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ABSTRACT 
Background: In Iraq, early detection and downstaging of breast cancer programs were launched to control breast cancer (BC) in 2000. 

In the program model, mammography is conducted for normal and symptomatic women. This study aims to assess the program’s model 

effectiveness in terms of mammography cancer detection rates and other screening determinates in the Iraqi Early Detection Program. 

Method: This is a retrospective study based on data from the Breast Disease Treatment Centre (BDTC) in Sulaimani, Iraq. From 

September 2016 to August 2021, 35,045 women visited the centre for BC screening and diagnosis of breast disorders. In BDTC, 16,186 

mammograms and 1,289 biopsies were conducted, and 404 women were diagnosed with BC. This study measured the percentage of 

women who visited BDTC for screening, the women’s ages at diagnosis, the cancer detection rate (BC per 1,000 women visiting), the 

mammography detection rate (BC per 1,000 mammograms) and the percentage of positive core biopsies. Results: The cancer detection 

rate (CDR) in 1,000 women was 11.53, the overall mammography detection rate was 24.96, and the highest rate was observed in 2018 

(42.2). The overall percentage of positive core biopsies was 31.34%. The highest percentage biopsy rate was in 2017 (43.84%). From 

2016 to 2021, the percentage of visits for screening increased gradually, rising from 9.5% to 28.6%. Conclusion: The early detection 

program in Iraq is considered effective in terms of high mammography cancer detection rates and the percentage of positive biopsies. 

Compared to the previous data, more women participated in the program for screening than for diagnosis.  

https://creativecommons.org/licenses/by-nc/4.0/ 
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1. Introduction 

Breast cancer (BC) is the most prevalent cancer among women 

worldwide and Iraqi women. In Iraq, BC has been diagnosed 

among younger women, presenting at an advanced stage with 

large tumour size. Clinical and histological differences of BC are 

related to the delay in diagnosis (only 10% of women were 

diagnosed with Stage I) and the early age at diagnosis among 

Iraqi women[1]. In developing countries, early detection 

programs, such as early diagnosis and screening, have not been 

widely introduced. However, due to the early detection program, 

the number of women in the early stages gradually increased. For 

instance, within two decades (1998–2011) in Malaysia, the 

diagnosis of Stage I BC has risen from 15.2% to 25.2%[2]. This 

rate is considered low compared to the most developed countries; 

over 50% of BC cases in developed countries are diagnosed at 

Stage I[3]. 

Breast self-examination, clinical breast examination, 

ultrasonography and mammography are the main tools of most 

screening programs[4,5]. In some countries, mammography 

screening has reduced 3 to 21 BC mortality in 10 years among 

10,000 women[6-8]. Mammography is used for detecting BC in the 

clinical setting and for screening, and it has an acceptable 

sensitivity rate for detecting BC[9].  

Most developed countries have launched organised screening 

programs over the long period of opportunistic screening 

programs[10]. Meanwhile, in developing countries such as Iraq, 

there is no distinct organised screening program; mammography 

has been used simultaneously in a model that includes the clinical 

settings, early diagnosis and opportunistic screening programs[11-

12]. In those countries, each screening program has a particular 

model and detection rate. The CDR could vary in a particular 

screening model by considering the BC burden and 

epidemiological distribution of the population, and screening 

programs could also differ in reducing mortality rates.[6,8] In Iraq, 

the CDR has not been found in the model of the BC detection 

program. 
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Screening models can determine the screening target population, 

screening tools and methods used for women participating in the 

screening. The ages of the women and the family history of BC 

are the leading indicators for identifying the target population. 

For instance, in developed countries, almost all women over 50 

years of age are targeted and recommended for organised 

mammography screening. Women are invited to participate in the 

organised mammography screening through telephone, messages 

and emails[13]. In Iraq, early detection and downstaging of BC 

programs were launched in 2000 to control BC[5]. According to 

the program model, normal women over 40 should participate in 

opportunistic mammography screening. Women with a history of 

BC or symptoms of BC are also recommended for earlier 

mammography screening. Early diagnosis programs that include 

diagnostic mammography for symptomatic women are a part of 

the Iraqi program model. Delays of symptomatic patients 

presenting symptoms for diagnostic mammography may also 

correlate with the advanced-stage diagnosis of BC[14]. This study 

aims to assess the Iraqi model of BC early detection and 

downstaging programs by measuring mammography detection 

rates and other screening determinants. 

2. Methodology 

2.1 Study population and data collection 

This is a retrospective study using a cross-sectional design. The 

study utilises data from the Breast Disease Treatment Centre 

(BDTC) in Sulaimani, Iraq. BDTC was launched in Sulaimani for 

screening and early diagnosis in 2007 based on the BC program's 

early Iraqi detection and downstaging. According to the program, 

all health facilities or the general population have sensitised 

women at risk for breast cancer to visit the BDTC. Until June 

2021, there were 53,510 visits, and 35,045 women were screened 

or examined for early diagnosis of BC.  

According to the detection program model in the BDTC, every 

eligible woman at risk for breast cancer who visited the centre for 

screening or early diagnosis was registered in an Excel sheet for 

a follow-up mammography or screening mammography. Data 

such as name, age, file code, mobile number and place of 

residence were recorded for each woman in the Excel sheet. Other 

information, such as the reason for the visit, the total number of 

mammograms, sonographies, total final needle aspiration (FNA) 

and core biopsies, was recorded each day in the BDTC. Every 

woman who visited the centre (DBTC) and was eligible for 

screening was included in this analysis. In total, 102 registered 

males and one cancerous male were excluded from this analysis. 

2.2 Iraqi early detection model for Screening and early diagnosis 

According to the model that has been performed in the 

BDTC, annual mammography screenings are being conducted 

for asymptomatic women ages 40 and above, women ages 35–40 

with a family history of BC or nullipara and women with breast 

disorder, and they are also encouraged to have a follow-up 

mammography every six months. Normal and symptomatic 

women are assigned to a screening tool, such as clinical breast 

examination (CBE), sonography and mammography. Women 

whose symptoms are clinically confirmed and have abnormalities 

appearing in their sonography results undergo further tests by 

mammography, and the results are confirmed through a core 

biopsy and FNA. The confirmed cases are referred for surgery, 

oncology treatment and follow-up in the defined oncology 

hospital (Hiwa) in Sulaimani. 

In this study, the effectiveness of the early detection program in 

Sulaimani/Iraq was assessed using different indicators, such as 

the frequency and percentage of women participating in 

screening, the percentage of women self-directed to participate in 

the screening, women’s age at diagnosis and measuring the CDR 

(BC per 1,000 visiting women), mammography detection rate 

(BC per 1,000 mammographies) and percentage of positive core 

biopsies (BC per 100 biopsies). 

2.3 Work of Iraqi early detection model for screening and early 

diagnosis during 2016–2021 

Of 52,510 visits from September 2016 to August 2021, 35,045 

were eligible for either the first screening round (13,789) or the 

second screening round and follow-up (21,256). In total, 16,186 

mammograms, 10,988 ultrasounds, and 1,289 biopsies were 

conducted in the DBTC. The most mammograms were conducted 

in 2017 (3,806) and 2019 (4,377). Overall, 404 women were 

diagnosed with BC. (Table 1).

Table 1: Frequency of screening participants and BC detection rates from 2016 to 2021. 

Parameters  Last 4 months 

2016 

2017 2018 2019 2020 first 6 months 

2021 

Total  

Overall visits (n) 4,626 11,823 12,548 13,071 5,244 5,198 52,510 

First visit (n) 2,648 6,789 7,490 7,816 2,857 1,428 29,028 

Eligible women on the first visit 1,490 2,993 3,345 3,578 1,750 633 13,789 

Follow-up visit (n) 1,978 4,986 5,058 5,255 2,387 1,592 21,256 

Overall screened women in the first 

and follow-up visits  

3,468 7,979 8,403 8,833 4,137 2,225 35,045 

Cancer (n) 30 121 135 94 53 13 404 

Detection rate: BC per 1,000 visits  8.65 15.16 16.07 10.64 12.8 5.84 11.53 

U/S (n) 2,252 4,526 1,107 1,829 784 490 10,988 

Mammography (n) 1,435 3,806 3,199 4,377 2,385 983 16,185 

Mammography detection rate ( BC 

per 1,000 mammograms) 

20.90 31.79 42.20 21.48 22.22 13.24 24.96 

Final needle aspiration (n) 9 62 66 71 36 10 254 

Core biopsy (n) 123 215 297 235 120 45 1,035 
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Overall biopsy  132 277 363 306 156 55 1,289 

% of BC per biopsy  22.73 43.68 37.19 30.72 33.97 23.64 31.34 

3. Results and discussion 

This study assesses the model used in the early detection program 

in Sulaimani, Iraq. This study uses data from the BDTC from 

September 2016 to August 2021, which included 35,045 visits 

(the number of first visits was 13,789, and the number of 

subsequent visits was 21,256). In this model, mammography 

screening has been utilised for normal women ages 40 and above, 

women with a family history of BC or nullipara and symptomatic 

women after clinical breast examinations[12]. This study found 

that despite the low percentage of women who visited a centre for 

screening purposes, the rate has increased gradually from (9.5%) 

to (28.6%) during 2016–2021 (Table 2). This figure is quite in 

contrast with the Canadian screening model, where during 2007–

2012, only 7.35% of mammograms were conducted for diagnosis 

rather than screenin  [15]. In contrast to Iraq, women in developed 

countries such as Canada have mostly visited health facilities for 

routine screening before presenting with any breast disorder. 

Table 2: Reasons for visiting a screening centre, from September 2016 to August 2021. 

Years  Family 

history 

For Early Diagnosis For Screening Total  

  Pain 

 

Feeling lamp Discharge Other 

Last 4 months 2016 260 1,786 (61.2) 573 (19.6) 97 (3.3) 186 (6.5) 278 (9.5) 2,920 

2017 1,128 4,470 (60.9) 1,465 (19.9) 254 (3.5) 316 (4.3) 84 4 (11.5) 7,349 

2018 692 5,155 (61.3) 1,458 (17.3) 293(3.5) 446 (5.3) 1,057 (12.6) 8,409 

2019 992 4,944 (57.6) 1,601 (18.6) 327 (3.8) 486 (5.7) 1231 (14.3) 8,589 

2020 332 1,752 (48.5) 624 (17.2) 126 (3.5) 182 (5.0) 929 (25.7) 3,613 

first 6 months 2021 216 824 (46.1) 310 (17.6) 42 (3.4) 99 (5.5) 511 (28.6) 1,786 

 

In a current study, the CDR per 1,000 screened women was 11.53, 

with the highest rates in 2018 (16.07) and 2017 (15.16) (Table 1). 

CDR in this study was increased compared with the previous rate 

in the same setting from 2007–2016, which was 8.2 per 1,000 

screened women[12]. The overall mammography detection rate 

was 24.96 per 1,000 mammograms, and the rate was high in 2018 

(42.2) and 2017 (31.79) (Table 1). The high CDR in this model 

mainly correlates with the high number of symptomatic 

participants instead of screened participants. Less than one-

quarter of mammograms were performed for the screening. In 

this model, among 35,045 screenings, 21,256 screenings were 

done as a follow-up. The high number of women who presented 

with symptoms may be related to a high recall rate and the 

frequency of mammograms being performed for suspected cases 

before organised mammography in the second-round screening, 

given that high recall rates are significantly associated with high 

CDR[16].  

The high use of ultrasonography may also affect the high 

mammography detection rate because ultrasound was performed 

for nearly two-thirds of screened mammograms in this model. 

However, a study shows no significant difference in CDR in the 

use of ultrasound[4]. In contrast, another study found that 

symptomatic women presented with a lump will require an 

ultrasound, and using ultrasound with diagnostic mammography 

increased the CDR[17]. In this study, almost 18% of women were 

presented with a lump (Table 2). They have also been 

recommended for follow-ups every six months for clinical breast 

examination with or without an ultrasound examination. The high 

utilisation of mammography may be related to younger 

participants, dense breasts and family history of BC[4]. In another 

screening model in the US, due to dense breasts, ultrasonography 

has been used for nearly half of the mammography-screened 

women[18].  

Another reason for the high CDR in this model may be related to 

digital breast tomosynthesis;[9,19] in the BDTC, both digital 

mammography and digital breast tomosynthesis were used for 

screening, but the frequency of using each tool was not available. 

A study has shown that digital breast tomosynthesis has increased 

mammography CDR from 2.5 to 3.5 and biopsy rates from 31.2% 

to 40%[20]. In this model, 1,289 biopsies were performed overall, 

which was quite low compared to the number of mammograms 

(16,185).  

The percentage of positive biopsies was 31.34%, but the 

percentage was higher in 2017 (43.84%) and 2018 (37.19%). This 

rate has been considered high compared to digital mammography 

biopsies in the US (24% of biopsies were malignant) and 

ultrasound-guided core biopsies in Korea (23.85)[21,22]. Using 

ultrasound accompanied by mammography may have affected the 

positive results of the biopsies in the current study. Using 

ultrasound with mammography decreased the false positive 

biopsy rate and increased the positive protective value of biopsies 

recommended[4].  

Table 4 shows the CDR per mammography in selected countries' 

different screening models and early detection programs. Current 

results show that the CDR per mammography in the most 

developed countries is nearly 4.5 to 5.9/1,000 mammograms, and 

women over 45 or 50 were recommended to have an organised 

mammogram. The CDR in developing countries such as Thailand 

and Iraq were 10.3 and 24.96/1,000 mammograms, respectively. 

The screening model is opportunistic mammography screening 

for women over 30 in Thailand, and Iraq has a specific early 

detection model for women in any age group.  
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The current study shows that in 2016 and 2017, most women 

visited a screening centre through referrals (20.6% and 18.9%, 

respectively (Table 3). Women unaware of the screening program 

mostly use the effective referral process[23]. From another 

perspective, a high referral rate indicates a low awareness among 

women about the screening program. Referral rates in this study 

were quite high compared to developed countries, such as the 

Netherlands, from 1998 to 2008, where the referral rate was only 

1.25%[24]. In addition, the low percentage of women participating 

for screening purposes rather than diagnosis indicate that women 

are less aware of screening methods; however, the rate has 

increased compared with the previous study in the same 

setting[12]. The low rate of utilising mammograms for screening 

was being considered among those countries that recently 

launched a screening program. For instance, in Estonia, only 16% 

of BC women used mammography for screening; others have 

used mammograms for diagnosis[11]. 

Table 3: Per cent methods of visiting and mean age at diagnosis with breast cancer and screened women. 

Years  Referring 

N (%) 

Direct visiting 

N (%) 

Mean of Age at 

visiting time N 

(%) 

Mean of age at 

diagnosis 

Total 

Last 4 months 2016 559 (20.6) 2,154 (79.4) 48.19 48.5 2,713 

2017 1,145 (18.9) 4,913 (81.1) 48.38 48.03 6,058 

2018 798 (10.7) 6,610 (89.2) 47.93 49.69 7,408 

2019 998 (12.7) 6,858 (87.3) 52.68 50.79 7,856 

2020 354 (12.8) 2,396 (87.2) 48.51 51.01 2,750 

first 6 months 2021 172 (12.2) 1,234 (87.8) 48.05 54.23 1,406 

Total  4,026 (14.3) 24,165 (85.7) 48.9567 49.58 28,191 

 

Table 4: Mammography detection rate in different screening models. 

Countries  Early detection program model Mammography detection rate 

Netherlands (1998–

2008)[24]. 

Women ages 50–75, biennial screening mammography 5.1 /1000 Mam* 

20%–30% of BC was interval cancers 

Spain (1995– 2012)[3] Women ages 50–69, invited by personal letter to 

participate in biennial screening mammography 

3.5–4.9 per 1000 Mam* 

Interval cancer: 0.1–0.21 

Canada (2007–

2012)[15] 

Women ages 50–69, organised mammography 

screening, biennially screening mammography 

5.1, 5.1 and 5.9 BC per 1,000 Mam of SFM, CR 

and DR, respectively. 

Italy (2011–2012) [27] Women ages 45–74, biennially screening 

mammography 

screen-film: 5.9/1,000, DM: 5.2/1,000 

Czech Republic 

(2002–2008)[10] 

Women ages 45–69, organised mammography 

screening, biannually mammography screening 

4.5/1,000 screening women in ages 45–69 

5/1,000 screened women in ages 50–69 

Recall rate: 2.7% and 2.5% 

Use both screen-film and DM 

Thailand (2001–

2010)[28] 

Opportunistic mammography screening, women ages 

30–80, average time between mammography (1.8 

years) 

10.3 per 1,000 persons 

Overall interval cancer was 0.91 per 1,000 

women 

Current study Annual mammography screenings for normal women 

ages ≥40, women ages 35–40 with a family history of 

BC or nullipara and symptomatic women are 

contributed to early diagnosis and follow-up 

24.96/1,000 mam 

Both mammography and digital breast 

tomosynthesis 

DM: Digital Mammography; Mam: Mammography; CR: computed radiography; DR: digital direct radiography  

In this study, the mean age at diagnosis was 49.58 years, and this 

mean gradually increased from 48.5 in 2016 to 54.24 in 2021 

(Table 3). This study's mean age at diagnosis was similar to other 

studies in Iraq and 12 years earlier than in the UK.[1,12] BC 

diagnosis at younger ages in Iraq and other developing countries 

is the leading cause of women presenting with symptoms when 

they visit a screening centre. In the current study, the mean age 

for visiting the centre was almost the same as at diagnosis (48 

years). In contrast, according to the screening model, women 

aged more than 40s and symptomatic women of any age were 

recommended to visit the centre for mammography screening. 

Similarly, in the Czech Republic, of BC screenings from 2002 to 

2008, more than half the visiting women had a higher median age 

(56 years)[10]. Women diagnosed with BC at an early age have led 

to the necessity of early diagnosis and downstaging of BC in 

developing countries, including Iraq. Even in the US, among 145 

women under 40 with cancer, only 9.1% were diagnosed through 

routine screening; the rest were diagnosed through symptoms[25].  

Clinical downstaging of BC in developing countries such as 

Brazil and Iraq was considered more effective in saving women’s 

lives than mammographic screenings alone[26]. The clinical 

downstaging of BC with its model in Iraq could be regarded as 

effective in terms of a high CDR and percentage of positive 
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biopsies. This model could be recommended for other developing 

countries where women are diagnosed with BC at an early age.  

This study has many limitations in assessing the early detection 

program in Iraq. The study could not learn the proportion of 

women diagnosed at each BC stage and the extent of delays of 

women presenting symptoms in clinics or screening centres. The 

CDR could not be distinguished between screening women, 

women at risk for breast cancer and symptomatic women. In 

addition, the CDR could not be determined in each screening 

round, and the screening interval could not be measured.  

Conclusions 

This study shows that the Iraqi model for early diagnosis and 

downstaging BC has been substantially effective in BC 

management regarding CDR, mammography detection rates, 

increased participation rates for screening purposes and positive 

biopsy rates. Women’s awareness or self-referral was lower than 

in the developed world but gradually increased. A younger age at 

diagnosis may lead to more women presenting with breast 

disorders in early detection programs. 
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