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 To the Editor, 

 Cancer is a leading cause of death worldwide, includ-
ing developing countries [1,2]. In Mozambique, 
because of the high prevalence of infectious diseases 
such as malaria and later HIV [3,4], the cancer bur-
den has received less attention until it has recently 
become a public-health problem. With improving life 
standards and health care, cancer incidence and 
prevalence will most probably continue to increase 
as cancer is an age-related disease. 

 Surgery and chemotherapy are the main cancer 
treatment modalities in Mozambique. However, a 
national cancer registry of good quality could help 
identify the need for radiation therapy (RT), which 
is a major treatment modality and is utilised for cure 
or palliation of about 50% of all cancer patients in 
the developed world [5,6]. 

 In a big step towards national reporting on 
cancer, a population-based cancer registry has been 
established in the Beira Central Hospital, Province 
of Sofala, Mozambique, with help of the Interna-
tional Agency for Research on Cancer (IARC) and 
it is expected that the registry will gradually evolve 
to cover the whole nation [7 – 9]. 

 The spectrum of cancer types displayed on the 
Beira Cancer Registry and Globocan 2008 estimates 
indicates that Mozambican cancer patients could 
greatly benefi t from RT alone or in combination with 
surgery and chemotherapy, already available. At the 
present time, only a very limited number of patients 
can afford to receive RT treatment as it is only offered 
abroad. 

 Therefore, it was the aim to compare the cancer 
incidence in Mozambique and Sweden in relation to 
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the choice of treatment for particular types of cancer 
in order to determine the potential role of RT in 
Mozambique. 

 The importance of RT for cancer care has been 
recognised by the Government of Mozambique and 
after joining the IAEA in 2006 [10], the country is 
part of the IAEA ’ s Programme of Action for Cancer 
Therapy (PACT), which includes the establishment 
of the national RT and nuclear medicine centre 
(IAEA-TC project MOZ6002) [11].  

 Material and methods 

 Estimates on cancer incidence and mortality in 
Mozambique and other countries of the world are 
presented in the IARC ’ s Globocan 2008 project [1]. 
As part of the project, a population-based registry 
was established in 2006 in the capital city of the 
Province of Sofala, Beira, with the purpose of aug-
menting the quality of the estimates. The Beira 
Cancer Registry is confi ned to the city area (631 km 2 ) 
and covers a population of about 432 000 inhabitants 
[12]. Data entered in the registry system is collected 
in healthcare departments, obituary and civil regis-
tries. About 90% cancer cases are confi rmed with 
histology, which is the main basis of diagnosis [7 – 9]. 
Prevalence studies are not performed yet. Cancer 
incidence of the registry is impaired with signifi cant 
underreporting [7 – 9]. As a national cancer registry 
is not available yet, Globocan 2008 statistics were 
assumed to refl ect the minimum fi gures of the cancer 
burden in Mozambique. 

 To capture the status of cancer care delivery, a 
multi-purpose questionnaire was emailed to fi ve 
medical doctors in major healthcare centres in the 

cities of Beira and Maputo. All doctors responded 
and in summary reported lack of or poor cancer 
care facilities and high mortality associated with late 
presentation at diagnosis. All recognised the need 
for RT. 

 Estimation on the need of RT in Mozambique is 
based on available data of Sweden, which is known 
to have good cancer registration and RT services 
[13,14].   

 Results and discussion 

 Table I shows the most common cancer types in 
Mozambique and in Sweden. For each fi ve-year 
age group, age-standardised incidence (ASIR) and 
mortality (ASMR) rates, are defi ned as the number 
of new cancer cases or deaths per 100000 persons 
per year, respectively. ASIR and ASMR are stan-
dardised according to the world standard population 
and allow for international comparisons, i.e. Sweden 
has higher prostate incidence ASIR (95.4) compared 
to Mozambique (16.1) [1]. 

 Most cancers in Mozambique lead to death in 
contrast to Sweden where about two of three cancer 
patients survive the disease. This could refl ect 
better cancer care in Sweden, including early diag-
nosis and RT. In fact, the questionnaire and the Beira 
Cancer Registry showed that Mozambican cancer 
patients in general mostly presented in advanced 
stages at diagnosis. 

 Crude incidence rates for the Beira and Swedish 
cancer registries were calculated for each fi ve-year 
age group. The fi rst group is 0 – 4 years and each 
group is represented as a point at the last year of that 
group. Women and men are grouped separately. 

  Table I. Top 15 most common cancer types in Mozambique and Sweden together with the corresponding 
world age-standardised incidence rate (ASIR) and mortality rate (ASMR) values [1].  

Mozambique
Tumour site ASIR ASMR

ASIR/
ASMR

Sweden
Tumour site ASIR ASMR

ASIR/
ASMR

Cervix uteri 50.6 34.5 0.7 Prostate 95.4 19.9 0.2
Prostate 16.1 12.9 0.8 Breast 79.4 14.8 0.2
Kaposi’s sarcoma 15.5 13.2 0.9 Colorectum 28.1 11.2 0.4
Breast 13.1 7.5 0.6 Lung 17.1 17.5 1.0
Oesophagus 12.8 12.4 1.0 Melanoma of skin 16.0 2.7 0.2
Liver 4.6 4.7 1.0 Corpus uteri 14.0 2.5 0.2
Non-Hodgkin ’ s 

lymphoma 4.6 3.7 0.8
Bladder 10.3 2.6 0.3

Bladder 4.2 3.0 0.7 Ovary 8.9 6.0 0.7
Colorectum 3.3 2.7 0.8 Brain, nervous system 8.9 4.5 0.5
Ovary 3.2 2.6 0.8 Non-Hodgkin lymphoma 8.7 2.9 0.3
Stomach 3.0 2.9 1.0 Cervix uteri 7.8 1.9 0.2
Lip, oral cavity 2.3 1.1 0.5 Leukaemia 6.9 3.6 0.5
Lung 2.1 2.0 1.0 Testis 6.1 0.2 0.0
Corpus uteri 2.0 0.7 0.4 Kidney 6.1 3.0 0.5
Larynx 1.7 1.0 0.6 Pancreas 4.3 7.2 1.7

Total 139.1 104.9 0.8 Total 313.0 100.5 0.3
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The rates were normalised to one and are shown in 
Figures 1 and 2. 

 Cancer in the city of Beira affects mostly women 
in the age group 30 – 34 years in contrast to women 
in Sweden, where the most affected group is 65 – 69 
years (Figure 1). Figure 2 shows that men in the age 
groups 25 – 29 years and 65 – 69 years are the most 
affected by cancer in the city of Beira and in Sweden, 
respectively. 

 The risk of getting cancer increases with age 
[15,16]. The trend is clearly shown in (Supplementary 
Figures 1 and 2 to be found online at http://informa 
healthcare.com/doi/abs/10.3109/0284186X.2013.
861078) for Sweden, where almost all cancers are 
recorded in the national registry [17]. The Beira 
Cancer Registry has larger bars error bars and the 
trend is not clear. 

 The age-corrected incidence was calculated as 
the ratio of the number of people diagnosed with 
cancer in one year in a certain age group and the 
corresponding total healthy population in the same 
age group. Supplementary Figures 1 and 2 to be 
found online at (http://informahealthcare.com/doi/
abs/10.3109/0284186X.2013.861078) show the 
age-corrected incidence trend for women and men 
in the city of Beira, Mozambique, and in the whole 
of Sweden. 

 About 50% of cancer patients in the developed 
world are treated with RT either with curative or 
palliative intent [5,6]. The RT utilisation,  RT  (%), 
in Sweden in the year 2000 [18], is presented in 
(Supplementary Table I to be found online at (http://
informahealthcare.com/doi/abs/10.3109/0284186X.
2013.861078). Due to very low incidence of Kaposis 
sarcoma in Sweden, the role of RT for this type of 
cancer could not be appreciated; however, RT could 
have a role in managing Kaposis sarcoma [19] in 
Mozambique, where this type of cancer is very 
frequent and mostly associated with HIV. For 
instance, about 70% of patients with Kaposi sarcoma 
in the city of Beira tested positive to HIV [7 – 9]. 

 Supplementary Table I to be found online 
at (http://informahealthcare.com/doi/abs/10.3109/
0284186X.2013.861078) shows that about 60% of 
all Mozambican cancer patients would require RT at 
some point in their treatment either as the primary 
or adjuvant treatment. For the two most common 
cancers in Mozambique; cervical and prostate, RT
 is a valid option for many patients [20 – 22]. The 
proportion of patients that would benefi t from RT 
indicates that investment in RT is justifi ed. 

 RT is a relatively cost-effective way of managing 
cancer in comparison to chemotherapy and surgery. 
Indeed, the Swedish Council on Technology 
Assessment in Health Care (SBU) showed that in the 
year 2000, RT care in Sweden cost only 5.6% of all 
cancer treatment modalities [23] but was used in 
about 47% of all cancer treatments [18]. RT should 
thus be a prioritised cancer treatment modality in 
developing countries as Mozambique. 

 However, it has to be mentioned that the success 
of RT in the management of cancer dramatically 
depends on the stage of the disease and the accu-
racy of determining, delineating the target and the 
organs at risk. Therefore, a combined programme 
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  Figure 1.     Normalised frequency curves versus age at diagnosis for 
women in the city of Beira, Mozambique ( ○ ) and Sweden ( � ). 
Each point is calculated as the number of cancer incidence per 
year in each age group divided by the maximum of incidence, 
which is observed in the age group 30 – 34 years (City of Beira, 
Mozambique) and 65 – 69 years (Sweden).  
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  Figure 2.     Normalised frequency curves versus age at diagnosis for 
men in the city of Beira, Mozambique ( ○ ) and Sweden ( � ). Each 
point is calculated as the number of cancer incidence per year in 
each age group divided by the maximum of incidence, which is 
observed in the age group 25 – 29 years (City of Beira, Mozambique) 
and 65 – 69 years (Sweden).  
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on diagnostic imaging and therapy has to be imple-
mented and a complex infrastructure, including 
diagnostic radiology and magnetic resonance imag-
ing as well as RT facilities has to be developed. The 
programme should integrate personal training in 
the specialties of RT, including radiation oncolo-
gists, medical physicists and RT technologists.   

 Conclusion 

 Data from the Beira and Swedish cancer registries 
show that cancer in Mozambique mainly affects young 
people in contrast to Sweden, where old people have 
higher frequencies of the malignant disease. 

 RT is a very cost-effective way of treating cancer 
disease with curative or palliative intent and a very 
large proportion of cancer patients in Mozambique 
would benefi t from this treatment modality. The 
most common cancer types in Mozambique: cervix, 
prostate and breast, appear to be well managed with 
RT in most parts of the world.   

                   Acknowledgements 

 We are grateful for the continuous support by Sida 
through the International Science Programme (ISP) 
at Uppsala University, Sweden. The authors would 
also like to thank Josefo Ferro for providing the 
reports of the Beira Cancer Registry and Bo Nilsson 
and Debbie V D Merwe for their comments.    

   Declaration of interest:    The authors report no 
confl icts of interest. The authors alone are respon-
sible for the content and writing of the paper. 

 References 

   GLOBOCAN     2008 . [Internet]. Estimated cancer incidence, [1] 
mortality, prevalence and disability-adjusted life years 
(DALYs) worldwide in 2008. [cited 2013 Oct 3]. Available 
from: http://globocan.iarc.fr/.  
    L ó pez-G ó mez   M ,  Malmierca   E ,  De G ó rgolas   M ,  Casado   E  . [2] 
 Cancer in developing countries: The next most preventable 
pandemic. The global problem of cancer  . Crit Rev Oncol 
Hematol   2013 ; 88 : 117 – 22 .  
   World Health Organization  . [cited 2013 May 8]. [3] 
Available from: http://www.afro.who.int/en/mozambique/
country-programmes/aids-tuberculosis-and-malaria/malaria.
html   
   World Health Organization  . [cited 2013 May 8]. Available [4] 
from: http://www.afro.who.int/en/mozambique/country-
programmes/aids-tuberculosis-and-malaria/hivaids.html   
    Delaney   G ,  Jacob   S ,  Featherstone   C ,  Barton   M  .  The role of [5] 
radiotherapy in cancer treatment: Estimating optimal 

utilization from a review of evidence-based clinical guidelines . 
 Cancer   2005 ; 104 : 1129 – 37 .  
    Slotman   BJ ,  Cottier   B ,  Bentzen   SM ,  Heeren   G ,  Lievens   Y , [6] 
 van den Bogaert   W  .  Overview of national guidelines 
for infractructure and staffi ng of radiotherapy. ESTRO-
QUARTS: Work package 1 .  Radiother Oncol   2005 ; 75 : 
349 – 54 .  
    Ferro   J  .  Ministerio da Sa ú de: Programa de registo de cancro [7] 
de base populacional-Cidade da Beira: Relat ó rio Annual 
de Actividades de   2007 .  
    Ferro   J  .  Ministerio da Sa ú de: Programa de registo de cancro [8] 
de base populacional-Cidade da Beira: Relat ó rio Annual 
de Actividades de   2008 .  
    Ferro   J  .  Ministerio da Sa ú de: Programa de registo de cancro [9] 
de base populacional-Cidade da Beira: Relat ó rio Annual 
de Actividades de   2009 .  
   International Atomic Energy Agency  . [cited 2013 May 8]. [10] 
Available from: http://www.iaea.org/About/Policy/Member 
States/   
   International Atomic Energy Agency .  Technical cooperation. [11] 
[cited 2013 May 8] .  Available from: http://tc.iaea.org/
tcweb/projectinfo/ProjectInfoByCountry.asp?cid    �    MOZ   
   Instituto nacional de estatistica .  Populac ä o Beira. [cited 2013 [12] 
May 8] .  Available from: http://www.ine.gov.mz/DataAnalysis.
aspx   
    Bentzen   SM ,  Heeren   G ,  Cottier   B ,  Slotman   B ,  Glimelius   B , [13] 
 Lievens   Y ,  et   al  .  Towards evidence-based guidelines for 
radiotherapy infrastructure and staffi ng needs in Europe: The 
ESTRO QUARTS project .  Radiother Oncol   2005 ; 75 : 355 – 65 .  
    Barlow   L ,  Westergren   K ,  Holmberg   L ,  Talb ä ck   M  .  The [14] 
completeness of the Swedish Cancer Register  –  a sample 
survey for year   1998 .  Acta Oncol  2009; 48 : 27 – 33 .  
    Fallah   M ,  Kharazmi   E  .  Substantial under-estimation in [15] 
cancer incidence estimates for developing countries due to 
under-ascertainment in elderly cancer cases .  Cancer Letters  
 2008 ; 264 : 250 – 5 .  
    De Magalh ã es   JP  .  How ageing processes infl uence cancer . [16] 
 Nature Rev Cancer   2013 ; 13  :  357 – 65 .  
   National Board of Health and Welfare CfE .  Cancer incidence [17] 
in Sweden 2009. [cited 2013 May 10] .  Available from: http://
www.socialstyrelsen.se/Lists/Artikelkatalog/Attachments/ 
18204/2010-12-17.pdf   
    Ringborg   U ,  Bergqvist   D ,  Mrorsson   B ,  Cavalilin-St å hl   E , [18] 
 Ceberg   J ,  Einhorn ,  et   al  .  The Swedish Council on Technology 
Assessment in Health Care (SBU) systematic overview 
of radiotherapy for cancer including a prospective survey 
of radiotherapy practice in Sweden 2001  –  summary and 
conclusions .  Acta Oncol   2003 ; 42 : 357 – 65 .  
    Housri   N ,  Yarchoan   R ,  Kaushal   A  .  Radiotherapy for patients [19] 
with the human immunodefi ciency virus: Are special 
precautions necessary?   Cancer   2010 ; 116 : 273 – 83 .  
    Torb é    B ,  Falco   M ,  Torb é    M ,  Ciepiela   P ,  Kurzawa   R  . [20] 
 Radiotherapy versus radiochemotherapy with cisplatin in 
treatment of cervical cancer .  Med Oncol   2010 ; 27 : 1 – 8 .  
    Jain   P ,  Hunter   RD ,  Livsey   JE ,  Coyley   C ,  Swindellz   R , [21] 
 Davidson   SE  .  Salvaging locoregional recurrence with 
radiotherapy after surgery in early cervical cancer .  Clin 
Oncol   2007 ; 19 : 763 – 8 .  
    Welz   S ,  Nyazi   M ,  Belka   C ,  Ganswindt   U  .  Surgery vs. [22] 
radiotherapy in localized prostate cancer. Which is best?  
 Radiat Oncol   2008 ; 3 : 23 .  
    Norlund   A  .  Costs of radiotherapy .  Acta Oncol   2003 ; [23] 
 42 : 411 – 5 .    

Supplementary material available online

 Supplementary Figures 1-2 and Table I to be found 
online at http://informahealthcare.com/doi/abs/10.
3109/0284186X.2013.861078 .


