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Abstract

Introduction: To assess progress against cancer, trends 
in incidence, survival and mortality need to be interpreted 
simultaneously. 

Methods: Data were obtained from the Kuwait Cancer 
Registry (KCR) for all Kuwaiti children (0-14 years) and 
adults (15-99 years) diagnosed with one of 18 common 
cancers during 2000-2013, with follow-up for vital status 
to 31 December 2015. World-standardised average 
annual incidence and mortality rates were calculated for 
2000-2004, 2005-2009, 2010-2013. Five-year net 
survival was estimated with the Pohar Perme estimator, 
corrected for background mortality using life tables 
of all-cause mortality. Survival estimates were age-
standardised using the International Cancer Survival 
Standard weights.

Results: For liver cancer, five-year net survival increased 
from 11.4% to 13.4% for patients diagnosed between 
2000-2004 and 2010-2013, while incidence and 
mortality rates fell from 5.5 to 3.6 and from 3.9 to 3.0 
per 100,000, respectively. Similar patterns were seen 
for acute lymphoblastic leukaemia (ALL) and lymphoma 
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in children. Survival and mortality remained stable for 
cancers of the lung, cervix and ovary, but incidence 
declined from 10.2 to 7.4, 4.9 to 2.4 and 5.8 to 4.3 
per 100,000, respectively. For breast cancer, survival 
increased from 68.3% to 75.2%, while incidence and 
mortality rose from 45.6 to 58.7 and from 5.8 to 12.8 per 
100,000, respectively. For colon cancer, incidence and 
mortality rates rose from 11.4 to 12.6 and from 2.3 to 
5.4 per 100,000, respectively. Five-year survival fell from 
64.8% to 50.2% between 2000-2004 and 2005-2009, 
before rising to 58.5% for 2010-2013.

Conclusion: Increasing survival, alongside falling 
incidence and mortality rates, represents progress in 
cancer control, attributable to effective prevention (e.g. 
tobacco control and lung cancer) and early diagnostic 
activity (e.g. mammography for breast cancer), or better 
treatment (e.g. childhood ALL). The increasing prevalence 
of obesity, linked to rising incidence for breast and colon 
cancers, suggests the need for public health prevention 
campaigns.

Keywords: Population-based cancer registries, cancer 
control, incidence, net survival, mortality, trends, Kuwait.

Introduction 

The question of whether progress is being made 
in alleviating the cancer burden is of great interest to 
health professionals, policymakers and the general public 
alike. To assess progress is critical to determine whether 
primary prevention, diagnostic procedures and treatment 
modalities are efficient and effective. It is also crucial to 
evaluate whether the current cancer control policies are 
adequate, or if further changes in the cancer care system 
are required. 

The goal of primary prevention is to reduce the 
incidence of cancer and overall population morbidity. 
For those people who are eventually diagnosed with 

cancer, the goal of diagnosing the disease and treating 
it effectively is to reduce cancer deaths in the population, 
but evaluating progress based solely on mortality rates 
can be misleading for several reasons. Mortality rates 
are based on the selection and coding of the underlying 
cause of death, which can be affected by several factors: 
technological capabilities in detecting cancer that can 
affect the coding of cancer as the primary cause, changes 
in the selection and coding of the cause of death, and 
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population-based cancer registry that collects and 
maintains high-quality and complete incidence data. 
The International Classification of Diseases for Oncology 
(ICD-O-3) is used for all clinical coding.

Data were obtained for all Kuwaiti adults (aged 15-
99) and children (aged 0-14) diagnosed during 2000-
2013 with an index cancer: oesophagus, stomach, colon, 
rectum, liver, pancreas, lung, breast (women), cervix, 
ovary, prostate and melanoma of the skin in adults, in 
addition to brain tumours, leukaemias and lymphomas 
in both adults and children. To define the cancers, we 
used the anatomical site (topography) for all the solid 
tumours, and morphology for leukaemias, lymphomas, 
and melanoma of the skin.

Data on cancer deaths occurring during 2000-2013 
were also obtained from the KCR. The registry captures all 
cancer deaths in a specific year, through manual scanning 
of all “Death Announcements” at the National Centre for 
Health Information. An individual for whom the immediate 
cause or the underlying cause of death is indicated as 
cancer, is considered a cancer death.5 The most recent 
follow-up for vital status was performed in January 2018.

Population counts for Kuwaiti residents for each year 
(2000-2013), by age group and sex, were obtained from 
Kuwait’s Statistics Department at the Public Authority of 
Civil Information.

Complete and accurate data on follow-up for vital 
status (alive, dead, lost to follow-up) for all registered 
cancer patients, necessary to estimate the survival 
probability, were available as of 31 December 2015. 
Follow-up data were obtained using a combination of 
passive and active methods that ensured all deaths were 
included, irrespective of whether deaths were cancer-
related. 

Incidence and mortality rates were produced by 
calendar period (2000-2004, 2005-2009, 2010-2013) 
for each of the index cancers. To avoid having small 
numbers of patients for analyses, average annual rates 
were estimated for both sexes combined, and expressed 
as the number of cancer diagnoses or cancer deaths per 
100,000 person-years for adults, and per 1,000,000 
person-years for children. 

When the number of incident cases or cancer deaths 
was fewer than 10, rates were not produced. Incidence 
and mortality rates were age-standardised using the 
direct method and the world standard population. For 
adults, age was categorised into 18 age groups: 0-4, 
5-9, 10-14, 15-19, 20-24, 25-29, 30-34, 35-39, 
40-44, 45-49, 50-54, 55-59, 60-64, 65-69, 70-74, 
75-79, 80-84, and 85 years and over. For children, the 
standard weights for the three age groups (0-4, 5-9, 

differences in accurately determining the underlying 
cause of death between individual physicians, different 
hospitals and regions.1 Also, in many countries, not all 
deaths are registered.2 Moreover, mortality rates are 
not well suited to evaluate changes in the diagnostic 
capabilities or treatment of cancer, in a specific period 
of time. That is primarily because mortality rates are 
derived from deaths of patients who may have been 
diagnosed over many years in the past and may not have 
received the same cancer management and treatment. 
The interpretation of mortality is also complex since 
it is influenced both by the development of new cases 
(incidence) and the effectiveness of the health system in 
managing and treating the cancer (survival).3

Population-based cancer survival is the appropriate 
indicator to assess the effectiveness of the cancer 
care system, since it encompasses all aspects of the 
healthcare system; from accurate and early diagnosis, 
to effective and prompt delivery of treatment.4 While 
increased survival is desirable, this might not always be 
indicative of true progress. For instance, an increase in 
survival can sometimes be observed as a result of early 
detection through improved diagnostic procedures or 
screening. However, if early detection is not coupled with 
effective treatment, the survival duration will increase 
but the mortality might not necessarily decrease. This 
represents a situation where survival is increasing but no 
deaths are prevented or delayed. 

On the other hand, a lack of improvement in survival 
does not necessarily imply worse outcomes. For example, 
advanced detection procedures that enable the removal 
of malignant but pre-invasive or in situ tumours can shift 
the biological spectrum of invasive malignancies that are 
diagnosed towards more aggressive cancers: this can 
prompt survival trends to plateau or even decline, despite 
an overall reduction in incidence and mortality. Therefore, 
in order to achieve a comprehensive evaluation of the 
progress against cancer, trends in incidence, survival and 
mortality should be evaluated simultaneously.3

In Kuwait, incidence, survival and mortality have 
been previously assessed; however, there is no existing 
research evaluating these metrics simultaneously. In this 
study, we aim to evaluate progress against cancer in 
Kuwait via assessing survival in the context of incidence 
and mortality, for Kuwaiti children (0-14 years) and adults 
(15-99 years) diagnosed with one of 18 common cancers 
during 2000-2013.

Materials and Methods:

Data on all malignant neoplasms were obtained from 
the Kuwait Cancer Registry (KCR). The KCR is a national 
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10-14) were scaled up to ensure their sum equals to 1. 
The 95% confidence intervals (Cls) were also calculated. 

Five-year net survival was estimated by calendar 
period (2000-2004, 2005-2009, 2010-2013) for 
each index cancer, using the Pohar-Perme estimator,6 
implemented with the program stns in Stata version 14. 
Survival was not estimated when fewer than 10 patients 
were available for analysis. For adults, the International 
Cancer Survival Standard (ICSS) weights were used 
for age-standardisation, where age at diagnosis was 
categorised into 5 groups: 15-44, 45-54, 55-64, 65-
74 and 75-99 years and, for prostate cancer, 15-54, 
55-64, 65-74, 75-84 and 85-99 years. For children, 
age-standardisation was performed by assigning equal 
weights to the 3 age-specific estimates: 0-4, 5-9 
and 10-14 years. Only unstandardised estimates were 
reported when standardisation was not possible. The 
95% confidence intervals (CI) for all unstandardised and 
age-standardised estimates were derived assuming 
a normal distribution, truncated to the range 0-100. 
Confidence intervals were constructed using standard 
errors calculated using the Greenwood method.7 When 
no deaths or censorings occurred within 5 years, or if 
all patients died (survival probability 1 or 0), a binomial 
approximation was obtained for the upper and lower 
bound of the CI. 

Results:

During 2000-2013, survival increased for oesophagus, 
stomach, liver, pancreas, breast, prostate, brain (adults), 
lymphoid neoplasms, lymphoma (children), acute 
lymphoblastic leukaemia (children), and brain (children). 
Little or no change (less than 2%) was observed for rectal, 
lung, ovarian and cervical cancer, while survival declined 
for colon cancer and myeloid neoplasms in adults (Table 
1 and Figure 1).

Considering survival in the context of incidence and 
mortality, the following patterns were observed: increase 
in survival combined with decreased incidence and/or 
mortality (liver cancer and childhood acute lymphoblastic 
leukaemia and lymphoma); decrease in incidence with 
little or no change in survival or mortality (lung, cervical 
and ovarian cancer); increase in survival with increased 
incidence or mortality (breast, prostate cancer and 
lymphoid neoplasms); little or no change in incidence, 
survival or mortality (rectal cancer); decrease in survival 
with increased incidence or mortality (colon cancer and 
myeloid neoplasms); and increase in survival with little 
or no change in incidence or mortality (oesophagus, 
stomach, pancreatic cancer, and brain tumours in adults 
and children) (Figure 1).

Increase in survival, decreased 
incidence or mortality

This pattern was illustrated for liver cancer, and for 
acute lymphoblastic leukaemia (ALL) and lymphoma in 
children. 

For liver cancer, unstandardised five-year net survival 
increased from 11.4% to 13.4% for patients diagnosed 
between 2000-2004 and 2010-2013, incidence fell 
from 5.5 to 3.6 per 100,000 population and mortality 
decreased slightly (3.9 to 3.0 per 100,000). 

For ALL and lymphoma, survival increased from 76.1% 
to 88.4% and 93.0% to 96.3%, respectively. Incidence 
rates dropped from 25.2 to 20.0 per 1,000,000 for ALL, 
and from 47.3 to 39.9 per 1,000,000 for lymphoma. 
Mortality rates were not available, because deaths due to 
lymphoblastic leukaemia (ALL) and lymphoma in children 
were very low (<10 patients).

Decrease in incidence with little or 
no change in survival or mortality

Between 2000-2004 and 2010-2013, this pattern 
was illustrated for lung, cervical and ovarian cancer. 

For lung and cervical cancer, incidence declined from 
10.2 to 7.4 per 100,000 and from 4.9 to 2.4 per 100,000, 
respectively. 

For cervical cancer, survival increased minimally 
(54.8% to 56.6%) and mortality remained the same, while 
for lung cancer, both age-standardised five-year survival 
and mortality rate remained stable (13.3% to 13.4% and 
5.1 to 5.5 per 100,000, respectively). 

The same pattern was also observed for ovarian 
cancer between 2005-2009 and 2010-2013, where 
incidence decreased (5.8 to 4.3 per 100,000), and age-
standardised five-year survival and the mortality rate 
remained stable (35.4% to 35.1% and 2.9 to 2.9 per 
100,000, respectively).

Increase in survival, increased 
incidence or mortality

For breast, age-standardised five-year survival 
increased from 68.3% to 75.2% between 2000-2004 
and 2010-2013, while incidence and mortality also 
increased, from 45.6 to 58.7 per 100,000, and from 5.8 
to 12.8 per 100,000, respectively. 

A similar pattern appeared for prostate cancer 
patients diagnosed between 2005-2009 and 2010-
2013, where increases were observed in survival (71.9% 
to 84.0%) and incidence (16.0 to 21.5 per 100,000); 
however, unlike for breast cancer, mortality for prostate 
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Discussion:

This study presents the first evaluation of trends in 
survival during 2000-2013 for 18 common cancers 
in Kuwait, interpreted in the context of incidence and 
mortality. To evaluate all three metrics simultaneously 
allows for a more insightful assessment of cancer control 
strategies, highlighting patterns in incidence, survival and 
mortality that can show whether progress is truly being 
achieved.3

Between 2000-2004 and 2010-2013, survival 
increased for most cancers: oesophagus, stomach, 
liver, pancreas, breast, prostate, lymphoid neoplasms, 
lymphoma (children), and acute lymphoblastic leukaemia 
(children). However, survival decreased for patients 
diagnosed during 2000-2004 and 2005-2009 for all 
cancers, with the exception of liver, lung, breast, lymphoid 
neoplasms and brain (children). This decline was attributed 
primarily to improvements in the registry’s data quality.8 
Over the 14-year period (2000-2013), the percentage 
of patients lost to follow-up, as well as those registered 
only from a death certificate (DCO) or detected solely at 
autopsy, gradually decreased, ultimately reaching 0% for 
almost all cancers by 2010-2013. In survival analyses, 
DCOs are excluded because follow-up information for 
these patients is unavailable. DCO registrations also 
tend to comprise patients diagnosed with more lethal 
cancers, or with cancers diagnosed at an advanced stage. 
Therefore, improved registration practices over the years, 
resulting in fewer exclusion of DCOs, can also lead to an 
apparent decline in survival.9

The increases in survival between 2005-2009 
and 2010-2013 for most cancers, despite continual 
improvement in data quality, could therefore be indicative 
of advances in the effectiveness of the healthcare system 
in managing and treating cancer. These increases in 
survival also coincide with the establishment of the 
five-year cancer care partnership between the Kuwait 
Cancer Control Centre (KCCC) and the Toronto University 
Health Network (UHN). The latter commenced in January 
2011, with the goal of improving the health services for 
cancer patients in Kuwait.10 To monitor survival of patients 
diagnosed after the end of the partnership will be critical 
to assess its effect on the healthcare system.

Mortality rates were relatively stable for most cancers 
between 2000-2004 and 2010-2013, with the exception 
of colon and breast cancer, where mortality increased 
(2.3 to 5.4 per 100,000, and 5.8 to 12.8 per 100,000, 
respectively). This lack of decrease in cancer deaths over 
the years, despite increased survival for many cancers, 
could be indicative of incomplete death registration 
in earlier years, particularly during 2000-2004. As 

cancer decreased during 2005-2013 (from 4.9 to 3.4 
per 100,000). For lymphoid neoplasms, slight increases 
between 2000-2004 and 2010-2013 were observed in 
incidence (15.5 to 16.7 per 100,000) and mortality (3.5 to 
4.3 per 100,000), while the increase in survival was more 
substantial (71.9% to 84.0%).

Little or no change in survival, 
incidence or mortality

This pattern was reflected for rectal cancer between 
2000 and 2013: little change in any of the three age-
standardised metrics was observed (1% or less change in 
survival and 0.5 or less per 100,000). 

For melanoma, incidence, survival and mortality were 
not estimated, due to small numbers of patients or deaths, 
but the number of incident cases and deaths remained 
low throughout 2000-2013.

Decrease in survival, increased 
incidence or mortality

This pattern was most evident in colon cancer and 
myeloid neoplasms. 

For colon cancer, survival decreased (from 64.8% 
to 58.5%) between 2000-2004 and 2010-2013, and 
incidence increased slightly (from 11.4 to 12.6 per 
100,000), while mortality more than doubled (2.3 to 5.4 
per 100,000). In contrast, a different pattern was observed 
for colon cancer between 2005-2009 and 2010-2013: 
survival increased (from 50.2% to 58.5%), while incidence 
and mortality rates increased slightly (from 11.4 to 12.6, 
and 4.1 to 5.4 per 100,000, respectively).

For myeloid neoplasms in adults, a similar pattern was 
observed between 2000-2004 and 2010-2013: survival 
decreased from 38.6% to 25.6%, while incidence and 
mortality increased slightly (3.5 to 4.3 per 100,000 and 1.4 
to 2.2 per 100,000, respectively). Between 2005-2009 
and 2010-2013, however, the three metrics changed 
relatively little: survival changed from 24.0% to 25.6%, 
incidence from 4.1 to 4.9 per 100,000 and mortality from 
1.9 to 2.2 per 100,000.

Increase in survival, little to no 
change in incidence or mortality

This pattern was observed for oesophagus, stomach, 
pancreatic cancer, and brain tumours (adults and 
children). While survival increased between 2000 and 
2013, for all these cancers, incidence and mortality rates 
changed minimally (1 or less per 100,000).
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with the registration of incident cases, the quality and 
completeness of death registrations at the KCR have 
improved over time. Death registration practices are now 
more standardised and timely, better coordinated with 
hospitals and vital statistics offices, and less susceptible to 
variations in attributing the deaths as “due to cancer”. The 
latter, however, are dependent on whether the selection 
of causes leading to the death are coded correctly by 
physicians.5 Therefore, incomplete death ascertainment, 
improper sequencing of causes of death, and differences 
in certification of cancer as the underlying cause, could 
collectively constitute a problem in calculating cancer 
mortality rates. This reinforces the argument against 
using mortality rates as the sole indicator of progress.

The combination of increased survival with decreased 
incidence and mortality presents an explicit pattern of 
progress against cancer. This pattern was shown for liver 
cancer, and childhood acute lymphoblastic leukaemia 
(ALL) and lymphoma. For liver cancer, some of the main 
precursors are chronic infections with hepatitis B (HBV) 
or C virus (HCV).11 Therefore, this decrease in incidence 
of liver cancer in Kuwait, and slight increase in survival 
(2%), could be due to improved vaccination and medical 
interventions (e.g. new antiviral therapies for acute 
HCV and chronic HBV or HCV infections),11, 12 increased 
public health knowledge of preventing transmission and 
infection, and enhanced detection or access to care.

For lymphoma and acute lymphoblastic leaukaemia 
(ALL) in children, progress was mainly attributable to 
the major advances in the treatment of ALL in children, 
and lymphoma in both adults and children over the past 
decades.13, 14 However, the same cannot be implied for 
myeloid neoplasms in adults, where only slight increases 
in survival were observed between 2005-2013 (24.0% 
to 25.6%). This could be partly because improved 
management of ALL pertains mostly to younger patients, 
where adults with ALL tend to have worse outcomes 
than children, due to underutilisation of chemotherapy 
regimens associated with older age.15, 16 Moreover, our 
definition of myeloid neoplasms in this study includes 
other subtypes such as acute myeloid leukaemia (AML), 
which are associated with poorer prognosis.17 

Decreases in incidence, observed for lung, cervical 
and ovarian cancer, are also likely to indicate progress. 
This is primarily due to the fact that although survival 
increased minimally for cervix (54.8% to 56.6%) and 
remained relatively constant for lung and ovary, a decline 
in incidence generally reflects that fewer people are 
being diagnosed with the disease. This could be due 
to lower prevalence of risk factors. In the case of lung 
cancer, introducing tobacco control initiatives such as the 
implementation of national tobacco control programmes, 

smoking bans, smoking cessation support, and 
decreasing the affordability of cigarettes,18 could have 
contributed to the decline in incidence rates. For ovarian 
cancer, the reduced incidence could reflect the uptake of 
oral contraceptives or the decline in usage of menopausal 
hormone therapies,19 both of which are known to reduce 
the risk of ovarian cancer.20 

Declines in incidence can also reflect early diagnostic 
activity. In the case of cervical cancer, cancer precursors 
or pre-malignant tumours are detected through pap 
smears, and are subsequently removed. This leads to an 
increase in in situ tumours [data not shown] and fewer 
invasive malignancies, without necessarily improving 
survival.

For breast cancer, incidence, survival and mortality 
increased between 2000-2004 and 2010-2013, while 
for prostate cancer, incidence and survival increased, but 
mortality remained relatively constant. Similar increases 
in incidence and survival for breast and prostate were 
also observed in Europe,21 and were partly attributed to 
early diagnosis: mammography screening programmes 
for breast cancer, and widespread use of prostate-
specific antigen (PSA) testing for prostate cancer. These 
early diagnostic procedures can sometimes bias survival 
estimates: lead-time bias (increases survival through 
bringing forward the time of diagnosis without postponing 
the time of death), length bias (increases survival by 
preferential detection of slow-growing tumours or 
tumours with good prognosis), and “over-diagnosis” 
(detecting tumours that would never have progressed 
to cancer during the patient’s expected lifetime, or 
progressed so slowly that the patient would have died 
from other causes without experiencing symptoms that 
could have led to a clinical diagnosis).22 These biases, 
however, are more pronounced for prostate cancer than 
breast cancer,23 implying that the increased survival 
for prostate cancer does not necessarily reflect true 
progress. However, between 2005-2009 and 2010-
2013, increases in prostate cancer survival in Kuwait were 
coupled with slight decreases in mortality. This decrease, 
despite a continuous increase in incidence, could suggest 
possible therapeutic improvements or better management 
and access to cancer care. 

In Kuwait, the national mammography screening 
programme for breast cancer was not operational for 
patients diagnosed during 2000-2013. This suggests 
that, in addition to opportunistic screening, other factors 
could be responsible for the increasing incidence, such 
as delayed childbirth, fewer children and increased 
obesity.24 The obesity epidemic in Kuwait is striking, and 
could certainly influence the incidence of obesity-related 
cancers. These factors could also have contributed to 
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Cancer
Calendar 

period
No. 
patients

ASIR No. 
patients

Unstandardized NS Standardized NS
Deaths

ASMR

rate 95% CI (%) 95% CI (%) 95% CI rate 95% CI

Adults

Oesophagus

2000-2004 33 1.7 1.1 - 2.3 27 § 17.6 2.9 - 32.4 .. 15 0.8 0.4 - 1.2

2005-2009 25 1.0 0.6 - 1.4 24 9.5 0.0 - 20.6 .. 16 0.7 0.3 - 1.0

2010-2013 39 1.5 1.0 - 2.0 39 25.4 10.5 - 40.4 .. 23 1.0 0.6 - 1.4

Stomach

2000-2004 69 3.2 2.4 - 4.0 59 18.9 8.0 - 29.9 15.0 7.2 - 22.8 29 1.4 0.9 - 1.9

2005-2009 81 2.7 2.0 - 3.3 79 15.9 7.8 - 24.0 13.4 7.8 - 19.0 53 1.9 1.4 - 2.5

2005-2009 69 2.5 1.9 - 3.1 69 16.9 7.4 - 26.4 22.4 13.8 - 31.1 53 2.0 1.5 - 2.6

Colon

2000-2004 259 11.4 10.0 - 12.9 237 64.8 57.6 - 72.0 64.8 53.1 - 76.5 47 2.3 1.6 - 2.9

2005-2009 332 11.4 10.2 - 12.7 325 57.8 51.9 - 63.7 50.2 42.7 - 57.7 106 4.1 3.3 - 4.9

2010-2013 347 12.6 11.2 - 13.9 346 60.9 54.5 - 67.2 58.5 49.4 - 67.7 141 5.4 4.5 - 6.3

Rectum

2000-2004 89 4.0 3.2 - 4.9 85 60.7 49.2 - 72.3 59.3 50.2 - 68.4 15 0.8 0.4 - 1.2

2005-2009 131 4.5 3.7 - 5.3 130 60.8 51.3 - 70.3 53.3 42.4 - 64.2 41 1.5 1.0 - 2.0

2010-2013 115 4.1 3.4 - 4.9 115 63.7 53.0 - 74.3 58.2 48.5 - 67.9 35 1.3 0.9 - 1.8

Liver

2000-2004 111 5.5 4.4 - 6.5 68 § 11.4 3.5 - 19.2 .. 78 3.9 3.0 - 4.8

2005-2009 126 5.0 4.1 - 5.9 106 12.4 5.8 - 19.1 .. 87 3.6 2.8 - 4.4

2010-2013 90 3.6 2.8 - 4.4 87 13.4 6.3 - 20.6 18.6 10.0 - 27.2 74 3.0 2.3 - 3.7

Pancreas

2000-2004 75 3.6 2.7 - 4.4 57 § 11.2 3.1 - 19.3 .. 37 1.9 1.3 - 2.5

2005-2009 95 3.7 2.9 - 4.4 91 8.2 2.5 - 13.8 7.0 3.1 - 10.9 72 2.8 2.1 - 3.4

2010-2013 95 3.6 2.8 - 4.3 92 13.2 5.4 - 21.1 23.6 12.0 - 35.2 69 2.8 2.1 - 3.4

Lung

2000-2004 202 10.2 8.8 - 11.6 180 13.7 8.2 - 19.2 13.3 9.3 - 17.4 103 5.1 4.1 - 6.1

2005-2009 202 8.0 6.9 - 9.2 191 15.7 10.1 - 21.3 16.3 11.1 - 21.5 127 5.2 4.3 - 6.1

2010-2013 189 7.4 6.3 - 8.5 188 13.8 8.4 - 19.3 13.4 8.8 - 18.0 134 5.5 4.5 - 6.4

Melanoma
(skin)

2000-2004 6 ¥ .. 5 ¥ .. .. 1 ¥ ..

2005-2009 7 ¥ .. 6 ¥ .. .. 4 ¥ ..

2010-2013 8 ¥ .. 7 ¥ .. .. 2 ¥ ..

Breast
(women)

2000-2004 639 45.6 41.9 - 49.3 628 76.1 72.3 - 79.8 68.3 58.0 - 78.7 78 5.8 4.5 - 7.2

2005-2009 957 53.9 50.3 - 57.4 953 77.8 74.8 - 80.8 71.0 63.8 - 78.2 175 10.9 9.2 - 12.6

2010-2013 989 58.7 55.0 - 62.5 987 80.5 77.5 - 83.6 75.2 66.4 - 83.9 204 12.8 11.0 - 14.6

Cervix

2000-2004 64 4.9 3.6 - 6.2 62 57.8 45.0 - 70.6 54.8 45.7 - 63.8 16 1.5 0.7 - 2.3

2005-2009 59 3.3 2.4 - 4.2 59 73.8 61.7 - 86.0 .. 17 1.2 0.6 - 1.8

2010-2013 43 2.4 1.7 - 3.2 42 65.2 50.1 - 80.3 56.6 44.8 - 68.4 18 1.2 0.6 - 1.8

Ovary

2000-2004 70 5.4 4.0 - 6.7 62 38.9 26.3 - 51.5 .. 27 2.4 1.5 - 3.3

2005-2009 100 5.8 4.6 - 6.9 92 42.6 32.0 - 53.3 35.4 27.1 - 43.7 44 2.9 2.0 - 3.8

2005-2009 70 4.3 3.3 - 5.4 67 43.3 31.7 - 54.8 35.1 27.5 - 42.8 43 2.9 2.0 - 3.8

Prostate

2000-2004 124 14.0 11.6 - 16.5 116 78.8 66.7 - 90.9 .. 27 3.1 1.9 - 4.2

2005-2009 172 16.0 13.6 - 18.4 169 72.1 62.3 - 81.9 71.9 64.1 - 79.6 52 4.9 3.5 - 6.2

2010-2013 226 21.5 18.6 - 24.4 224 85.8 75.3 - 96.3 84.0 74.1 - 94.0 34 3.4 2.2 - 4.5

Brain

2000-2004 109 3.8 3.0 - 4.6 67 § 30.3 19.1 - 41.5 .. 56 2.2 1.6 - 2.8

2005-2009 100 2.7 2.2 - 3.3 84 29.0 19.2 - 38.8 24.9 17.4 - 32.5 53 1.5 1.1 - 2.0

2010-2013 87 2.5 1.9 - 3.1 79 38.9 27.1 - 50.7 31.8 23.4 - 40.2 63 2.0 1.5 - 2.6

Myeloid
neoplasms

2000-2004 115 3.5 2.8 - 4.2 84 55.5 44.4 - 66.6 38.6 29.3 - 47.8 38 1.4 0.9 - 1.9

2005-2009 157 4.1 3.4 - 4.8 136 44.3 35.6 - 53.0 24.0 15.9 - 32.0 60 1.9 1.4 - 2.5

2010-2013 141 4.3 3.6 - 5.1 126 42.0 32.9 - 51.1 25.6 17.7 - 33.6 62 2.2 1.6 - 2.8

Lymphoid
neoplasms

2000-2004 509 15.5 14.0 - 17.0 375 69.7 64.5 - 74.9 52.1 42.9 - 61.2 89 3.5 2.8 - 4.3

2005-2009 681 17.7 16.3 - 19.2 537 73.3 69.0 - 77.5 63.2 55.8 - 70.7 133 4.2 3.5 - 5.0

2010-2013 601 16.7 15.3 - 18.1 493 77.9 73.6 - 82.3 68.2 59.5 - 76.9 124 4.3 3.5 - 5.1

Children*

Brain
children

2000-2004 20 10.7 6.0 - 15.4 18 47.1 24.4 - 69.8 .. 9 ¥ ..

2005-2009 20 9.7 5.5 - 14.0 22 59.2 39.2 - 79.1 .. 9 ¥ ..

2010-2013 9 ¥ .. 9 ¥ .. .. 8 ¥ ..

ALL
children

2000-2004 85 47.3 37.2 - 57.4 83 78.5 69.1 - 87.9 76.1 65.7 - 86.5 8 ¥ ..

2005-2009 99 48.4 38.8 - 57.9 98 79.7 71.8 - 87.6 74.9 65.6 - 84.1 17 8.0 4.2 - 11.8

2010-2013 70 39.9 30.5 - 49.2 70 86.8 79.1 - 94.4 88.4 80.6 - 96.2 3 ¥ ..

Lymphoma
children

2000-2004 48 25.2 18.0 - 32.3 48 91.5 83.5 - 99.6 93.0 86.9 - 99.1 3 ¥ ..

2005-2009 45 21.3 15.0 - 27.5 45 91.0 82.6 - 99.5 90.7 84.3 - 97.1 2 ¥ ..

2010-2013 36 20.0 13.4 - 26.5 36 94.6 87.2 - 100.0 96.3 91.4 - 100.0 2 ¥ ..

Table 1: Age-standardized incidence (ASIR) and mortality rates (ASMR) per 100,000 and age-standardized 5-year net survival (NS 
%), Kuwaiti adults (0-99 years) and children (0-14 years), 2000-2013 

ASIR: age-standardized incidence rate; ASMR: age-standardized mortality rate; NS: net survival; CI: confidence interval; § Survival estimates considered less reliable due to greater than 
15% of patients lost to follow-up or registered only from a death certificate or at autopsy; ¥ Number of patients/deaths <10; * Incidence and mortality rates for childhood cancers are 
presented per 1,000,000
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Figure 1: Age-standardised incidence rate (ASIR), age-standardised 5-year net survival (NS) and age-standardised mortality rate 
(ASMR), 2000-2013

NS*: unstandardised net survival
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the increased mortality rates observed in Kuwait, and 
most Asian countries, which conflict with the decreases 
in breast cancer mortality observed in North America, 
Western Europe and Oceania.24 In contrast, the increased 
survival seen in Kuwait could therefore be attributed 
to an increase in early-stage diagnosis, providing 
better treatment opportunities and more effective and 
individualised approach to treatment,25 and increased 
awareness and knowledge of Kuwaiti women with regard 
to breast cancer warning signs.26

Between 2000-2004 and 2010-2013, colon cancer 
incidence increased slightly, survival decreased, and 
mortality increased substantially. This pattern, however, 
was not consistent throughout the 14-year period. 
Between 2005-2009 and 2010-2013, incidence, 
survival and mortality all increased. The increases in 
incidence and mortality could be due to higher prevalence 
of lifestyle-related risk factors (diet high in fat, high meat 
consumption, physical inactivity, obesity).27 However, 
although these factors are highly prevalent in Kuwait,28 the 
incidence rates during 2000-2013 increased only slightly 
(11.4 to 12.6 per 100,000). This could suggest greater 
early diagnostic activity, for instance, the widespread use 
of advanced endoscopy procedures − not necessarily as 
part of a screening programme − that enable the detection 
and removal of polyps and benign tumours, and can result 
in decreased incidence of invasive malignancies. This 
can counterbalance the high prevalence of risk factors, 
leading to a minimal increase in incidence. The increased 
survival for colon cancer in Kuwait could therefore be due 
to diagnosis of early-stage tumours or better treatment. 

For cancers where survival increased but there was no 
substantial change in incidence or mortality, increases in 
survival could be due to various reasons: earlier detection 
via endoscopy (stomach cancer),29 enhanced diagnostic 
imaging (pancreatic cancer),30 better therapeutic 
practices, or better access to cancer care. Moreover, in 
Kuwait, more complete death registration since 2000-
2004 could have contributed to the lack of decrease in 
mortality for many cancers between 2000-2004 and 
2010-2015, despite increases in survival. Continuous 
surveillance of incidence, survival and mortality should 
therefore be maintained in the future, in order to monitor 
where mortality eventually decreases as a result of 
increased survival. 

Due to Kuwait’s small population, small numbers 
of patients restricted the estimation of some cancer 
metrics (e.g. melanoma in adults, childhood mortality). 
Separate analyses by sex, and age-standardisation of 
all the survival estimates was also not possible for some 
cancers, hindering our interpretation of trends throughout 
the period 2000-2013. 

Conclusion

This evaluation of survival alongside incidence and 
mortality has provided a more comprehensive overview of 
progress against cancer. In Kuwait, the observed progress 
might be associated with implementation of preventive 
strategies (e.g., tobacco control initiatives with lung 
cancer, or improved HBV vaccination for liver cancer), 
removal of precursor lesions (e.g., pap smears for cervical 
cancer), early diagnostic activity (e.g., mammography for 
breast cancer), and better treatment (e.g., lymphoma, 
childhood ALL and colon cancer). However, the increase 
in the incidence of lifestyle-related cancers (e.g., breast 
and colon cancer) suggests the need for more public 
health prevention campaigns, particularly targeting 
obesity. Continuous monitoring will also be required to 
assess progress against cancers where survival has not 
improved, or even declined. Finally, this study accentuates 
the importance of strategic and continuous evaluation of 
all aspects of the cancer burden, to aid the efforts made 
against cancer.
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