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BREAST CANCER OUTCOME
IN AFRICA IS ASSOCIATED WITH
SOCIOECONOMIC DEVELOPMENT
AND HEALTH CARE SETUPS 
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INTRODUCTION

Cancer is the leading cause of death worldwide1. 
The global burden of cancer is on rising in de-
veloped as well as in developing countries, and 
if appropriate preventive measures are not imple-
mented, approximately 70% increase is expected 
within next couple of decades2. The lifestyle-re-
lated cancer types that were once considered the 
main cause of morbidity and mortality in devel-
oped countries are now diagnosing with a higher 
rate in developing countries3. 

Breast cancer is considered the most common 
health issue in women globally, with an estimated 
1.7 million new cases and more than 0.25 million 
deaths in 20124. Each year 1 out of 9 women are 
at the risk of developing breast cancer5. 

Change in lifestyle, demographic factors and 
socio-economic aspects of life have led to chang-
es in the incidence of breast cancer in the devel-
oping countries6. 

A wide range of variations exists in the in-
cidence rate of breast cancer, ranging from an 
age-standardized rate (ASR) of 27 in middle 
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Abstract – Background: The aim of this study is to investigate the correlation between socioeconom-
ic status and breast cancer outcomes in African countries as well as to analyze the differences in breast 
cancer Mortality to Incidence Ratio (MIR) based on health care setups in each country. 

Material and Methods: Standardised incidence and mortality data were obtained from GLOB-
OCAN (2012) database. Data on Health System Attainment (HSA) were obtained from World Health 
Report 2000. Data for National Human Development Index (HDI) were obtained from Human De-
velopment Report 2015. Pearson correlation and linear regression analysis were performed to in-
vestigate the effects of HDI and HSA on breast cancer MIR. SPSS version 20 were used for statistical 
analysis. p ≤ 0.05 was considered significant.

Results: An inverse correlation was revealed by breast cancer MIR with both HDI (r = -0.911, 
p < 0.001) and HSA (r = -0.765, p < 0.001). One-way ANOVA demonstrated that high HDI coun-
tries has significantly low MIR as compared to medium and low HDI countries of Africa (p < 
0.001). Linear regression analysis also reported a negative effect of MIR with both HDI (adjusted 
R2 = 0.827, β = -0.911, p < 0.001) and HSA (adjusted R2 = 0.576, β = -0.765, p < 0.001). 

Conclusions: It is concluded that there are significant health care disparities among different 
African countries due to their different national HDIs. Economic development and improvement in 
health care setups in under developed countries are required to control their breast cancer burden. 
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and fairness of financial contribution (25%). Its 
value ranges from 0 to 10012. A Higher index 
represents improved attainments in the national 
health system.

Statistical Analysis

Pearson correlation analysis was used for assess-
ment of correlation between MIR and HDI and 
MIR and HSA. Linear regression analysis was 
used to investigate the average effect of HDI and 
HSA on breast cancer MIR. One-way ANOVA is 
performed for the assessment of statistical signif-
icance of variance in breast cancer MIRs among 
three different HDI countries13. Statistical analy-
sis was performed with SPSS version 20 (SPSS 
Inc., Chicago, IL, USA). p ≤ 0.05 was considered 
statistically significant.

RESULTS

Data for MIR and HDI were available for 53 (out 
of 54) African countries (Table 1). A significant 
inverse correlation was reported between MIR 
and HDI (r = -0.911; p < 0.001) by Pearson cor-
relation. Similarly, linear regression analysis also 
confirmed a negative effect of HDI on breast 
cancer MIR (adjusted R2 = 0.827, β = -0.911, p < 
0.001) (Figure 1A). 

On the basis of National HDI, these 53 coun-
tries are categorized into three groups i.e. 5 
countries in high HDI group, 11 in medium and 
37 in low HDI group. One-way ANOVA reported 
significantly different MIRs from countries in 
different HDI group. High HDI African countries 
showed MIR = 0.308 ± 0.066 (mean ± standard 
deviation) which represents significant lower val-
ue than that of the countries with medium HDI 
(0.428 ± 0.048) and low HDI (0.536 ± 0.039) (p 
< 0.001) (Table 2). 

Figure 2 A showed the association between 
age-standardized incidence rate of breast can-
cer and age-standardized rate of breast cancer 
mortality in African countries of various HDI 
groups. Incremental regression coefficients are 
reported by linear regression analysis from low 
HDI nations to higher ones. Anyway, with a low 
incidence rate, the low HDI countries reflect the 
highest MIR (Figure 2B).

Similarly, in these African countries, the HSA 
was negatively correlated with MIR (r = -0.765, 
p < 0.001). The linear regression analysis also 
confirmed a significant negative relation between 
MIR and HSA (Figure 1B) (adjusted R2 = 0.576, 
β = -0.765, p < 0.001). 

Africa and eastern Asia to ASR 96 in western 
European countries7. Although the breast cancer 
risk in some African countries (Malawi, and 
Rwanda, Mozambique) is less than 2%8, still 
their mortality rate is high. Standardized mor-
tality rate does not correspond to the incidence 
rate all over the world. Now a days a novel 
measurement (Mortality to incidence ratio) is 
commonly considered to assess whether a state 
has higher death rate than to be expected on the 
basis of its incidence rate9.

Differences in the risk factors (lifestyle, hor-
monal, dietary, and reproductive), medical facili-
ties, and health setups for breast cancer in differ-
ent countries reflect the international variations 
in its incidence10. 

We aim to determine the correlation between 
breast cancer burden and socioeconomic develop-
ment in African countries. Furthermore, we also 
analyzed the differences in mortality to incidence 
ratios on the basis of health care systems attained 
in each African country. 

MATERIALS AND METHODS

Data Collection

Data for the breast cancer incidence and mor-
tality in 53 African nations were obtained from 
GLOBOCAN 2012 database7. The methods 
used for collection of information and calcu-
lation of age-standardized incidence rate and 
age-standardized mortality rate are available 
on GLOBOCAN website7. To calculate MIR, 
the age-standardized mortality rate of breast 
cancer of a country is divided by the age-stan-
dardized incidence rate of breast cancer of the 
respective country. 

Human development index (HDI) data of 53 
African countries for 2015 are downloaded from 
the database of United Nations Development pro-
gram11. HDI is a combined index of three pa-
rameters, i.e. life expectancy at birth, mean and 
expected years of schooling, and gross national 
income per capita. The index ranges from 0 to 1. 
It has four categories; low HDI < 0.536, medium 
HDI 0.536-0.711, high HDI 0.712-0.804, and very 
high HDI ≥ 0.805. The African countries are clas-
sified into three categories on the basis of HDI as 
no country has HDI ≥ 0.80511. 

Data for Health System Attainment (HSA) 
were obtained from World Health Report 200012. 
HSA index is the weighted average of five indices, 
i.e. health level (25%), health distribution (25%) 
level of health care responsiveness (12.5%), dis-
tribution of health care responsiveness (12.5%), 
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TABLE 1. Breast cancer incidence, mortality, mortality to incidence ratio, National HDI, and health system attainment by 
African countries. 

HDI Countries Incidence Mortality  Mortality HDI-2015 Health
  Category     to Incidence    System  
     Ratio   Attainment 
         
High HDI  Mauritius 64.20 18.80 0.29 0.777 76.20
 Seychelles 46.60 09.50 0.20 0.770 91.90
 Algeria 48.50 17.50 0.36 0.736 74.40
 Libya 24.10 08.40 0.35 0.724 75.30
 Tunisia 31.80 10.80 0.34 0.721 77.50

Medium HDI Botswana 19.90 07.90 0.40 0.698 57.40
  Countries Egypt 49.50 19.20 0.39 0.690 73.50
 Gabon 16.10 05.80 0.36 0.684 64.50
 South Africa Republic 41.50 16.50 0.40 0.666 61.00
 Cape Verde  25.10 10.10 0.40 0.646 68.30
 Morocco 40.80 18.00 0.44 0.628 75.70
 Namibia 24.40 09.60 0.39 0.628 58.80
 Congo, Republic 31.70 14.50 0.46 0.591 60.10
 Equatorial Guinea 25.20 12.80 0.51 0.587 60.20
 Zambia 22.40 11.10 0.50 0.586 55.60
 Ghana 25.60 11.70 0.46 0.579 65.80

Low HDI  Kenya 38.30 17.30 0.45 0.548 64.30 
  Countries Angola 23.50 11.70 0.50 0.532 52.40
 Swaziland 10.50 05.00 0.48 0.531 59.00
 Tanzania 19.40 09.70 0.50 0.521 60.00
 Nigeria 50.40 25.90 0.51 0.514 51.70
 Cameroon 35.20 17.60 0.50 0.512 59.10
 Madagascar 26.60 13.40 0.50 0.510 57.80
 Zimbabwe 28.50 14.00 0.49 0.509 62.30
 Mauritania 25.80 13.50 0.52 0.506 57.20
 Comoros 17.40 09.80 0.56 0.503 66.40
 Lesotho 09.00 04.40 0.49 0.497 56.00
 Togo 27.20 14.30 0.53 0.484 60.00
 Rwanda 15.90 08.10 0.51 0.483 56.50
 Uganda 27.50 13.60 0.49 0.483 59.30
 Benin 30.20 16.00 0.53 0.480 64.20
 Sudan 27.80 15.20 0.55 0.479 62.30
 Djibouti 35.90 19.00 0.53 0.470 56.80
 South Sudan 31.80 17.20 0.54 0.467 --
 Senegal 22.40 11.70 0.52 0.466 70.50
 Cote d I 33.70 18.50 0.55 0.460 60.00
 Malawi 16.80 08.80 0.52 0.445 52.30
 Ethiopia 41.80 23.00 0.55 0.442 50.50
 The Gambia 09.80 5.00 0.51 0.440 60.20
 Congo, Democratic 23.50 14.20 0.60 0.433 60.10
 Liberia 25.10 14.20 0.57 0.430 50.40
 Guinea-Bissau 26.00 14.30 0.55 0.420 52.40
 Mali 29.80 16.50 0.55 0.419 53.30
 Mozambique 14.50 07.90 0.54 0.416 50.60
 Sierra Leone 24.30 14.70 0.60 0.413 35.70
 Guinea 14.50 07.90 0.54 0.411 56.30
 Burkina 22.70 14.00 0.62 0.402 59.40
 Burundi 23.50 13.90 0.59 0.400 59.30
 Chad 34.10 19.90 0.58 0.392 53.60
 Eritrea 35.90 20.50 0.57 0.391 53.70
 Central 31.40 17.80 0.57 0.350 45.90
 Niger 23.80 14.50 0.61 0.348 50.10
 Somalia 40.60 20.60 0.51 0.285 49.40
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African countries with high HDI have lower 
MIR. Likewise, the inverse relation of MIR and 
Health system attainment indicated that improves 
HSA are warranted for better outcomes of breast 
cancer in these countries. 

The national HDI and HSA are strongly cor-
related with each other (r = 0.759, p < 0.001). Our 

DISCUSSION

In this retrospective investigation, we analyzed 
breast cancer incidence and mortality, reported 
by GLOBOCAN database in African countries. 
The study proved an inverse relation of MIR 
with both HDI and HSA in African countries. 

Fig. 1. The coefficients of linear regression analysis between (A) (HDI) and (B) HSA of breast cancer MIR).

Fig. 2. The relationship between age-standardized rate (ASR) of breast cancer incidence and (A) age-standardized rate of breast 
cancer mortality and (B) MIR of African countries in three HDI groups. 
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CONCLUSIONS

Our study revealed that African countries with 
better socioeconomic status such as those with 
high HDIs are tended to have low MIRs although 
having a higher incidence rate of breast cancer. 
The middle and low HDI countries have the worst 
mortality and MIR due to the poor health resourc-
es. Therefore, more attention should be given to 
breast cancer in women in underdeveloped coun-
tries. Economic development and implementation 
of better health infrastructures for early detection 
and treatment of female breast cancer in these 
countries are required to cope with the situation.

ConfliCt of interests
The Authors declare that they have no conflict of 
interests.

REFERENCES 

    1. Allemani C, Weir HK, Carreira H, Harewood R, Spika 
D, Wang XS, Coleman MP. Global surveillance of can-
cer survival 1995–2009: analysis of individual data for 
25,676,887 patients from 279 population-based regi-
stries in 67 countries (CONCORD-2). Lancet 2015; 385: 
977-1010.

    2. Stewart BW, Wild CP. World Cancer Report 2014. Lyon, 
France: IARC, 2014.

    3. Jemal A, Center MM, DeSantis C, Ward EM. Global 
patterns of cancer incidence and mortality rates and 
trends. Cancer Epidemiol Biomarkers Prev 2010; 19: 
1893-1907.

    4. Siegel RL, Miller KD, Jemal A. Cancer statistics. CA Can-
cer J Clin 2015; 65: 15-29.

    5. Braunwald E. Fauci AS, Kasper DL, Hauser SL, Longo 
DL, and Jameson JL. Harrison’s. Principles of Internal 
Medicine: 2001. Mc Grow-Hill Publishing, 2005; pp. 
2461-2470.

    6. The Cancer Atlas. Human Development Index Tran-
sitions: As Countries Develop, Their Cancer Burden 
Changes in Scale and Type. 2012. http://canceratlas.
cancer.org/the-burden/human-development-index-
transitions/

    7. International Agency for Research on Cancer (2012) 
GLOBACAN 2012: Estimated Breast Cancer Incidence, 
Mortality and Prevalence Worldwide in 2012. JARC. 

    8. Kantelhardt EJ, Cubasch H, Hanson C. Taking on breast 
cancer in East Africa: global challenges in breast cancer. 
Curr Opin Obstet Gynecol 2015; 27: 108-114.

    9. Patel AR, Prasad SM, Shih YC, Eggener SE. The associa-
tion of the human development index with global kid-
ney cancer incidence and mortality. J Urol 2012; 187: 
1978-1983. 

 10. Katzke VA, Kaaks R, Kuhn T. Lifestyle and cancer risk. 
Cancer J 2015; 21: 104-110.

 11. PNUD. Human Development Report 2015: work for 
human development. http://hdr.undp.org/sites/default/
files/2015_human_development_report.pdf. Accessed 
March 2017

 12. Organisation TWH. The World Health Report 2000: He-
alth Systems: Improving Performance. WHO 2000 Avai-
lable. 

results are in concordance with the previous study 
that was conducted for all countries of the world14. 
This confirms that countries with high HDI spend a 
high percentage of their income on health facilities 
and health education than countries with lower HDI. 
As with better health infrastructure, the mortality 
from a specific disease decreases. Early diagnosis 
by mammographic screening and improved cancer 
therapies has decreased the rate of mortality from 
breast cancer in various European countries15. 

In African countries, there are logistical and 
socioeconomic issues that are a hurdle in the way of 
cancer eradication. A study from south Africa has 
indicated that women living a long distance from 
health care centers have a greater chance of being 
diagnosed with advanced stage of breast cancer16. 
Furthermore, the cost associated with cancer care 
such as pathology, surgeries, and chemotherapy is 
not included in insurance, therefore is not affordable 
by the population in the low HDI countries, and 
usually this inability to afford the cost of treatment 
is the principal contributor to the effected women 
not completing their treatment programs17.

In most African countries, there are limited 
facilities for diagnosis and treatment of breast 
cancer. The scarcity of mammographic facilities 
is a big problem for breast screening in young 
women who have mostly dense breast18. Although, 
a cost-effectiveness investigation in Ghana about 
the breast cancer interventions showed that clin-
ical breast examination in combination with a 
treatment at all stages was more cost-effective 
than mammography screening for women aged 
40-69 years19. In the previous decade, more ra-
diotherapy units were installed but their quantity 
just meets 18% of the required number20. Some 
African countries have only one machine for 
radiotherapy and some other having none21, and 
often with no chemotherapeutic agents17.

Also, disparities in the prevalence of the vari-
ous molecular types of breast cancer, and in sur-
vival in different nations also effect the MIR dif-
ferently. Studies have shown that African Amer-
ican women had the poorest prognosis in the 
United States compared with other ethnicities22.

TABLE 2. Differences in MIR with respect to National-
HDI category.  

 HDI N Mean ± 
   standard 
   deviation
    
 High HDI 05 0.308 ± 0.066
Medium HDI 11 0.428± 0.048
Low HDI 37 0.536 ± 0.039

Tukey’s post hoc  p < 0.001



6

therapy schedules a major factor in the reported poor 
treatment outcome? Breast J 2010; 16: 206-207. 

 18. Galukande M, Kiguli-Malwadde E. Rethinking breast 
cancer screening strategies in resource-limited settings. 
Afr Health Sci 2010; 10: 89-92.

 19. Zelle SG, Nyarko KM, Bosu WK, Aikins M, Niëns LM, 
Lauer JA, Sepulveda CR, Hontelez JA, Baltussen R. Costs, 
effects and cost-effectiveness of breast cancer control in 
Ghana. Trop Med Int Health 2012; 17: 1031-1043.

 20. Barton MB, Frommer M, Shafiq J. Role of radiotherapy 
in cancer control in low-income and middle-income 
countries. Lancet Oncol 2006; 7: 584-595.

 21. Abdel-Wahab M, Bourque JM, Pynda Y, Iżewska J, Van der 
Merwe D, Zubizarreta E, Rosenblatt E. Status of radiothe-
rapy resources in Africa: an International Atomic Energy 
Agency analysis. Lancet Oncol 2013; 14: 168-175.

 22. DeSantis C, Ma J, Bryan L, Jemal A. Breast cancer stati-
stics, 2013. CA Cancer J Clin 2014; 64: 52-62.

 13. Pinneau SR, Levine AJ, Schurr BC, Butler DC. Analysis 
of factor variance: one-way classification. Percept Mot 
Skills 1966; 23: 1209-1210.

 14. Hu K, Lou L, Tian W, Pan T, Ye J,  Zhang S. The Outco-
me of Breast Cancer Is Associated with National Human 
Development Index and Health System Attainment. 
PloS one. 2016; 11: e0158951.

 15. Independent UK Panel on Breast Cancer Screening. The 
benefits and harms of breast cancer screening: an inde-
pendent review. Lancet 2012; 380: 1778-1786.

 16. Dickens C, Joffe M, Jacobson J, Venter F, Schüz J, Cu-
basch H, McCormack V. Stage at breast cancer dia-
gnosis and distance from the diagnostic hospital in a 
periurban setting: a South African public hospital case 
series of over 1,000 women. Int J Cancer 2014; 135: 
2173-2182.

 17. Adisa AO, Gukas ID, Lawal OO, Adesunkanmi AR. 
Breast cancer in Nigeria: is non-adherence to chemo-


