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Abstract 

This critical review of the literature assembles and compares available data on breast cancer clinical stage, time intervals to care, and access barriers in different countries. It provides evidence that while more than 70% of breast cancer patients in most high-income countries are diagnosed in stages Ⅰ and Ⅱ, only 20%-50% patients in the majority of low- and middle-income countries are diagnosed in these earlier stages. Most studies in the developed world show an association between an advanced clinical stage of breast cancer and delays greater than three months between symptom discovery and treatment start. The evidence assembled in this review shows that the median of this interval is 30-48 d in high-income countries but 3-8 mo in low- and middle-income countries. The longest delays occur between the first medical consultation and the beginning of treatment, known as the provider interval. The little available evidence suggests that access barriers and quality deficiencies in cancer care are determinants of provider delay in low- and middle-income countries. Research on specific access barriers and deficiencies in quality of care for the early diagnosis and treatment of breast cancer is practically non-existent in these countries, where it is the most needed for the design of cost-effective public policies that strengthen health systems to tackle this expensive and deadly disease. 
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Core tip: This review assembles the available data on breast cancer clinical stage for 10 high-income and 13 low-income countries and the time intervals from symptom discovery to cancer diagnosis and treatment for 33 countries. Most breast cancer patients in low-income countries suffer very long delays and are diagnosed in advanced stages. The scant available evidence for low and middle-income countries suggests that access barriers and quality deficiencies in cancer care are determinants of these delays.
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INTRODUCTION
The World Bank classifies countries according to their gross national income as low income, lower-middle income, higher-middle income and high income. Low- and middle-income countries (LMICs) are also sometimes referred to as “developing” economies, while high-income countries (HICs) are referred to as “developed”[1]. The term does not imply either that all developing countries are actually in the process of developing or that those in the developed group have necessarily reached some final stage of development[1]. For global health care, this classification provides a useful framework to assess how the countries’ available resources should be allocated to address the most relevant health issues[2]. 

Breast cancer is the most frequent cancer in women worldwide, with 1.67 million new cases diagnosed in 2012[3]. It is also the leading cause of cancer death among women, with approximately 500000 annual deaths[3]. The highest incidence rates occur in the most developed regions of the world, with 74.1 new cases per 100000 women in comparison to the 31.3 new cases per 100000 observed in less-developed regions[3]. Nevertheless, the mortality rates are actually higher in developing countries. Table 1 presents the countries with the highest breast cancer incidence rates (above 80 per 100000 women) and those with the highest mortality rates (above 20 per 100000 women) in 2012. As shown, the majority of countries with the top incidence rates are high-income countries (HICs), while the majority of those with the highest mortality rates are low- and middle-income countries (LMICs).

Cancer survival data are extremely scarce for developing countries, but the few data available are in line with the observed incidence/mortality differences. The 5-year survival rates for breast cancer are much worse for low- and low-middle income countries such as Gambia (12%), Algeria (38.8%), India (52%) and Brazil (58.4%) in comparison to HICs such as the United States of America (83.9%), Sweden (82.0%), Japan (81.6%) and Australia (80.7%)[4,5]. 

The higher breast cancer mortality rates in LMICs are thought to be due to diagnosis in advanced stages and access barriers to medical care[6]. The limited data available for developing countries have made it difficult to determine how many more cases of advanced breast cancer are actually diagnosed in LMICs than in HICs. Even more rare are data from LMICs on time to care and access barriers. The purpose of this review was to assemble and compare the available data on the clinical stage, time intervals and access barriers across different countries to identify the main challenges in the early treatment of breast cancer in developing countries. 

A critical review of the literature was conducted of quantitative studies published in English, Spanish, or Portuguese in the last 15 years that reported breast cancer clinical stage, time intervals and/or access and quality barriers associated with delayed cancer care. The PubMed and SciELO electronic databases were searched for “breast cancer” combined with each of the following terms: “clinical stages”, “survival”, “delay”, “time intervals”, “help seeking behavior”, “access”, “barriers”; plus one of the subsequent terms: “developing countries”, “limited resource”, “low income” or “middle income”. For data on clinical stage, Google searches were also performed, using the terms “breast cancer” and “clinical stages”. Additionally, references from relevant studies were used to trace other studies. The search was updated to December 2013. All articles relevant to clinical stage, time intervals and access and quality barriers were included, as they are scarce, particularly those performed in developing countries, which were the most relevant to this analysis.

This review presents information on clinical stage, which was collected from 20 studies or registries providing data for 10 HICs and 13 LMICs. Evidence on the time intervals to care is summarized for 33 studies that gathered data for 10 HICs and 23 LMICs. Finally, the data from 26 studies on access barriers to care are presented, of which only three studies took place in LMICs.

ADVANCED CLINICAL STAGE OF BREAST CANCER IN LMICs

The clinical stage at breast cancer diagnosis remains one of the most important prognostic factors of survival[7]. The most accepted classification is the TNM staging system developed by the American Joint Committee on Cancer (AJCC)[8]. The estimated 3-year survival rates for high-income countries such as Canada, Sweden, Norway, Denmark and the United Kingdom are between 99.3 and 100.0% for patients diagnosed in stage Ⅰ, 91.5% to 96.4% for stage Ⅱ, between 69.0% and 83.0% for stage Ⅲ, and 27.4% to 41.8% for distantly spread disease (stage Ⅳ)[9]. Another staging classification that is sometimes used is that proposed by the United States National Cancer Institute of Surveillance, Epidemiology, and End Results (SEER) Program. This system considers three stages: (1) localized, for tumors confined to the breast with no extension to the lymph nodes (equivalent to TNM stages Ⅰ and ⅡA); (2) regional, when breast cancer has disseminated to the regional lymph nodes (equivalent to stages ⅡB, ⅢA, ⅢB and ⅢC); and (3) distant, when cancer has spread to distant organs (TNM stage Ⅳ)[10]. The reported 5-year survival rates for 317340 patients who were diagnosed between 2003 and 2009 in the United States SEER regions were 98.6% for localized stage cancer patients, 84.4% for regional stage patients and 24.3% for distant stage patients[10].

Table 2 summarizes the clinical stage data reported for different countries. As shown, while the majority of breast cancers are diagnosed in localized stages in HICs, most are detected in regionally spread stages in LMICs. In HICs, more than 70% of breast cancer patients are diagnosed in stages Ⅰ and Ⅱ; Sweden and Norway have proportions above 90%. In contrast, in LMICs, only between 20 and 60% of patients are diagnosed in these earlier stages, while between 30 and 80% are diagnosed in stages Ⅲ and Ⅳ. The exceptions in the table are Porto Alegre in Brazil and white women in South Africa, who behave similar to women in developed countries, with 70% and 68% of breast cancer cases detected in stages Ⅰ and Ⅱ, respectively. The data presented for the different regions or subpopulations in Brazil, South Africa and India reveal tremendous disparities within each of these countries. Similar differences have been reported in the United States, the United Kingdom and other developed countries and have been shown to be a result of socioeconomic disparities, as will be discussed in detail later on. These inequities are revealed in this table only for these particular cases because the data available for developing countries come from country-regions or even hospitals, while the data for most HICs were gathered through national registries and thus constitute a single measure for the entire population. 

The question remains as to why cancer patients are diagnosed in such advanced stages in developing countries. Research on this matter is scarce. Most study findings in the developed world show an association of advanced clinical stage of breast cancer with delays greater than three months between symptom discovery and treatment start (total delay)[11-13]. Additionally, delays greater than three months are associated with reduced survival[12,13]. A reasonable explanation of the relationship between delay and survival is that delay influences disease progression, which in turn affects survival. This hypothesis is supported by studies in which the association between delay and survival disappears once clinical stage is controlled for[12,14].

TIME INTERVALS FOR BREAST CANCER CARE

Traditionally, breast cancer total delay has been defined as more than three months between symptom discovery and the beginning of cancer treatment and has been classified in two types: patient delay and provider delay[15-18]. Patient delay refers to the lengthening of the interval between the discovery of symptoms and the first medical consultation, and the most accepted threshold to establish it is three months. Provider delay is that which takes place between the first medical consultation and the beginning of definitive treatment, and the threshold used to define it is highly variable between studies. Table 3 summarizes the data for the total, patient and provider intervals reported in different countries. The median lengths of the intervals are reported when available and, in the absence of medians, some mean intervals and/or percentages of delays greater than three months are reported. 

Diverse classifications and names of the provider interval have been used. The most commonly used are the diagnosis and treatment interval classifications. The diagnosis interval is that from the first medical consultation to the confirmation of a cancer diagnosis. The treatment interval is the time between diagnosis and the beginning of oncologic treatment. Two other classifications have also been used: (1) the doctor (from first consultation with the primary physician to the first investigation of cancer) and system (from the first investigation to the beginning of cancer treatment) intervals; and (2) the referral (from the first medical consultation with the primary physician to the patient’s referral to the specialist) and specialist care (from the patient’s referral to the beginning of cancer treatment) intervals[19]. These two last classifications (doctor/system, and referral/specialist) are rarely used, although the names are commonly used interchangeably in reference to the provider interval. They have been properly used only in health systems with well-organized primary and secondary care services, such as those of the United Kingdom and Denmark. They would be extremely difficult to measure in the context of fragmented health services or a lack of registries and electronic medical records, as is the case for the majority of developing countries. For the sake of clarity, despite the delay nomenclature used in each study, the terms presented in Table 3 are those that correspond to the definition that was used. When this was not possible, only the definition is shown and not the term used by the researchers.

To further complicate things, a wide range of methods has been used to measure time points and intervals, with the majority of existing studies lacking methodological rigor[20,21]. As a result, research findings are not easily comparable between studies and countries. Nevertheless, to obtain a rough idea of the differences in intervals of care between developing and developed countries, data from all the retrieved studies were included.  

Among HICs, the median total intervals range between 30 and 48 d, and more than 60% of patients begin treatment less than 3 mo after symptom discovery (Table 3). In comparison, the median total intervals for LMICs are between 5.5 mo (Malaysia) and 8 mo (Brazil), and for countries with available data (Brazil, Libya, Mexico and Malaysia), it is striking that fewer than 30% of patients start treatment in less than three months after abnormal screening or symptom discovery[22-27]. 
The median patient interval is between 7 and 16 d for HICs and between 10 d and 3 mo for LMICs. The lengthiest median patient intervals have been reported for Iran (3 mo), Egypt (2.7 mo) and Malaysia (2 mo)[26,28,29]. Among countries that report mean instead of median intervals, including Eastern European countries, India and Ethiopia, the average patient interval is between 24 d (Hungary) and 1.5 mo (India) for all except Ethiopia, which reports a striking 18-mo patient interval mean. 

Finally, available provider intervals or subintervals are also presented in Table 3. It is hard to compare these because of the diverse definitions used. The full provider interval is only reported for one HIC, Germany, with a median duration of 15 d. In contrast, the median provider intervals in LMICs, which are available only for Brazil, Colombia, Mexico and Turkey, range between 2.6 mo and 6.5 mo. The median diagnosis intervals for the HICs of France and the United States are 7 and 32 d, respectively, while that for the LMIC Brazil is 6.5 mo[24,30,31]. Notably, the median patient interval in LMICs is between 1.4 and 12.9 times longer than that observed in HICs, and the diagnosis interval is between 3.8 and 27.9 times longer. The patient interval prolongation is primarily influenced by the patients’ help-seeking behavior, which varies according to different socioeconomic and cultural factors. In turn, the delayed provider intervals most likely reflect access barriers and quality deficiencies in cancer care in the LMIC health systems, as has been observed in some of the few available studies[32-36].
ACCESS BARRIERS AND QUALITY OF CARE DEFICIENCIES ASSOCIATED WITH DELAYED BREAST CANCER TREATMENT 

Access to health care is a multidimensional concept that has been defined as the “degree of fit” between a patient’s socioeconomic characteristics, the health system, and health services organization[37], and it includes both financial and non-financial dimensions[38-41]. Five different components of access have been described: affordability, acceptability, accessibility, accommodation, and availability[37]. Availability refers to the adequacy of the supply of health providers, facilities and services in relation to the patients’ health needs. Accessibility is the relationship between the geographical location of services and that of patients (e.g., transportation resources, travel time, distance and cost). Accommodation is the relationship between the manner in which the supply resources are organized to accept patients (e.g., operation hours, appointment systems, telephone services), the patients’ ability to accommodate these factors, and the patients’ perceptions of their appropriateness. Affordability is the relationship between the prices of services and the patients’ ability to pay and/or existing health insurance. Finally, acceptability refers to the patients’ beliefs, perceptions and attitudes in regard to the characteristics of health personnel and facilities (e.g., doctor’s gender or ethnicity, clinic type), as well as the health personnel’s attitudes about the acceptable personal characteristics of the patients. 

Table 4 summarizes different factors related to access or quality of care deficiencies that have been associated with breast cancer provider delay. As shown, there is little research on this matter, and the vast majority of studies have taken place in developed countries. Furthermore, the predominating focus has been to quantify associations between the patients’ socio-demographic characteristics and delays, without exploration of specific access and quality of care issues that could explain these relationships. 

Socioeconomic status (SES) has long been linked to morbidity, mortality, illness behavior, health services utilization and access to care[42-44]. SES differences in health are embedded in the larger problem of health disparities associated with social disadvantage[44]. As SES decreases, breast cancer clinical stage has been shown to increase and 5-year survival rates to decline[45,46]. These associations have been confirmed for several measures of SES, including income, education and occupation. SES has a direct impact on the access dimension of affordability[37]. Therefore, a plausible explanation for the disparities of breast cancer clinical stage and survival is that people with low SES suffer longer provider delays than people with high SES, as documented[47,48], most likely because they face access barriers to health care that remain to be identified and are most likely specific to each health system. 

The relationship between ethnicity and provider delay may also be mediated by lower socioeconomic status and reduced access to medical care. Black people in the United States have poorer breast cancer survival rates than whites (79.1% vs 91.7%), and these gaps persist within clinical stages[10]. These ethnic disparities in breast clinical stage have been shown to dissolve when controlling for socioeconomic position[49,50]. Additionally, the relationship between ethnicity and provider delay has been shown to disappear when poverty and insurance status are controlled for[51]. Moreover, a study that examined the influence of ethnicity, socioeconomic position and gender on an individual’s perception of the need for and urgency or seeking health care found that Black respondents and respondents from lower socio-economic groups were at least as likely to report immediate health care seeking as White respondents and those from higher socio-economic groups[52]. These findings suggest that the ethnicity differences observed in provider delay are very likely due to socioeconomic disparities that influence access to care.

Access to health insurance is also related to socioeconomic position and has long been known to be one of the most relevant enabling factors for health care utilization[39,53]. Therefore, it is not surprising that lack of health insurance is related to provider delay for breast cancer care[54]. This might be particularly important in countries with fragmented systems, where the uninsured population has access to only certain types of health services (availability and accommodation) and/or has to pay out-of-pocket for each consultation, medical study and treatment (affordability).
The relationship between age and delay is very interesting. Older age has been found to be associated with patient delay in several studies[11,17], while younger age has been linked with provider delay[47,55-58]. Several mechanisms have been proposed to explain the association between older age and patient delay. Studies conducted in developed countries have suggested that older women may attribute early breast cancer symptoms to other comorbid conditions or to normal aging[11,16]. Likewise, older women may be more fatalistic, thinking they have lived long enough[16]. Study findings have also confirmed that delay in these older patients could be a consequence of negative attitudes toward seeing their general practitioner and fears about the consequences of the diagnosis and treatment of cancer[59]. The relationship between older age and provider delay has been less studied, and the plausible mechanisms of this relationship have not been explained[54]. Nevertheless, some of the mechanisms discussed for patient delay might also occur after the first medical consultation has taken place, when the patient might decide to postpone studies and/or the beginning of treatment. Another possible mechanism includes the tendency for older people to be affected simultaneously by other chronic conditions in addition to cancer, such as hypertension or diabetes. In these cases, the physician might postpone cancer treatment until the other comorbidities are stable. Yet another mechanism that is particularly relevant for developing countries is that older women may face more access barriers to health care because of unemployment and its consequences on the lack of health insurance and socioeconomic problems.

The relationship between young patient age and provider delay is most likely a consequence of medical errors. The majority of studies that have found a significant association between young age and delay have failed to explore the mechanisms behind this relationship[47,60]. Some studies, however, have suggested that young age increases the difficulty of a medical diagnosis[58]. The sensitivity of mammography has been found to be significantly lower in young women than older women (68 vs 91 percent), and tumors have been found to be more ill-defined for palpation because of background mammary density or a diffuse growth pattern[61]. Additionally, the suspicion of a cancer diagnosis may be less common among young patients than their older counterparts[55]. The presentation of breast cancer is highly unlikely in women younger than 40 years, with an estimated risk for a 30-year-old woman of 0.44 to develop a breast cancer in the next 10 years in comparison with a risk of 3.84 for a 70-year-old woman[10]. To further complicate things, breast benign conditions such as fibroadenoma and cysts are very common in young women[62,63]. 

Travel time to the hospital, distance from the patient’s home to the hospital, long waiting times for medical appointments and the consultation of 3 or more different health services before arriving at a cancer hospital reflect different dimensions of access to care: accommodation, availability and affordability[37]. The study of these types of specific access barriers is scarce and much needed in developing countries where delays for cancer treatment and other life-threatening conditions are very common. For each country’s health system, and even each health service within countries and country regions, specific access barriers need to be identified in order to address them and improve time to care. 

Finally, the associations found between provider delay and type of first health service contacted, the medical specialty of the first provider that was consulted and medical errors all reflect differences in the quality of care that patients receive. Medical errors in relation to provider delay have been studied in terms of the primary care physician’s failure to suspect cancer at the initial consultation[33,35], false-negative interpretations of mammography[31,48,64,65] and false-negative biopsy interpretations[48,64]. The relationships reported between the specialty of the first doctor consulted and provider delay as well as that of the primary care physician’s failure to suspect cancer highlight the relevance of the role of the first medical professional consulted. This is very pertinent for developing countries, where highly specialized human resources are scarce and the first contact for the majority of the population is a general physician, that is, a recently graduated medical doctor (NOT a specialist in General Medicine). The majority of these doctors have never seen breast cancer and are typically not familiar with breast cancer screening and diagnostic guidelines. 
IMPLICATIONS FOR PUBLIC POLICY IN LMICs

As the limited available data for LMICs presented here show, breast cancer is being treated in very advanced stages after long intervals of time. This is most likely because patients in these countries face significant access barriers to quality health care. The situation may be even worse for countries in which there are no data available. As Indraneel Mittra well points out in his interesting discussion about the global applicability of cancer screening recommendations, “the real unresolved problem of cancer control in developing countries is how to make accessible to the population at large the minimum level of cancer care that will reduce mortality and suffering[66]”. A common proposed solution is to enhance early detection through mammography screening. However, as I will argue, this is most likely not the right path to follow for LMICs.

Organized population-based mammography programs have been adopted as the gold standard of early detection in the majority of HICs. Many LMICs are trying to follow this example, even if they lack the infrastructure and human and financial resources to implement programs of this magnitude. Therefore, they are typically ending up with opportunistic screening mammography programs that are not only inequitable[67], more expensive and less effective than organized screening[68,69] but also make it harder to assure test quality and access to adequate diagnosis and treatment[70]. 

In recent years, the benefit of screening mammography has been seriously questioned[71-74]. There is evidence from several HICs that most of the reductions in breast cancer mortality that have occurred since the national mammographic screening programs began are not attributable to mammographic screening but to improved adjuvant therapy[75-81]. A recent Cochrane Systematic Review showed no effect of screening on either cancer mortality after 10 years or on all-cause mortality after 13 years[74]. Additionally, over-diagnosis and consequent over-treatment have been reported to occur in approximately 30% of screen-detected breast cancers[82,83]. 

If the benefit of screening mammography is questionable in HICs, it should be more so in LMICs. The World Health Organization has suggested that for a mammography screening program to be effective in the reduction of mortality, it needs to cover at least 70% of the population at risk[84], which is a very difficult coverage to reach, even for HICs. Furthermore, for HICs, it has been estimated that for every 2000 women 50 years and older screened throughout 10 years, one breast cancer death will be avoided, and 10 healthy women who would not have been diagnosed if there had not been screening will be treated unnecessarily; more than 200 women will experience distress because of false-positive ﬁndings, and approximately half of them will undergo an unnecessary biopsy[74,85]. These estimations were calculated considering HIC incidence rates and under the assumption that screening reduces breast cancer mortality in 15% of patients and has a 30% rate of over-diagnosis and unnecessary treatment. Considering that the incidence of breast cancer in LMICs is much lower and that the peak incidence occurs at a younger age, the benefits of screening mammography in LMICs are likely to be lower than in HICs, while the costs required to establish an organized screening program are most likely unaffordable for many LMICs[70]. Some screening mammography pilot programs in LMICs have actually been shown to be ineffective and unsustainable on a larger scale because of a lack of resources[86,87]. 

In the context I have presented here for breast cancer care in LMICs, with most breast cancer cases diagnosed at advanced stages and long times to diagnosis and treatment due to access barriers and substandard quality of care, the benefit of a screening program is even more questionable. Screening is useless if access to adequate diagnosis and treatment cannot be assured. The Breast Health Global Initiative Guidelines recommend that a population-based screening mammography program should not be implemented until access to the basic cancer diagnosis and treatment resources is guaranteed[88]. 

A more cost-effective strategy could be early diagnosis or down-staging, which has been endorsed for LMICs by the World Health Organization and the Breast Health Global Initiative[84,86,89]. The early diagnosis approach consists of the promotion of the awareness of early signs and symptoms among the public, the education of first-line health professionals and improved referral procedures to facilitate the prompt and adequate diagnosis and treatment of breast cancer in early stages. 

A successful example of a down-staging program was performed in Malaysia[90]. The program consisted of training 400 first-line health personnel in hospitals and rural clinics to improve their skills in early detection and of raising public awareness through visual information and sensitization by trained health personnel. After four years of program implementation, late-stage (Ⅲ and Ⅳ) breast cancer cases were reduced from 60% to 35%[90]. 

Although there is still not sufficient evidence regarding the benefits of down-staging programs, the World Health Organization and the Breast Health Global Initiative Guidelines recommend them as the most basic breast cancer early detection strategy to implement and strengthen in low-resource settings before moving on to consider mammography screening[84,86,89]. After reviewing the evidence of advanced clinical stage and prolonged times to treatment in LMICs, it is evident that much more than just screening remains to be done to improve breast cancer mortality rates. There are serious problems in access to health services, the strength of the first level of care for the early detection of symptomatic patients, the regulation of establishments where breast imaging tests are performed, and the faulty or absent delineation of referral pathways to cancer care. Programs directed at improving these problems, which are widespread in LMICs, are likely to be much more cost-effective and have an impact in a shorter term than attempting to establish population-wide mammography screening programs in low-resource settings.

CONCLUSION

This review assembled sufficient evidence to argue that the lower breast cancer survival rates observed for LMICs in comparison to HICs are due to diagnosis in much more advanced stages. Although there is scant information on the length of care intervals, which are incomparable in many cases, the presented data provide sufficient evidence to state that breast cancer patients in LMICs suffer long diagnosis and treatment delays, and this is most likely why they present in such advanced stages. In contrast to what has usually been assumed, the greatest delays in LMICs are not attributable to patients delaying care. The longest delays appear to occur after the first medical consultation has taken place, and they are likely the result of access barriers and substandard quality of care. Research on access barriers and quality of care for the diagnosis and treatment of breast cancer is practically non-existent for LMICs, where it is most needed. To strengthen the capacity of each country’s health system(s) and health services for the early diagnosis and treatment of cancer, specific barriers need to be identified throughout the entire cancer care trajectory. Such knowledge could enable individualized designs of public policies and programs for each country, region, city or even health facility that are likely to be more effective and affordable for LMICs than attempting to implement expensive and complex screening mammography programs, which are currently proving to be more harmful than beneficial, even in HICs. 
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Table 1  Countries with the highest breast cancer incidence and mortality rates[3]


Country


�
Incidence rate


�
Country


�
Mortality rate


�
�
1 Belgium


�
   111.9


�
1 Fiji


�
28.4


�
�
2 Denmark


�
105


�
2 Bahamas


�
26.3


�
�
3 France


�
   104.5


�
3 Nigeria


�
25.9


�
�
4 The Netherlands


�
  99


�
4 Pakistan


�
25.2


�
�
5 Bahamas


�
     98.9


�
5 New Caledonia


�
24.4


�
�
6 Iceland


�
     96.3


�
6 Armenia


�
24.2


�
�
7 United Kingdom


�
  95


�
7 Lebanon


�
24.0


�
�
8 Barbados


�
     94.7


�
8 Trinidad and Tobago


�
23.5


�
�
9 United States


�
     92.9


�
9 Ethiopia


�
23.0


�
�
10 Ireland


�
     92.3


�
10 Uruguay


�
22.7


�
�
11 French Polynesia


�
     92.2


�
11 Barbados


�
22.1


�
�
12 Germany


�
     91.6


�
12 Serbia


�
22.0


�
�
13 Italy


�
     91.3


�
13 Jordan


�
21.8


�
�
14 Finland


�
     89.4


�
14 Syria


�
21.5


�
�
15 Luxembourg


�
     89.1


�
15 Somalia


�
20.6


�
�
16 New Caledonia


�
     87.6


�
16 Afghanistan


�
20.6


�
�
17 Australia


�
  86


�
17 Eritrea


�
20.5


�
�
18 Malta


�
     85.9


�
18 French Polynesia


�
20.4


�
�
19 New Zealand


�
  85


�
19 Montenegro


�
20.2


�
�
20 Switzerland


�
     83.1


�
20 Guyana


�
20.1


�
�
21 Israel


�
     80.5


�
�
�
�
22 Sweden


�
     80.4


�
�
�
�
Incidence and mortality rates are number of cases and number of deaths, respectively, per 100000 women. Both measures are age-standardized.














Table 2  Clinical stage of breast cancer patients by country-summary from the literature


�
Year(s)


�
TNM staging system


�
SEER staging system


�
�
�
�
Ⅰ


�
Ⅱ


�
Ⅲ


�
Ⅳ


�
Localized


�
Regional


�
Distant


�
�
High-income Countries:


�
�
�
�
�
�
�
�
�
�
  Australia[9]


�
2000-2007


�
-


�
-


�
-


�
-


�
55.9


�
38.1


�
6.0


�
�
  Canada[9]


�
2000-2007


�
41.0


�
38.1


�
13.3


�
7.6


�
-


�
-


�
-


�
�
  Denmark[9]


�
2000-2007


�
29.3


�
47.2


�
15.8


�
7.7


�
-


�
-


�
-


�
�
  Germany (Saarland)[11]


�
1996-1998


�
-


�
-


�
-


�
-


�
52.0


�
44.0


�
4.0


�
�
  Northern Ireland[91]


�
2006


�
30.4


�
43.6


�
19.6


�
6.4


�
-


�
-


�
-


�
�
  Norway[9]


�
2000-2007


�
43.4


�
47.1


�
  3.8


�
5.7


�
-


�
-


�
-


�
�
  Saudi Arabia[92]


�
2004


�
-


�
-


�
-


�
-


�
27.8


�
56.2


�
16.0


�
�
  Sweden[9]


�
2000-2007


�
45.2


�
46.5


�
  5.3


�
3.0


�
-


�
-


�
-


�
�
  United Kingdom[9]


�
2000-2007


�
40.0


�
45.4


�
  9.2


�
5.4


�
-


�
-


�
-


�
�
  United States[10]


�
2002-2008


�
-


�
-


�
-


�
-


�
62.3


�
32.6


�
5.1


�
�
Low and middle-income countries:


�
�
�
�
�
�
�
  Brazil


�
�
�
�
�
�
�
�
�
�
     Goias[93]


�
2002-2009


�
14.7


�
36.1


�
27.9


�
21.3


�
-


�
-


�
-


�
�
     Porto Alegre[94]


�
1975-1997


�
16.0


�
54.0


�
19.0


�
11.0


�
-


�
-


�
-


�
�
     Sao Paulo[94]


�
1979-1989


�
11.0


�
22.0


�
53.0


�
14.0


�
-


�
-


�
-


�
�
  Colombia (Bogota)[95]


�
2006-2007


�
-


�
-


�
-


�
-


�
26.4


�
68.2


�
5.4


�
�
  Egypt (South Cancer Inst.)[96]


�
2001-2008


�
11.0


�
39.0


�
25.0


�
25.0


�
-


�
-


�
-


�
�
  Egypt (Gharbiah)[97]


�
1999-2008


�
-


�
-


�
-


�
-


�
25.2


�
60.3


�
14.5


�
�
  India[98]


�
�
�
�
�
�
�
�
�
�
     Mumbai


�
1995


�
7.8


�
57.4


�
28.4


�
5.9


�
-


�
-


�
-


�
�
     Trivandrum


�
1996


�
4.4


�
42.3


�
40.5


�
12.8


�
-


�
-


�
-


�
�
     Chennai


�
�
1.0


�
23.0


�
52.0


�
24.0


�
-


�
-


�
-


�
�
  Iraq (Kurdistan)[99]


�
2006-2008


�
4.9


�
53.3


�
31.8


�
9.9


�
-


�
-


�
-


�
�
  Jordan[100]


�
2009


�
29.0


�
30.0


�
23.0


�
10.0


�
�
�
�
�
  Libya[22]


�
2008-2009


�
9.0


�
25.5


�
54.0


�
11.5


�
-


�
-


�
-


�
�
  Malaysia (East Coast and Kuala Lumpur)[26]


�
2005-2007


�
5.2


�
38.7


�
44.8


�
11.3


�
-


�
-


�
-


�
�
  Mexico


�
�
�
�
�
�
�
�
�
�
     INCAN[101]-uninsured pop.


�
2007


�
10.2


�
36.4


�
40.9


�
12.5


�
-


�
-


�
-


�
�
     IMSS[102]-insured pop.


�
2002


�
13.8


�
39.6


�
33.9


�
12.7


�
-


�
-


�
-


�
�
  Nigeria (Lagos)[103]


�
2009-2010


�
5.5


�
15.4


�
62.7


�
16.4


�
-


�
-


�
-


�
�
  Peru (Lima)[94]


�
1985-1997


�
9.0


�
42.0


�
33.0


�
16.0


�
-


�
-


�
-


�
�
  South Africa[104]


�
�
�
�
�
�
�
�
�
�
     Whites


�
1970-1997


�
30.8


�
38.0


�
18.8


�
11.9


�
-


�
-


�
-


�
�
     Blacks


�
�
  5.4


�
16.9


�
41.6


�
36.1


�
-


�
-


�
-


�
�
  Thailand[36]


�
2009


�
12.0


�
38.0


�
41.0


�
  9.0


�
-


�
-


�
-


�
�
Data are population-based, except for the following countries where data is hospital-based: Brazil, Colombia, Egypt, India, Iraq, Libya, Malaysia, Mexico, Nigeria, Peru, South Africa and Thailand. All percentages were corrected to exclude Non-Staged cancers.








Table 3  Time intervals for breast cancer care-findings from the literature


Country (region)


�
Year


�
    n


�
                Total interval


�
Patient interval


�
              Provider/system intervals


�
�
�
�
�
Definition


�
Median/


mean1�
> 3 mo


 (%)�
Median/


mean1�
> 3 mo


 (%)�
Reported 


interval�
Definition


�
Median/


mean1�
> 3 mo 


(%)�
�
High-income countries 


�
�
�
�
�
�
�
�
�
�
Canada (Quebec)[105]


�
1992-1998


�
29606


�
-


�
-


�
-


�
-


�
-


�
Treatment


�
1st diagnostic study to surgery.


�
42 d


�
17.1


�
�
Canada[106]


�
1996


�
4465


�
-


�
-


�
-


�
-


�
-


�
Diagnosis


�
Abnormal screening to diagnosis


�
31 d


�
-


�
�
France[30]


�
2003


�
1494


�
1st abnormal screening to treatment start


�
34 d


�
-


�
-


�
-


�
Diagnosis


�
Abnormal screening to diagnosis


�
7 d


�
-


�
�
�
�
�
�
�
�
�
�
Treatment


�
Diagnosis to  treatment 


start�
27 d


�
-


�
�
Germany (Saarland)[11,107,108]


�
1996-1998


�
380


�
Symptom discovery or abnormal screening to diagnosis


�
-


�
26.1


�
16 d


�
17.4


�
Provider


�
1st consultation to treatment start


�
15 d


�
11


�
�
Italy (Campania)[56]


�
1998-1999


�
644


�
Symptom discovery to  surgery


�
-


�
35


�
-


�
20


�
-


�
1st medical consultation to hospital admission


�
-


�
11


�
�
Italy (Campania and Apulia)[109]


�
2004-2006


�
959


�
-


�
-


�
-


�
-


�
-


�
Diagnosis


�
1st consultation to diagnosis


�
-


�
60


�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
Nether-lands[110]


�
1996-2002


�
1503


�
-


�
-


�
-


�
-


�
-


�
Diagnosis


�
Screening to diagnosis


�
-


�
6.5


�
�
North Ireland[91]


�
2006


�
759


�
-


�
-


�
-


�
-


�
-


�
Treatment


�
Diagnosis to treatment 


start�
15 d


�
-


�
�
Scotland[111]


�
2005-2007


�
1250


�
-


�
-


�
-


�
7 d


�
-


�
Referral


�
1st consultation to referral


�
1 d


�
-


�
�
�
�
�
�
�
�
�
-


�
Specialist


�
Referral by GP to 1st consultation by specialist


�
18 d


�
-


�
�
Spain (Catalonia)[112]


�
2001-2002


�
266


�
-


�
-


�
-


�
-


�
-


�
Treatment


�
Diagnosis to treatment 


start�
35 d


�
-


�
�
United Kingdom[113]


�
1999-2000


�
25627


�
Symptom discovery to diagnosis


�
30 d


�
-


�
9 d


�
-


�
-


�
GP referral to diagnosis


�
11 d


�
-


�
�
United States[31]


�
1991-1995


�
1659


�
Abnormal screening to treatment start


�
48 d


�
22.9


�
-


�
-


�
Diagnosis


�
1st abnormal screening to diagnosis


�
32 d


�
-


�
�
�
�
�
�
�
�
�
�
Treatment


�
Diagnosis to treatment start.


�
10 d


�
-


�
�
United States[54]


�
1995-2005


�
246957


�
-


�
-


�
-


�
-


�
-


�
Treatment


�
Diagnosis to treatment 


start�
23 d


�
-


�
�
United States (Califor-nia)[114]


�
2003-2005


�
921 low income women


�
Symptom discovery to biopsy


�
�
39


�
-


�
-


�
-


�
-


�
-


�
-


�
�
United States (North Carolina)[115]


�
2000-2002


�
1786


�
-


�
-


�
-


�
-


�
-


�
Treatment


�
Diagnosis to treatment 


start�
22 d


�
-


�
�
Middle-income countries:


�
�
�
�
�
�
�
�
Brazil (Brasilia)[25]


�
2010


�
250


�
Symptom discovery to treatment


�
7.5 mo


�
88.8


�
-


�
29.9


�
Provider


�
1st consultation to treatment start


�
-


�
77.6


�
�
Brazil (Rio)[24]


�
2004


�
104


�
Symptom discovery to diagnosis


�
8 mo


�
-


�
1 mo


�
-


�
Diagnosis


�
1st consultation to diagnosis


�
6.5 mo


�
80


�
�
Bulgaria[23]


�
2011


�
448


�
Symptom discovery to treatment


�
3.9 mo1


�
-


�
1.2 mo1


�
-


�
Provider


�
1st consultation to treatment start


�
3.1 mo1


�
-


�
�
Colombia[95,116]


�
2006-2007


�
852


�
-


�
-


�
-


�
-


�
20.3


�
Provider


�
1st consultation to treatment start


�
4.5 mo


�
31


�
�
Croatia[23]


�
2011


�
167


�
Symptom discovery to treatment


�
3.4 mo1


�
-


�
1.2 mo1


�
�
Provider


�
1st consultation to treatment start


�
2.6 mo1


�
-


�
�
Egypt[29]


�
2010


�
163


�
-


�
-


�
-


�
2.7 mo


�
-


�
-


�
1st consultation to hospital arrival


�
18 d


�
-


�
�
Ethiopia[117]


�
2008


�
69


�
-


�
-


�
-


�
18 mo1 


�
-


�
-


�
-


�
-


�
-


�
�
Haiti[118]


�
2012


�
90


�
-


�
-


�
-


�
1 wk


�
42%


�
-


�
-


�
-


�
-


�
�
Hungary[23]


�
2011


�
167


�
Symptom discovery to treatment


�
4.0 mo1


�
-


�
24 d1


�
-


�
Provider


�
1st consultation to treatment start


�
3.6 mo1


�
-


�
�
India[23]


�
2011


�
207


�
Symptom discovery to treatment


�
7.4 mo1


�
-


�
1.5 mo1


�
-


�
Provider


�
1st consultation to treatment start


�
6.2 mo1


�
-


�
�
Iran[28]


�
2000-2001


�
200


�
-


�
-


�
-


�
3 mo


�
42.5


�
-


�
-


�
-


�
-


�
�
Latvia[23]


�
2011


�
111


�
Symptom discovery to treatment


�
4.4 mo1


�
-


�
1.5 mo1


�
-


�
Provider


�
1st consultation to treatment start


�
3.3 mo1


�
-


�
�
Libya[22]


�
2008-2009


�
200


�
Symptom discovery to diagnosis


�
-


�
70


�
-


�
54.5


�
-


�
-


�
-


�
-


�
�
Lithuania[23]


�
2011


�
368


�
Symptom discovery to treatment


�
3.0 mo1


�
-


�
1.2 mo1


�
-


�
Provider


�
1st consultation to treatment start


�
2.1 mo1


�
-


�
�
Malaysia[26]


�
2005-2007


�
328


�
Symptom discovery to diagnosis


�
5.5 mo


�
72.6


�
2 mo


�
43.3


�
-


�
-


�
-


�
-


�
�
Mexico[34]


�
2008


�
32


�
Symptom discovery to treatment start


�
7.5 mo


�
�
10 d


�
�
Diagnosis


�
1st consultation to diagnosis


�
2.8 mo


�
�
�
Mexico[27]


�
2010-2011


�
384


�
Abnormal mammogram or symptom discovery to treatment start


�
7.8 mo


�
90


�
11 d


�
20.6


�
Provider


�
1st consultation to treatment start


�
4.7 mo


�
73.7


�
�
Nigeria[103]


�
2009-2010


�
201


�
-


�
-


�
-


�
-


�
81


�
-


�
-


�
-


�
-


�
�
Poland[23]


�
2011


�
557


�
Symptom discovery to treatment


�
2.9 mo1


�
-


�
25 d1


�
-


�
Provider


�
1st consultation to treatment start


�
2.4 mo1


�
-


�
�
Romania[23]


�
2011


�
271


�
Symptom discovery to treatment


�
6.4 mo1


�
-


�
1.5 mo1


�
-


�
Provider


�
1st consultation to treatment start


�
7.4 mo1


�
-


�
�
Russia[23]


�
2011


�
718


�
Symptom discovery to treatment


�
3.9 mo1


�
-


�
1.2 mo1


�
-


�
Provider


�
1st consultation to treatment start


�
3.1 mo1


�
-


�
�
Slovakia[23]


�
2011


�
154


�
Symptom discovery to treatment


�
3.3 mo1


�
-


�
1.0 mo1


�
-


�
Provider


�
1st consultation to treatment start


�
2.7 mo1


�
-


�
�
Serbia[23]


�
2011


�
663


�
Symptom discovery to treatment


�
3.2 mo1


�
-


�
1.1 mo1


�
-


�
Provider


�
1st consultation to treatment start


�
2.3 mo1


�
-


�
�
Thailand[35]


�
1994-1996


�
94


�
-


�
-


�
-


�
1 mo


�
26.6


�
Provider


�
1st medical consultation to hospital admission


�
1 mo


�
24.4


�
�
Thailand[36]


�
2009


�
109


�
-


�
-


�
-


�
12 d


�
17


�
Provider


�
1st consultation to treatment start


�
21 d


�
42


�
�
Turkey[23]


�
2011


�
694


�
Symptom discovery to treatment


�
3.4 mo1


�
-


�
1.2 mo1


�
-


�
Provider


�
1st consultation to treatment start


�
2.6 mo1


�
-


�
�
1These correspond to mean intervals, instead of medians. Patient interval is not defined in the table because studies coincide in the accepted definition: symptom discovery or abnormal screening to first medical consultation. 





Table 4  Studies of access or quality of care barriers related to provider delay


Access or quality barriers


�
Studies 


�
�
�
Country, year of publication (sample size)


�
�
Low socioeconomic status


�
England, 2005 (19760)[47]


�
�
�
Canada, 2007 (696)[48]


�
�
Ethnic minorities


�
United States, 2000 (1659)[31]


United States, 2004 (831)[51] �
United States, 2011 (246957)[54]


�
�
Lack of health insurance


�
United States, 2011 (246957)[54]


�
�
Patient’s old age


�
United States, 2011 (246957)[54]


�
�
Patient’s young age


�
England, 1999 (36222)[55]


�
Scotland, 2004 (5283)[58]


�
�
�
Italy, 2001 (644)[56]


�
England, 2005 (19760)[47]


�
�
�
Scotland, 2004 (1069)[57]


�
�
�
Travel time to hospital


�
Thailand, 2013 (180)[36]


�
�
Distance from hospital


�
Thailand, 2013 (180)[36]


�
�
Long waiting times to get medical appointments


�
Mexico, 2011 (125)[33]


�
�
Consulting 3 or more different health services before arrival to a cancer center


�
Mexico, 2011 (125)[33]


�
�
Type of first health service contacted


�
Thailand, 2000 (94)[35]


�
�
Medical specialty of first provider consulted


�
Italy, 2001 (644)[56]


�
�
Medical errors in initial diagnosis, screening interpretation or pathology review


�
United States, 2000 (1659)[31]


�
Scotland, 2004 (5283)[58]


�
�
�
England, 2000 (1004)[64]


�
Netherlands, 2004 (153969)[119]


�
�
�
Thailand, 2000 (94)[35]


�
Canada, 2007 (696)[48]


�
�
�
United States, 2002 (454)[65]


�
Mexico, 2011 (125)[33]


�
�












