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AND MORTALITY OF HODGKIN’S 
CANCER IN THE WORLD AND 
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INTRODUCTION

Although infectious diseases are much more com-
mon than cancer in developing countries, mortality 
rate of cancer is more than an infectious disease1. 

Non-communicable diseases are the major cause 
of mortality and morbidity of adults worldwide2,3. 
Among non-communicable diseases, cancer is one 
of the most dreaded diseases and is one of the im-
portant factors for global burden of disease4-6.
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Abstract – Objective: There is a high incidence and mortality rate of Hodgkin’s cancer in all 
countries around the world. Due to the importance of knowledge about incidence and mortality 
rate of Hodgkin’s cancer, this study has been conducted to investigate the age-standardized inci-
dence and mortality rate of this cancer, its relationship with the human development index (HDI) 
and its components in the world.

Materials and Methods: The study was conducted based on the world data of cancer and 
the World Bank (including the HDI and its components). Data about the age-specific incidence 
and mortality rate (ASR) for every country in 2012 were obtained from the global cancer project. 
To analyze data, correlation tests between incidence, death rates, HDI and its components were 
employed with a significance level of 0.05 using SPSS software.

Results: Globally in 2012, the standardized incidence and mortality rate of Hodgkin lymphoma 
were 0.9 and 0.3 per hundred thousand people, respectively. A positive statistically significant cor-
relation was seen between Hodgkin’s lymphoma cancer’s standardized incidence rate and HDI (r: 
0.626; p<0.001). A negative correlation was observed between the standardized mortality rate of 
Hodgkin lymphoma cancer and HDI, which was statistically significant (r: -0.181; p=0.019).

Conclusions: The age-standardized incidence rate of Hodgkin’s cancer is higher in countries 
with higher HDI. The age-standardized mortality rate is higher in countries with higher HDI than 
countries with lower HDI. Informing people about the risk factors of the disease and prevention is 
recommended for reducing the incidence of disease. 
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and mortality rate (ASR) with HDI and its compo-
nents, including life expectancy at birth, mean years of 
schooling, and Gross national income (GNI) per capi-
ta. Data about the age-specific incidence and mortality 
rate (ASR) for every country in 2012 were obtained 
from the Global Cancer Project (http://globocan.iarc.
fr/Default.aspx)25 and HDI from Human Development 
Report 201326, including information about HDI and 
its components worldwide in 2012. The method of esti-
mate the age-specific incidence and mortality rates in 
global cancer project by international agency for rese-
arch on cancer was previously reported25,27. 

Human Development InDex (HDI)
HDI is a composite measure of indicators along 
three components: life expectancy, educational at-
tainment, and command over the resources needed 
for a decent living (26).

StatIStIcal analySIS

The correlation bivariate method was used for the 
assessment of the correlation between age-specific 
incidence and mortality rate (ASR) with HDI, and 
its components (life expectancy at birth, mean years 
of schooling, and GNI per capita). Statistical signifi-
cance was assumed if p<0.05. All reported p-values 
are two-sided. Statistical analyses were performed 
using SPSS PASW Statistics for Windows, Version 
15.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

tHe IncIDence number 
of HoDgkIn lympHoma cancer

In 2012, 65950 cases of Hodgkin’s lymphoma cancer 
occurred. 25165 cases happened in countries with very 
high HDI, 15788 cases in countries with high HDI, 
16748 cases in countries with average HDI, and 8243 ca-
ses in low HDI countries. 5 countries that had the largest 
number of Hodgkin’s lymphoma cancers included: Uni-
ted States of America (USA) with the 8601 cases, India 
with 8371 cases, the Russia with 2911 cases, China with 
2101 cases, and Brazil with 2031 cases. 5 countries that 
had the highest number of Hodgkin’s lymphoma cancer 
in men were: India with 5677 cases, USA with 4804 ca-
ses, Russia with 1401 cases, Pakistan with 1333 cases, 
and China with 1243 cases, respectively. About women, 
5 countries that had the highest number of Hodgkin’s 
lymphoma cancer included: USA with 3797 cases, India 
with 2694 cases, Russia with 1510 cases, Brazil with 957 
cases, and Germany with 936 cases.

tHe age-StanDarDIzeD IncIDence rate 
of HoDgkIn lympHoma cancer

The standardized incidence rate of Hodgkin’s lympho-
ma cancer was 0.9 per hundred thousand people in the 

Cancer is a public health issue worldwide7,8. 
Aging, lifestyle changes, increasing urbanization, 
changes in reproductive patterns, diet, obesity, smo-
king, alcohol consumption, and chronic infection 
have caused a steady increase in the cancer burden9.

The age-specific incidence and mortality rate of 
Hodgkin’s disease in developed countries in 2012 
were 2.3 and 0.4 in men, and 1.9 and 0.3 in women. 
In developing countries these amounts were 0.8 and 
0.4 in men and 0.5 and 0.3 in women10. 

The incidence of Hodgkin’s disease has shown 
a significant heterogeneity due to age, sex, race, ge-
ographic location and social class11. The risk of 
Hodgkin’s disease is higher in men, among people 
with higher socioeconomic status, and genetic-related 
factors12. Despite the specified epidemiological cha-
racteristics, the cause of Hodgkin’s disease remains 
unknown13,14. The first age peak is between the ages of 
15 and 34 and the second one is in elderly people11,15. 
17% of patients with Hodgkin’s lymphoma in all ages 
have advanced disease and the 5 year survival rate is 
63%16. Survival of patients with Hodgkin’s disease has 
improved significantly in the past 25 years and the 
risk of late recurrence is relatively reduced17. In young 
adults, epidemiological findings showed that the ill-
ness may increase with pathological response of host 
to a common late-onset infection.  Infection with the 
Epstein-Barr virus has been identified as such infec-
tion13,14. Second primary cancers are major causes of 
morbidity and mortality among survivors with long-
term survival of Hodgkin’s lymphoma18.

Human Development Index (HDI) has been laun-
ched by the United Nations to assess the economic and 
social achievements in three sectors that include longe-
vity, knowledge and standards of living. Life duration 
is measured by life expectancy at birth, knowledge by 
combination of literacy rate of adults, and registration 
rate and the standard of life were measured by Gross 
domestic product (GDP) per capita19,20. In various are-
as, there are differences in terms of incidence and mor-
tality. One of the causes of these differences could be 
due to the different development of countries. In seve-
ral researches, the relationship between the human de-
velopment index and various cancers and disease has 
been surveyed21-24. To date, the relationship between 
HDI and its components has not been addressed, due to 
the variation of incidence and mortality of this cancer. 
We aimed at investigating the epidemiology, the age-
standardized incidence and death of Hodgkin’s cancer, 
and its relationship with HDI and its components.

MATERIALS AND METHODS

materIalS

This study was an ecologic study in the World for as-
sessing the correlation between age-specific incidence 
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2.4, 2, 1.6, 1.5 and 1.4 per hundred thousand people, 
respectively. 5 countries that had the most standardi-
zed Hodgkin’s lymphoma cancer mortality rate for 
men were: Yemen with 2.6 per hundred thousand pe-
ople, State of Palestine with 2.3 per hundred thousand 
people, Iraq with 1.9 per hundred thousand people, 
Lebanon with 1.9 per hundred thousand people, and 
Uganda with 1.7 per hundred thousand people, re-
spectively. Moreover, 5 countries that had the highest 
standardized mortality rate of Hodgkin’s lymphoma 
cancer in women included: State of Palestine with 
2.5 per hundred thousand people, Yemen with 1.4 per 
hundred thousand people, Jordan with 1.3 per hundred 
thousand people, Lebanon with 1.2 per hundred thou-
sand people, and the Syrian Arab Republic with 1.2 
per hundred thousand people. Most of the countries of 
underdeveloped areas have higher incidence than the 
countries of underdeveloped areas. The standardized 
mortality rate of developed countries is lower than that 
of underdeveloped ones.

tHe relatIonSHIp between tHe StanDarDIzeD 
IncIDence of HoDgkIn lympHoma cancer 
anD Human Development InDex

A significant positive correlation was obser-
ved between the standardized incidence rates of 
Hodgkin’s lymphoma cancer with the HDI (r: 0.626; 
p<0.001). Also, a significant positive correlation 
was seen between components of HDI with standar-
dized incidence rate of Hodgkin lymphoma cancer. 
Standardized incidence rate was significantly posi-
tive correlated to life expectancy at birth (r: 0.56; 
p<0.001); significant positive correlation with mean 
education years (r: 0.590; p<0.001) and significant 
positive correlation with income level per person of 
population (r: 0.440; p<0.001), (Figure 1).

tHe relatIonSHIp between tHe StanDarDIzeD
 mortalIty rate of HoDgkIn lympHoma cancer 
anD Human Development InDex

There is significant negative correlation between the 
standardized mortality rate of Hodgkin’s lymphoma 
cancer and the HDI (r: -0.181; p: 0.019). An inverse 
correlation was observed between the components of 
HDI and standardized mortality of Hodgkin’s lym-
phoma cancer. There is negative significant correla-
tion between standardized mortality rate and life ex-
pectancy at birth (r: -0.117; p: 0.013), average years of 
education (r: -0.167; p: 0.03) and income level to each 
person of population (r: -0.256; p: 0.001) (Figure 2). 

DISCUSSION

Cancer is one of the most important health problems 
in the world28. The standardized incidence and mor-
tality rate of Hodgkin’s cancer in the world in 2012 

world. This amount was 1.9 per hundred thousand peo-
ple in very high HDI, 1.4 per hundred thousand people 
in high HDI, 0.5 per hundred thousand people in ave-
rage HDI and 0.7 per hundred thousand people in low 
HDI countries. 5 countries that had the highest age-
standardized incidence rate of Hodgkin lymphoma 
cancer included: Israel with 3.7 per hundred thousand 
people, Lebanon with 3.7 per hundred thousand peo-
ple, State of Palestine with 3.3 per hundred thousand 
people, Croatia with 3.1 per hundred thousand people 
and Switzerland with 2.7 per hundred thousand peo-
ple. 5 countries that had the highest age-standardized 
incidence of Hodgkin’s lymphoma cancer for men in-
cluded Lebanon with 4.2 per hundred thousand people, 
Israel with 3.9 per hundred thousand people, State of 
Palestine with 3.3 per hundred thousand people, Croa-
tia with 3.3 per hundred thousand people, and French 
Guiana with 3.1 per hundred thousand people. Also, 
5 countries that had the highest age-standardized in-
cidence of Hodgkin’s lymphoma cancer for women 
included Israel with 3.6 per hundred thousand people, 
State of Palestine with 3.3 per hundred thousand peo-
ple and Lebanon with 3.2 per hundred thousand peo-
ple, Croatia with 2.9 per hundred thousand people, and 
Portugal with 2.8 per hundred thousand people.

DeatH numberS of HoDgkIn lympHoma cancer

In 2012, 25469 cases of death from Hodgkin’s lym-
phoma occurred worldwide; there were 4578 deaths in 
countries with very high HDI, 6301 deaths in countries 
with high HDI,  8886 deaths in countries with average 
HDI, and 5703 deaths in countries with low HDI. The 
five countries that had the highest number of deaths 
from Hodgkin’s lymphoma cancer included: India, Pa-
kistan, USA, Russia, and China with 4342, 1403, 1295, 
1167 and 1067 deaths, respectively. Five countries that 
had the most cases of Hodgkin’s lymphoma cancer de-
aths in men included: India with 2938 deaths, Pakistan 
with 934 deaths, USA with 730 deaths, Russia with 
656 deaths, and China with 622 deaths. In women, five 
countries that had the most cases of Hodgkin’s lym-
phoma cancer deaths included; India with 1404 deaths, 
USA with 565 deaths, Russia with 511 deaths, Pakistan 
with 469 deaths, and China with 445 deaths. 

tHe age StanDarDIzeD mortalIty rate 
of HoDgkIn lympHoma cancer

In 2012, the standardized death rate of Hodgkin’s lym-
phoma cancer was 0.3 per hundred thousand people in 
the world, but this rate was 0.2 per hundred thousand 
people for countries with very high HDI, 0.5 per hun-
dred thousand people in countries with high HDI, 0.2 
per hundred thousand people in countries with average 
HDI, and 0.6 per hundred thousand people in countries 
with low HDI. 5 countries that had the highest stan-
dardized mortality rate were: State of Palestine, Ye-
men, Lebanon, Iraq and Syrian Arab Republic with 
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decrease29. In another study that examined the rela-
tionship between HDI and kidney cancer, a negative 
correlation was observed between two variables30.

A positive correlation was found between the in-
cidence of Hodgkin and earnings. In the study con-
ducted among young adults, a significant relationship 
was seen between the incidence of Hodgkin’s lym-
phoma and high socioeconomic status31. Economic 
and social conditions have been associated directly 
with stage of disease and survival. The relationship 
may be due to ethnicity and not related to socioe-
conomic status. The differences in ethnicity and 
race may led to bias31. In another work conducted 
by Smith et al16, a meaningful increase of chance of 
advanced Hodgkin’s cancer was detected in areas 
with low socioeconomic status. This increase may 
be due to weaker care system in these regions in 
comparison to areas with high socio economic sta-

were 0.3 and 0.9 per hundred thousand people, re-
spectively. Hodgkin’s disease risk is in high inciden-
ce among individuals with higher socioeconomic 
status. Although most of the countries of underde-
veloped areas have higher incidence than countries 
in underdeveloped areas, the standardized mortality 
rate in developed countries is lower than that of un-
developed ones. The incidence rate is increasing in 
developing countries with the increase in life expec-
tancy over time, urban sprawl and lifestyle changes. 
Survival of patients with Hodgkin’s disease has si-
gnificantly improved in the last 25 years and the risk 
of late recurrence has rather decreased17.

In the present work, a positive correlation was 
observed between Hodgkin’s cancer and HDI, in 
agreement with other studies that reported a positi-
ve relationship between HDI and cancer. We show-
ed that, with growth and development improvement, 
the incidence of some cancers increases while others 

Fig. 1. The relation between the standardized inci-
dence rate and the human development index (HDI).

Fig. 2. The relation between the standardized mor-
tality rate and the human development index (HDI).
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tus. We found an inverse relationship between the 
standardized mortality rate of Hodgkin’s cancer and 
life expectancy; the more life expectancy, the lower 
standardized mortality rate observed.  In a study of 
the relationship between life expectancy and 5-year 
survival of cancer, the lowest survival rate was seen 
between the regions which had the lowest life ex-
pectancy. This relationship did not show high cor-
relation for Hodgkin’s cancer. This observed rela-
tionship between life expectancy and survival may 
be due to differences in diagnostic accuracy or peo-
ple follow up in different areas and may not be due 
to differences in life expectancy32. An inverse rela-
tionship was seen between Hodgkin’s cancer morta-
lity rate and income. It was shown that survival in 
patients with higher socioeconomic status is more 
than people with lower socioeconomic status, which 
is due to track and early diagnose of diseases by peo-
ple with former group33. Ward et al34 showed that for 
any kind of cancer, patients in poorer regions have 
higher mortality and lower survival rate (both men 
and women). The 5-year survival rate for people in 
the poorer areas was lower than richer countries. 
This difference may be due to various accesses to 
health care system and the quality of treatments. In 
order to prevent and balance the disease in various 
regions, treatment and early diagnosis are required 
significantly. A study in the USA reported that people 
who live in poverty have higher incidence and mor-
tality cancer rates than people who are richer. More 
differences in mortality are due to late diagnosis by 
poorer people. Although, the life style and behavior 
are also effective in survival declining. A potential 
escalation factor among the poor people is the lack of 
knowledge about cancer and its treatment35.

CONCLUSIONS

The age-standardized incidence rate of Hodgkin’s 
cancer is more predominant in countries with higher 
HDI than countries with lower HDI, while the age-
standardized mortality rate is higher in countries 
with higher HDI than countries with lower HDI. In-
forming people about risk factors and prevention is 
recommended for reducing the incidence of disease.

conflIct of IntereSt: 
None

REFERENCES

  1. Sullivan r, KowalczyK jr, agarwal b, ladenSTein r, 
fiTzgerald e, barr r, STeliarova-foucher e, MagraTh i, 
howard Sc, Kruger M, valSecchi Mg, biondi a, grundy 
P, SMiTh Ma, adaMSon P, vaSSal g, PriTchard-joneS K. 
New policies to address the global burden of childhood 
cancers. Lancet Oncol 2013; 14: 125-135.



6

HODGKIN’S CANCER IN THE WORLD 

 26. MaliK K. huMan develoPMenT rePorT 2013. The rise of 
the south: human progress in a diverse world. The rise of 
the south: human progress in a diverse world (March 15, 
2013) UNDP-HDRO Human Development Reports, 2013.

 27. ferlay j, SoerjoMaTaraM i, diKShiT r, eSer S, MaTherS 
c, rebelo M, ParKin dM, forMan d, bray f. Cancer 
incidence and mortality worldwide: sources, methods 
and major patterns in GLOBOCAN 2012. Int J Cancer 
2015; 136: 359-386.

 28. ghoncheh M, Mirzaei M, Salehiniya h. Incidence and 
mortality of breast cancer and their relationship with 
the Human Development Index (HDI) in the World in 
2012. Asian Pac J Cancer Prev 2014; 16: 8439-8443.

 29. bray f, jeMal a, grey n, ferlay j, forMan d. Glo-
bal cancer transitions according to the Human Deve-
lopment Index (2008-2030): a population-based study. 
Lancet Oncol 2012; 13: 790-801.

 30. PaTel ar, PraSad SM, Shih y-cT, eggener Se. The as-
sociation of the human development index with global 
kidney cancer incidence and mortality. J Urol 2012; 
187: 1978-1983.

 31. clarKe ca, glaSer Sl, Keegan Th, STrouP a. Nei-
ghborhood socioeconomic status and Hodgkin’s lym-
phoma incidence in California. Cancer Epidemiol Bio-
markers Prev 2005; 14: 1441-1447.

 32. Micheli a, baili P, Quinn M, Mugno e, caPocaccia r, gro-
Sclaude P. Life expectancy and cancer survival in the Euroca-
re-3 cancer registry areas. Ann Oncol 2003; 14: 28-40.

 33. KiSh jK, yu M, Percy-laurry a, alTeKruSe Sf. Racial 
and ethnic disparities in cancer survival by neighborho-
od socioeconomic status in Surveillance, Epidemiology, 
and End Results (SEER) Registries. J Natl Cancer Inst 
Monogr 2014; 2014: 236-243.

 34. ward e, jeMal a, coKKinideS v, Singh gK, cardinez 
c, ghafoor a, Thun M. Cancer disparities by race/
ethnicity and socioeconomic status. CA Cancer J Clin 
2004; 54: 78-93.

 35. loehrer Sr Pj, greger ha, weinberger M, MuSicK b, Mill-
er M, nicholS c, bryan j, higgS d, brocK d. Knowledge 
and beliefs about cancer in a socioeconomically disadvan-
taged population. Cancer 1991; 68: 1665-1671.

.

 18. hodgSon dc, gilberT eS, doreS gM, Schonfeld Sj, lynch 
cf, STorM h, hall P, langMarK f, PuKKala e, anderSSon 
M, KaijSer M, joenSuu h, foSSa Sd, TraviS lb. Long-term 
solid cancer risk among 5-year survivors of Hodgkin’s 
lymphoma. J Clin Oncol 2007; 25: 1489-1497.

 19. SanTra S. Is human development index (HDI) a reflec-
tor of quality of air? A comparative study on develo-
ped and developing countries. Int J Sci Res 2014; 4: 
1-6.

 20. giebel S, laboPin M, ehninger g, beelen d, blaiSe d, 
ganSer a, bacigaluPo a, czerw T, holowiecKi j, fa-
gundeS eM, nowara e, fraSSoni f, rocha v. Association 
of human development index with rates and outcomes 
of hematopoietic stem cell transplantation for patients 
with acute leukemia. Blood 2010; 116: 122-128.

 21. PaKzad r, MohaMMadian-hafShejani a, MohaMMadian 
M, PaKzad i, Safiri S, Khazaei S, Salehiniya h. Incidence 
and mortality of bladder cancer and their relationship 
with development in Asia. Asian Pac J Cancer Prev 
2015; 16: 7365-7374.

 22. rafieManeSh h, MehTarPour M, Khani f, heSaMi SM, 
ShaMlou r, Towhidi f, Salehiniya h, MaKhSoSi br, 
Moini a. Epidemiology, incidence and mortality of lung 
cancer and their relationship with the development 
index in the world. J Thorac Dis 2016; 8: 1094-1102.

 23. PaKzad r, MohaMMadian-hafShejani a, KhoSravi b, 
SolTani S, PaKzad i, MohaMMadian M, Salehiniya h, 
MoMeniMovahed z. The incidence and mortality of eso-
phageal cancer and their relationship to development 
in Asia. Ann Transl Med 2016; 4: 1-11.

 24. ghoncheh M, MohaMMadian-hafShejani a, Salehiniya 
h. Incidence and mortality of breast cancer and their 
relationship to development in Asia. Asian Pac J Cancer 
Prev 2015; 16: 6081-6087.

 25. ferlay j, SoerjoMaTaraM i, erviK M, diKShiT r, eSer S, 
MaTherS c, rebelo M, ParKin dM, forMan d, bray f. 
Globocan 2012 v1.0, cancer incidence and mortality 
worldwide: IARC CancerBase No. 11 [Internet]. Lyon, 
France: International Agency for Research on Cancer; 
2013. Available from: http://globocan.iarc.fr, accessed 
on 2/2/2016. 2016.


