
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Distribution of mammography beneficiaries found in the National Cancer Registry 
(WBCR) by reason for mammography, 2016-2020

The Mammo e-Registry data indicated that more than half of the women reported in both the Na-
tional Cancer Registry (WBCR) and Mammo e-Registry came for diagnosis in 2017, 2019 and 2020.  
However, in 2016 and 2018, slightly more than half of women came in for screening (Figure 14).

Figure 14: Reason for mammogram in beneficiaries found in the West Bank 
Cancer Registry (%), West Bank, 2016-2020
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Mammography results of beneficiaries found in the West Bank Cancer Registry in 
2016-2020

We examined the mammography results in the Mammo e-Registry for women reported in both the 
WBCR and Mammo e-Registry. From 2016 to 2020, data showed that 75.0% to 82.4% women coming 
for diagnosis and found in the WBCR had a BI-RAD score that indicated suspected breast cancer.

In contrast, 54.6% to 77.9% of those coming for screening and found in the WBCR had a BI-RAD score 
that indicated suspected breast cancer (Table 13).

Table 13: BI-RAD scores in mammography beneficiaries found in West Bank 
Cancer Registry by reason for visit (%), West Bank, 2016-2020

Years BIRAD-Score Diagnosis (%) Screening (%)

2016

BI-RAD0 1 6.3% 6 27.3%

BI-RAD1 1 6.3% 2 9.1%

BI-RAD2 1 6.3% 1 4.6%

BI-RAD3 1 6.3% 2 9.1%

BI-RAD4 8 50.0% 9 40.9%

BI-RAD5 3 18.8% 1 4.6%

BI-RAD6 1 6.3% 1 4.6%

Subtotal 16 22

2017

BI-RAD0 8 11.8% 1 2.1%

BI-RAD1 2 2.9% 3 6.4%

BI-RAD2 2 2.9% 10 21.3%

BI-RAD3 12 17.7% 4 8.5%

BI-RAD4 22 32.4% 16 34.0%

BI-RAD5 22 32.4% 11 23.4%

BI-RAD6 0 0% 2 4.3%

Subtotal 68 47

2018

BI-RAD0 6 9.0% 10 13.0%

BI-RAD1 1 1.5% 1 1.3%

BI-RAD2 4 6.0% 6 7.8%

BI-RAD3 8 11.9% 13 16.9%

BI-RAD4 27 40.3% 26 33.8%

BI-RAD5 18 26.9% 21 27.3%

BI-RAD6 3 4.5% 0 0%

Subtotal 67 77
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Years BIRAD-Score Diagnosis (%) Screening (%)

2019

Missing 1 1.1% 1 1.6%

BI-RAD0 7 7.7% 10 16.1%

BI-RAD1 0 0.0% 3 4.8%

BI-RAD2 5 5.5% 6 9.7%

BI-RAD3 12 13.2% 10 16.1%

BI-RAD4 32 35.2% 21 33.9%

BI-RAD5 26 28.6% 11 17.7%

BI-RAD6 8 8.8% 0 0%

Subtotal 91 62

2020

Missing 0 0.0% 1 3.3%

BI-RAD0 5 5.2% 5 16.7%

BI-RAD1 0 0.0% 0 0.0%

BI-RAD2 1 1.0% 4 13.3%

BI-RAD3 7 7.3% 3 10.0%

BI-RAD4 39 40.6% 11 36.7%

BI-RAD5 33 34.4% 5 16.7%

BI-RAD6 11 11.5% 1 3.3%

Subtotal 96 30

Loss of follow-up of mammography beneficiaries compared to the West Bank  
Cancer Registry, 2016-2020

Follow-up was calculated as those who had a BI-RAD score of suspected cancer and were in the 
WBCR divided by all those with suspected cancer per year. Loss to follow-up was calculated as those 
who had a BI-RAD score of suspected cancer and were not found in the National Cancer Registry 
(WBCR) divided by all those with suspected cancer per year (Table 14).

Table 14: Follow-up and loss to follow-up of mammography 
 beneficiaries, West Bank, 2016-2020

Year Suspected Cancer
Suspected Cancer and found in 

the WBCR
Number of Loss to Fol-

low-up

2016 97 24 73

2017 544 87 457

2018 1471 113 1358

2019 2174 112 2062

2020 1110 98 1012
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Rates of loss to follow-up appear to increase from 2016 to 2020, and increase to 90% or more from 
2018 to 2020 (Figure 15).

Figure 15: Rates of follow-up and loss to follow-up in mammography 
beneficiaries (%), West Bank, 2016-2020
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One of the essential components of the screening program is the appropriate follow-up of women 
with abnormal findings with an effective referral system that includes timely and accurate diagnostic 
assessment. Greater understanding of the extent of inadequate follow-up and the associated bar-
riers will enable primary care-specific targeted interventions to be devised. This may improve fol-
low-up and ultimately, patient outcomes, particularly for women identified as being at the highest 
risk of inadequate follow-up.

Cancer Detection Rate

The Cancer Detection Rate is the number of women with a screen-detected cancer per 1,000 women 
who had a screening mammogram.

The cancer detection rate continued to decrease from 2016 to 2020 (Table 15). 

Table 15: Cancer detection rate of mammography  
services in Mammo facilities, West Bank, 2016-2020

Year # of women with screening 
mammography

# of women screened, had suspect-
ed cancer, and detected cancer up 

to one year later

Cancer detection 
rate (per 1,000)

2016 1403 12 8.6

2017 3822 31 8.1

2018 7767 60 7.7

2019 7194 42 5.8

2020 3389 19 5.6
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Miss Rate

The miss rate, also known as the false negative rate, is defined as a mammogram that looks normal 
even though breast cancer is present.

The miss rate among those screened at Mammo facilities was calculated by dividing the number of 
beneficiaries screened with a BI-RAD score of 1 or 2 and found in the Cancer Registry, by the total 
number of those found in the Cancer Registry and the Mammo e-Registry.

The miss rate from 2018-2020 among those screened at a PHC was less than 8.0% (Figure 16). This 
was lower than what is typically reported (8-10%).  (39)

Figure 16: Miss rate in mammography beneficiaries screened and 
 found in the West Bank Cancer Registry, West Bank, 2016-2020
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The low cancer detection rate and miss rate can be attributed to the fact that these data reflect only 
the governmental sector and West Bank data.

This emphasizes the pressing need for these indicators to be calculated on a regular basis through 
robust linking (data exchange) of Mammo e-Registry data with that of other registries such as the 
WBCR. This will provide real-time indicators that allow for prompt action in bridging gaps in care and 
will enable performance to be monitored more frequently and systematically. (40)

5.4 Utilization of Mammography Services

Beneficiary distribution 2016-2020 by sources of reporting

We reviewed levels of utilization of mammography screening in the West Bank during the period 
2016-2020, taking into account the sources of reporting, and patterns of utilization across the facili-
ties and geography of the West Bank.

When examining the number of beneficiaries of mammography services from the two sources of 
data: the paper-based reports and Mammo e-Registry data, disparities were noted during 2016-
2019, although figures reported by the two sources matched in 2020 (Figure 17).
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The disparity between the two reporting sources may be attributed to various reasons, including:

• The gradual implementation of the Mammo e-Registry, which started as a pilot in 2016 
in four facilities and was gradually expanded across all facilities until full implementation 
in 2018.

• Interruptions in service at some Mammo facilities such as malfunctioning computers or 
recurrent electricity and networking outages. This makes care providers reluctant to use 
the e-Registry and they simply use the paper-based report.

• The time lag in providing training to HCPs on how to use the Mammo e-Registry and 
during that time the HCP uses the paper-based report.

Technical efforts undertaken by the MoH have led to improvements in the use of the Mammo e-Reg-
istry over the years, especially in 2020, although there is still a lack of compliance in reporting to the 
Mammo e-Registry.

The existence of multiple reporting systems at the PHC level (paper-based and e-Registry) is time 
consuming and burdensome for HCPs. Also, reporting using the paper-based registry creates a 
serious time lag in reporting indicators, which are limited when generated from aggregated data 
versus the real-time and wide-ranging indicators generated from comprehensive data collected via 
the Mammo e-Registry. More importantly, a sole source of reporting ensures adequate and timely 
reporting. Therefore, the paper-based reporting of Mammo services should be halted by the MoH, 
provided that the e-Registry is functioning effectively.

Additionally, MoH efforts need to be directed towards tackling factors that may cause disruption in 
the use of the Mammo e-Registry (mentioned earlier), and promote HCP compliance with the use of 
the e-Registry.

A slight increase in the number of beneficiaries was noticeable in the period 2016 to 2019. However, 
there was a dramatic decline in the number of beneficiaries when the results for 2020 were compared 
with previous years (Figure 17). The COVID-19 pandemic in Palestine and the ensuing government 
policies of general lockdown and the closure of PHC facilities, including Mammo services, attributed 
to this decline. Primary healthcare services, including mammography, decreased significantly.

Figure 17: Number of registered mammography beneficiaries in paper-based 
reports versus the Mammo e-Registry, 2016-2020

9233
9721

11322
12257

1700

4929

8866 8761

5871

00

2000

4000

6000

8000

10000

12000

14000

2016 2017 2018 2019 2020

Paper-based reports (CHD) eRegistry

49



Utilization of mammography services over time by location

The number of beneficiaries using mammography services across the PHC facilities varied widely in 
2016-2019 based on the two reporting sources (yearly paper-based reports from the CHD and Mam-
mo e-Registry data).

Figures 18 and 19 show that Jenin and Nablus had higher numbers of users in comparison with other 
facilities, while Jericho, Jerusalem, and Yatta reported an average number of beneficiaries of less than 
500 per year.

The disparity between the two reporting sources of Mammo facilities was consistent with the overall 
results.  There were disparities in reporting by facilities registered on the Mammo e-Registry com-
pared with those using paper-based reports (Figures 18 and 19).

The results could be attributed to the same reasons referred to earlier on disparities between report-
ing sources.

Caseload per month based on Mammo e-Registry data

The caseload per month is a parameter to assess the overall trends of attendance and temporal vari-
ation within a year. Due to data availability, we used Mammo e-Registry data only during the period 
2016-2020 to examine this parameter (Figure 20).

Caseload per month was calculated as the number of beneficiaries who registered at the PHC for a 
mammography, regardless of the actual working days per facility.

A common trend over the four years (2016-2019) was that the highest percentage of women seek-
ing mammography services was in October and November of each year. The numbers would then 
decline gradually until the lowest percentage in June.

The uptake of services via first mammography visit increased during or right after October and No-
vember. This peak is probably due to the Breast Cancer Awareness campaign in October every year. 
These findings highlight the importance of health promotion and breast cancer awareness activities, 
which need to be implemented systematically throughout the year and not just in one month.

The exception to the trend is 2020 when almost one-fifth of all beneficiaries attended in January 
(19.2%) and the fewest attended in April (Figure 20). This reflects the MoH and government measures 
in response to COVID-19, primarily restrictions on movement, general lockdown and the closure of 
PHC clinics from March to May 2020. Women also refrained from pursuing health care to decrease 
the likelihood of contracting COVID-19 (Figure 20).

50



Fi
gu

re
 1

8:
 D

is
tr

ib
ut

io
n 

of
 p

ap
er

-b
as

ed
 re

po
rt

ed
 M

am
m

o 
be

ne
fic

ia
ri

es
 (C

H
D

 
an

nu
al

 re
po

rt
) b

y 
fa

ci
lit

y,
 W

es
t B

an
k,

 2
01

6-
20

20

0

16
73

14
25

18
34

97
1

26
0

73
4

12
03

11
94

12
31

52
9

12
1

61
6

61
2

19
98

56
9

75
16

3
16

9

29
7

60

27
0

27
1

12
7

60
7

33

10
29

11
87

19
67

12
84

44
0

94
0

44
2

57
7

13
6

37
8

33
0

43
9

23
5

16
6

10
94

13
01

15
57

11
01

69
2

54
4

35
4

64
5

62
8

18
2

11
38

35
5

48
9

66
4

17
8

48
3

43
0

41
7

43
5

23
7

12
54

11
46

13
03

17
21

25
4

0
0

12
7

16
2

47

0

50
0

10
00

15
00

20
00

20
16

20
17

20
18

20
19

20
20

Be
th

le
he

m

He
br

on

Je
ni

n

Je
ric

ho

Je
ru

sa
le

m

Na
bl

us

No
rt

h 
He

br
on

Qa
lq

ili
a

Ra
m

al
la

h 
& 

Al
Bi

re
h

Sa
lfi
t

So
ut

h 
He

br
on

Tu
ba

s

Tu
lk

ar
m

Ya
tta

51



Fi
gu

re
 1

9:
 D

is
tr

ib
ut

io
n 

of
 M

am
m

o 
e-

Re
gi

st
ry

 b
en

efi
ci

ar
ie

s 
by

 fa
ci

lit
y,

 W
es

t B
an

k,
 2

01
6-

20
20

 

14
05

87
7

70
7

35
6

96
7

73
6

18
59

77
4

17
8

12
1

19
24

12
64

0
0

20
1

43
2

14
51

10
53

73
0

64
2

0
0

41
6

12
05

14
61

85
0

0
0

26
1

23
6

54
6

29
7

12
4

19
5

26
5

13
1

13
0

3

96
8

0
70

40
6

23
0

30
5

49
7

10
09

27
0

61
3

25
8

19
8

12
4

37
3

41
7

35
1

76
5

74

16
9

0

50
0

10
00

15
00

20
00

20
16

20
17

20
18

20
19

20
20

Be
th

le
he

m

He
br

on

Je
ni

n

Je
ric

ho

Je
ru

sa
le

m

Na
bl

us

No
rth

He
br

on
Qa

lq
ili

a

Ra
m

al
la

h 
&

Al
 B

ire
h

Sa
lfi

t

So
ut

h
He

br
on

Tu
ba

s

Tu
lk

ar
m

10
05

14
7 12

4

52



Fi
gu

re
 2

0:
 C

as
el

oa
d 

pe
r m

on
th

 a
nd

 p
er

 y
ea

r i
n 

th
e 

M
am

m
o 

 
e-

Re
gi

st
ry

, W
es

t B
an

k,
 2

01
6-

20
20

0%
0%

0%
0.
4%

8.
9%

6.
4%

7.
6%

13
.5
%

10
.1
%

19
.6
%

21
.3
%

12
.1
%

4.
4%

3.
3%

6.
0%

9.
0%

9.
8%

4.
3%

8.
5%

9.
5%

7.
1%

14
.6
%

15
.4
%

8.
2%

4.
7%

6.
1%

9.
2%

10
.3
%

7.
2%

4.
0%

7.
4% 5.

0%
7.
1%

16
.6
%

12
.7
%

9.
6%

8.
8%

10
.9
%

10
.2
%

10
.4
%

4.
2%

4.
1%

8.
8%

5.
3%

9.
1%

13
.4
%

7.
5%

7.
3%

19
.3
%

13
.6
%

5.
6%

0.
9%

1.
7%

7.
6%

2.
5%

7.
2%

7.
9%

15
.2
%

12
.5
% 6.
0%

0%5%10
%

15
%

20
%

25
%

1
2

3
4

5
6

7
8

9
10

11
12

M
on
th

53



5.5  Coverage
Coverage of mammography services for the target age group for screening (40-65 years) was less 
than 2.8% between 2016 and 2019 (Table 16).

Table 16: Coverage of mammography services (%), West Bank, 2016-2020.

Year 40-65 eligible population Beneficiaries (40-65 years)

2016 248599 7427 (2.6%)

2017 245473 7720 (2.8%)

2018 258693 8259 (2.8%)

2019 268097 8145 (2.7%)

2020 298971  4650 (1.55%)

The persistent low coverage rate may be attributed to the limited capacity of the national breast 
cancer screening program. Although a national screening program was launched in 2009, crucial 
pillars such as an organized invitation system appear to be limited or missing. A structured invitation 
system to recruit the target population would improve coverage, distribute demand across facilities, 
create a clear referral system, and include detailed protocols.

The effectiveness of mammography screening in a population depends on the coverage of the target 
population and the quality of screening. Thus, greater resources and tactics need to be implemented 
at the national level to reach a large proportion of Palestinian women over the age of 40 who need 
regular screening with high-quality mammography and appropriate follow-up of abnormal results.

     Credit: Breast Cancer Unit - Beit Jala Government Hispoital - moh.ps54



5.6  Adherence to Screening Policy
We reviewed Mammo e-Registry data for 2018-2020 to assess adherence to the MoH breast cancer 
screening policy from 2018, when the current policy was introduced. The policy states that women 
between the ages of 40 and 49 should perform annual screening, and those from 50 to 65 years 
should perform screening once every two years. (16)

Figure 24 shows the percentage of women of both age groups, 40-49 and 50 and over, who reported 
having a previous mammography according to MoH screening policy.

Our analysis showed a slight improvement in adherence to MoH breast screening policy. The per-
centage of returning beneficiaries increased in 2019 and 2020 among women of both age groups, 
and the increase in women aged 50 and older was of particular note (Figure 21).

The factors, characteristics and behaviors that facilitated these women to return for a mammogra-
phy need to be investigated for better understanding. Also, a well-organized screening and recall 
invitation system would contribute to improving adherence. HCPs play a crucial role in encouraging 
women to return for screening through health education and promotion.

Figure 21: Mammography beneficiaries returning for mammography based on 
MoH policy by age group and year (%), West Bank, 2018-2020
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5.7  Timeliness of Report Reading as Registered on the Mammo 
e-Registry, 2016-2020 

Timeliness of mammography image reading is an important indicator that gives insight into the 
quality of care provided by the HCP. Timely reading and reporting of mammography results also 
helps to reduce anxiety for women with negative results, and speeds up diagnosis or treatment for 
those needing it. (9)

Mammo e-Registry data showed that the median time for mammogram result reading ranged be-
tween six and nine days from 2016-2020 (Table 17).

Table 17: Description of mammography report readings 
 by a GP, West Bank, 2016-2020

Year of Atten-
dance

Average Time Differ-
ence (Days)

Median Time Differ-
ence (Days)

Minimum Time 
(Days)

Maximum Time 
(Days)

2016 32.32 9 0 778

2017 13.59 6 0 659

2018 14.57 8 0 419

2019 11.97 7 0 595

2020 21.21 6 0 238

The timeliness of reading mammography reports has improved since 2016. In fact, the majority of 
mammography reports are read within an appropriate time window. (10) The average time taken by 
specialized personnel to read a digital mammography is minutes but there is still a time delay in 
some instances. In rare cases, mammography reports were reported on the Mammo e-Registry six 
months or more after the day of the mammography, particularly in the exceptional circumstances of 
2020 due to COVID-19 and lockdown measures (Figures 22 and 23).

Analysis of data at the facility level found considerable variations in the timeliness of Mammo report 
reading.  Al Bireh Mammo facility reported results on the Mammo e-Registry on the same day that 
the woman underwent the mammography. The Tulkarm Mammo facility experienced the longest 
delays.
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 Figure 22: Time categories of mammography report reading  
after the date of mammography, West Bank, 2016-2020 (40)
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Figure 23: Timeliness of mammography 
 readings in weeks, West Bank, 2016-2020
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The timeliness of Mammo readings is attributed to the limited number and competency of GPs as-
signed to run Mammo facilities and interpret results. Very few facilities have GPs dedicated to mam-
mography services such as in the Al Bireh Mammo facility, which explains the prompt timeliness 
of their report reading compared with other facilities. Most Mammo facilities share GPs who are 
assigned to more than one facility, such as the GP shared by the Tulkarm and Jenin Mammo facilities.

Although improvements in timeliness have been noted from 2016 onwards, the MoH needs to col-
laborate with stakeholders to tackle the root causes of delays, particularly the distribution of ade-
quate trained human resources and monitoring of the performance of these facilities on a regular 
basis.
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6. RECOMMENDATIONS

Despite the huge efforts made to improve overall mammography services and the quality of the 
Mammo e-Registry, further systematic interventions are still needed to improve performance.

It is recommended to initiate or continue the implementation of the following activities to overcome 
the gaps observed in the utilization of the Mammo e-Registry and data quality, as well as in mam-
mography screening services:

6.1.  Recommendations from the review of the Mammo e-Registry 
and related data that would improve Mammo e-Registry quality 
and performance
1. Strengthen collaboration between governmental and non-governmental sectors of mammog-

raphy service providers to:

• Use the same breast cancer screening protocol and guidelines.

• Increase referral for mammography services.

• Adopt the MoH Health Information System (HIS) used for the Mammo e-Registry.

• Train HCPs without MoH mammography facilities on e-Registry implementation and data 
quality.

• The creation of a national mammography database that produces national indicators of 
mammography services would allow for more accurate assessment of the quality of screen-
ing.

2. Link the Mammo e-Registry with other electronic health registries at the national level, includ-
ing:

• Diagnostic tests and treatment provision centers and facilities.

• Cause of Death Registry.

• National Cancer Registry.

3. Train relevant HCPs on Mammo e-Registry best practices, including data completeness and 
quality.

4. Support optimal use of the Mammo e-Registry in order to facilitate follow-up and improve the 
quality of mammography services and care, including:

• Features to support the follow-up of mammography services:

• Use of SMS messages to encourage women registered in the system to attend fol-
low-up visits.

• Enhance the follow-up features on the e-Registry to document the findings and results 
of suspected Mammo results on the e-Registry.

• Integrate breast cancer guidelines and protocol into the Mammo e-Registry to facilitate a 
clear referral pathway.

• Implement knowledge-based data entry support to help users prevent and detect serious 
errors by making these fields mandatory with validation alert rules.
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1. Initiate activities to enhance Mammo e-Registry performance and user compliance with e-Reg-
istry use, including:

• Conduct Mammo e-Registry performance reviews at regular intervals.

• Reward user compliance by providing recognition and awards that are meaningful to the 
professional community.

• Perform regular analysis of mammography data and generate regular reports, ensuring the 
opportunity to provide feedback.

6.2.  Recommendations to address findings on national 
mammography screening 
1. Implement health promotion, prevention programs, and activities to counter obesity and low 

physical activity (the most common modifiable risk factors for breast cancer).

2. Raise awareness of breast cancer early detection through:

• Targeted promotion of effective early detection programs, including breast self-exams, clin-
ical breast exams, and mammography.

• Addressing stigma and fear related to early detection and breast cancer.

3. Raise awareness to expand access to mammography facilities and compliance with attendance 
for mammography services based on policy by:

• Educating young married women on mammography screening when they use health facil-
ities for childbirth or other issues related to reproductive health.

• Targeting vulnerable women who are less likely to take up health services in breast cancer 
awareness campaigns/activities.

• Targeting husbands and family members in any breast cancer awareness campaigns/ activ-
ities to encourage women to enroll in screening campaigns.

• Support community action towards prevention and early detection.

4. Improve the reporting of Mammo results with well-established BI-RAD scoring practice; techni-
cal efforts need to be undertaken by the MoH technical unit on the following:

• Training for HCPs in mammography services and the BI-RAD classification, and in MoH poli-
cy/guidelines on BI-RAD scores of suspected cases.

• The reporting of Mammo results should be standardized and clear in all Mammo facilities in 
terms of the flow of reporting and time interval.

• Provide Mammo facilities with simple and clear instructions on MoH policy/guidelines for 
BI-RAD scores of suspected cases for dissemination to all involved in this process.

• Increase compliance by HCPs in Mammo e-Registry use as a sole source of reporting to en-
sure adequate and timely reporting.

• The MoH should halt aggregated paper-based reporting of Mammo services provided that 
the e-Registry is functioning effectively.
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6.3. Key recommendations based on discussion and interviews 
with the MoH Community Health Department and review 
of relevant documents that would improve the national 
mammography screening program

1. Efforts need to be directed towards supporting national capacity in holistic early diagnosis 
services, taking into account the availability of resources and healthcare system capacity.

• Improve early detection with the adoption of the mammography screening program. It is 
recommended to advocate for the adoption of the recent WHO early detection protocol on 
diagnosis rather than population-based screening.

• Improve the public education component in the current national screening program in line 
with WHO recommendations on appropriate widespread coverage of high-risk groups.

• Develop, formally endorse and put into operation a national screening protocol and guide-
lines that respond to the needs and capacity of healthcare institutions.

• Training for both MoH and non-MoH HCPs on protocol is crucial, in conjunction with fol-
low-up systems implemented within primary healthcare facilities to ensure the implemen-
tation of screening protocol.

• Increase the capacity of mammography centers in terms of:

o Availability of skilled GP doctors, radiologists and radiology technicians.

o The quantity and quality of mammography machines.

o Proper and timely maintenance for mammography machines and related infrastruc-
tures (computers, software, connectivity) to maintain them in working order.

• Explore appropriate suggestions to improve mammography image reading and interpreta-
tion, including:

o The adoption and incorporation of a double reading policy in screening programs for 
GPs with less experience or lower load.

o Hiring/outsourcing a specialized oncologist/ radiologist to perform double image 
reading or for suspected cases.

o Establish a supportive training environment and a special breast imaging curriculum 
for new GPs who have been assigned to Mammo services and facilities.

o Enable more coaching of physicians during training and in clinical practice, and en-
gage GPs identified as high performers, if available, as mentors for performance im-
provement.

2. Implement an electronic system to monitor the available human resources and equipment 
capacity per facility on a frequent basis:

• Collaborate with HCPs at the PHC level to monitor availability in HCPs.

• Collaborate with mammography technicians to report the functionality of ultrasound and 
mammography equipment on a regular basis.
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