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Abstract

Cancer is becoming an increasingly important cause of premature mortality in developing countries as their
populations expand and their lifestyle becomes westernized. The aim of this study was to determine the frequency
distribution of various neoplasms among Iranian inpatients, their demographic status and length of stay involved in
hospitals during 2000-2002.

Records of 17447 inpatients who were hospitalized with malignant tumors in Iranian public hospitals during
2000-2002 were studied. The neoplasms had been coded and classified according to International Classification of
Diseases, 10th Revision (ICD-10). The frequency distribution of cancer patients was evaluated by age, sex, place of
residence and the length of stay at hospital.

There were 9470 male patients (54.3%) and 7977 females (45.7%). The measd age was 51#£0.6 with a
median of 55 years. The average for females (42¥0.2 yrs) was significantly lower than that for males (5281.7
yrs) (p<0.001). The five most common cancer sites were the digestive organs (27.6%) followed by lymphoid and
haematopoitic tissues (21.4%), breast (10.2%), respiratory and intrathoracic organs (8.8%) and skin (6%). These
accounted for 74% of all malignancies. Some 31% of women'’s cancers were found in breast or genital organs compared
to only 7.6% for males. The male/female ratio was 1.19 with the highest being 2.85 for respiratory organs and the
lowest being 0.04 for breast. Mean age of male patients with cancer of the digestive organs, respiratory and
intrathoracic organs and skin was significantly lower than that of females (p<0.001). The median length of stay of
patients in hospitals each time they were admitted was 6 days. Of the cancer patients, 77.7% lived in urban areas
which include only 64.5% of the population. Rural patients with skin cancer accounted for 32.1%.

In conclusion, the results of this study carry important implications for future health planning strategies and
provide a baseline for further studies on the evaluation of malignancies in Iran.
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Introduction increasing problem of non-communicable diseases,
predicted to increase to 73% of the global burden of diseases
Cancer is becoming an increasingly important cause @f 2020, from 43% in 1998. Non-communicable diseases,
premature mortality in the developing countries as theithe third largest of which is cancer, account for more than
populations age and expand, tobacco consumption increag§d$6 of the disease burden in high income countries. Their
and diets are westernized (Parkin et al. 2001). Approximatefyrevalence is increasing rapidly in low and middle income
60% of global cancers occur in developing countries. Theommunities and have recently been given a higher priority
cancer death rate already exceeds that for infectious dise@#seNorld Health Organization programs. Nonetheless,
in Iran as well as in many middle income countries, makingvailable resources, particularly for cancer, within
it a particularly complex health problem which consumesleveloping countries remain grossly inadequate to deal with
extensive human and financial resources. Many developirige problem (Parkin et al., 2001, Boffetta and Parkin, 1994).
countries are beginning to divert more resources to the With rapid changes of health indicators in the Iranian
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population as a result of improving living standards, decreaseedian of 55 years. The average age of femalest(19.2)
in infant mortality, lowering of morbidity and mortality from was significantly lower than that of males (5228.7);
infectious diseases, a pattern of epidemiological transitiop<0.001. Due to skewed distribution of age (Figure 1) the
toward non-communicable diseases is being experiencedinedians for female and male patients were 51 and 59 years
our community (Yavari et al. 2003). Life expectancy hagespectively (p<0.001). As can be seen from the figure, for
increased to over 70 years and infant mortality has decreasta 26-55 year age group, the percentage for women was
markedly in recent years. Because of this transitionhigher than for men whereas this trend changed noticeably
mortality due to cancers is now the third cause of death aftafterwards.
cardiovascular diseases and accidents (Naghavi, 2000). In The five most common cancer sites among in-patients
recent years, there has been an increasing demand for reliabere the digestive organs (27.6%) followed by lymphoid
documented cancer data by national health officials andnd haematopoitic tissues (21.4%), breast (10.2%),
researchers in the field of cancer. In Iran, the epidemiologsespiratory and intrathoracic organs (8.8%) and skin (6%).
of cancer is not precisely explainable because of the lack @hese accounted for 74% of all malignant cases.
a well-established population-based registry system. There were 9,470 cancer cases in males, with the five
However efforts are being made to explore the magnitudmost common cancers being: digestive organs (30.7%)
of the problem. followed by lymphoid and haemapoitic (24.1%), respiratory
Based on existing data, an increase in the frequency ahd intrathoracic (12%), skin (6.9%) and male genital organs
some types of cancers is already evident; e.g., the relatiy.1%). As for the female cancer cases, a total of 7,977 were
frequency of breast cancer has doubled in the past thirpbserved with the five most common cancers being:
years and mortality due to gastric cancer has increasetigestive organs (23.9%) followed by breast (21.5%),
notably. Cancers of stomach, esophagus, larynx and lunigmphoid and haematopoitic (18.2%), female genital organs
breast and cervix are the most frequent cancers among Iraf®6%), and finally respiratory and intrathoracic organs (5%).
population (Mortazavi et al. 1999; Mohagheghi 2000, Nadinit was found that 31% of women'’s cancers were in the breast
et al. 2000). The aim of this study was to determine ther female genital organs compared to only 6.8% in male
frequency distribution of different neoplasms among Iraniagenital organs and breast. Therefore for both sexes, the most
in-patients, their demographic status and the length of relatégequent cancer was in the digestive organs. Except for the
stays in hospitals during 2000-2002. The results form a badiseast and genital organs, the other cancers ranked alike for
for planning, prioritizing and monitoring cancer control both genders.
activities, and provide important information for developing  The male/female ratio for the whole sample was 1.19.
prudent public health policies. Hospital information canThis ratio was 2.85 for respiratory, 2.76 for urinary tract,
serve as a platform for comparison of our data with othet.7 for skin, 1.5 for digestive organs and also lip, oral cavity
Iranian and regional data, and should prove useful foand pharynx. The lowest ratio was approximately 0.04 for
monitoring health trends, hospital utilization, and thebreast cancer.

distribution of budgets and funds. The frequency of inpatients with cancer demonstrated
increase with age in both sexes. For those aged 55 and below

Materials and Methods the male/female ratio was 0.91, while after this age the ratio
rose to 1.57.

Of 36,364 patients admitted to public hospitals with  Overall 54% of digestive, 56.2% of respiratory and 48%
neoplasms in Iran during 2000-2002, records of 17,44@f skin cancer patients were between 56-75 years of age.
patients diagnosed for malignant tumors were studiedOn the other hand, 46.3% of female patients with genital
Remaining patients (52%) were benign. The data coversrgan cancer were in the 36-55 yr age group and 56% of
about 60% of the public hospitals located in different
provinces of Iran. Neoplasms were coded and classifi 30
according to International Classification of Diseases, 1C |
Revision, ICD-10 (WHO, 1992). In this study the cancel O Male B
were classified into 13 groups. The frequency distributic . 20 - O Female [
of cancer patients by age, sex, place of residence (ru E
urban) and the length of stay (LOS) at hospitals was dra
for all groups. For age and LOS, mean and stande 10 1
deviation, median, quartiles and 95% confidence interv:

5,
were presented. |_|_| |—|_| |—n
0

Results <=15 16- 26- 36- 46- 56- 66- >=76
25 35 45 55 65 75
Age groups

Of the 17,447 cancer cases, 9,470 (54.3%) were m
and 7,977 (45.7%) were female (see Table 1). Mean arfdgure 1. Distribution of Cancer Inpatients by Age
standard deviation (sd) of their age was 52®6 with  Groups and Sex
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male genital organs cancer patients were 66 years or aboy®.6%), mesothelial and soft tissue (4%) and urinary tract
On the whole, most female patients (55.4%) were in the agancer (2.8%).
group 36-65 years compared to most male patients (55.4%) Table 1 shows that in-patients with cancer of the bone
with 56+ years. and articular cartilage were the youngest with a mean age
About one fourth of patients with cancer of the lymphoidof 32.120.7. Half of these patients were 24 years or younger.
and haematopoitic organs were under 15 years. Out of 1,4The mean age of female patients was even less than that of
children under 15 years of age, malignant neoplasms efiales (p<0.001). The average age of male patients with
lymphoid and haematopoitic were the commonest (62%j)ancer of the digestive organs, respiratory and intrathoracic
followed by eye, brain and other central nervous systemrgans and skin was significantly lower than those of females
(CNS) cancers (9.3%), bone and articular cartilage cancefjs<0.001). Among patients with cancer of the lip, oral cavity

Table 1. Mean, Median, Standard Deviation (sd) and Quatrtiles of Cancer Inpatients’ Age (years); Iran 2000-2002

Total subjects: Number Meansd pP25* Median p75* 95% CI*
Lip, oral cavity and pharynx 457 484320.4 33 50 64 (46.4,50.2)
Digestive organs 4811 59#415.3 50 62 70 (59.0,59.8)
Respiratory & intrathoracic organs 1539 66.45.3 52 64 71 (59.7,61.2)
Bone and articular cartilage 438 3220.7 16 24 47 (30.1,34.0)
Skin 1041 57.6- 17.6 48 61 70 (56.6,58.7)
Mesothelial and soft tissue 516 440716 26 45 62 (42.2,46.0)
Breast 1784 49.6 12.7 40 48 57 (48.4,49.6)
Female genital organs 763 4%85.5 40 49 61 (48.7,50.9)
Male genital organs 582 604720.6 54 68 75 (59.0,62.4)
Urinary tract 741 59.0-18.8 50 63 72 (57.7,60.4)
Eye, brain & other parts of CNS 677 43:22.5 21 41 60 (38.5,41.9)
Thyroid and other endocrine glands 366 4619.1 32 45 62 (44.3,48.2)
Malignant neoplasms of lymphoid, 3732 33.24.1 16 40 62 (38.7,40.3)
haematopoitic & related
Total 17447 51.2 20.6 38 55 68 (50.9,51.5)
MALE:
Lip, oral cavity and pharynx 274 504020.9 35 53 66 (47.5,52.5)
Digestive organs 2904 604315.1 51 64 71 (59.8,60.9)
Respiratory & intrathoracic organs 1139 61.84.4 55 65 72 (61.0,62.7)
Bone and articular cartilage 253 324204 16 25 48 (29.8,34.9)
Skin 655 58.9+ 17.3 50 63 71 (57.6,60.2)
Mesothelial and soft tissue 272 43@23.2 21 44 63 (40.2,45.7)
Breast 65 51.3 184 39 51 65 (46.7,55.9)
Male genital organs 582 604720.6 54 68 75 (59.0,62.4)
Urinary tract 544 59.2 18.1 50 63 72 (57.6,60.7)
Eye, brain & other parts of CNS 361 43:22.4 22 41 60 (38.5,43.1)
Thyroid and other endocrine glands 142 47 179.9 33 49 64 (43.9,50.5)
Malignant neoplasms of lymphoid, 2279 39.24.4 16 40 62 (38.42,40.4)
haematopoitic & related
Total 9470 52.821.7 39 59 70 (52.3,53.2)
FEMALE:
Lip, oral cavity and pharynx 183 45+4719.3** 32 47** 60 (42.8,48.5)
Digestive organs 1907 584015.4** 49 60*** 70 (57.3,58.7)
Respiratory & intrathoracic organs 400 56.36.9*** 46 60*** 69 (54.8,58.1)
Bone and articular cartilage 185 3k21.3 15 23 46 (28.6,34.8)
Skin 386 55.5+ 17.9*** 45 58*** 69 (53.7,57.3)
Mesothelial and soft tissue 244 45:.49.6 31 46 59 (42.9,47.8)
Breast 1719 48.9 12.5 40 48 57 (48.3,49.5)
Female genital organs 763 4%85.5 40 49 61 (48.7,50.9)
Urinary tract 197 58.# 20.5 50 63 72 (55.8,61.6)
Eye, brain & other parts of CNS 316 3%4£2.6 20 41 59 (36.9,41.9)
Thyroid and other endocrine glands 224 4518.6 31 44 62 (43.3,48.2)
Malignant neoplasms of lymphoid, 1453 39.23.6 17 40 61 (38.4,40.8)
haematopoitic & related
Total 7977 49.4- 19.2 38 51 64 (48.9,49.8)
*P25=25" percentile; P75=75percentile; Cl=Confidence Interval. **p<0.03, ***n<0.001 compared to Males.
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Table 2. Distribution of Cancer Inpatients by Cancer Groups, Sex and Place of Residence

Total Gender Place of residency

Cancer group Number % Male (%) Female (%) Urban (%)  Rural (%)
n=9470 n=7977 n=13556 n=3891
Lip, oral cavity and pharynx 457 2.6 60.0 40.0 73.4 26.6
Digestive organs 4811 27.6 60.4 39.6 76.6 23.4
Respiratory & intrathoracic organs 1539 8.8 74.0 26.0 75.5 245
Bone and articular cartilage 438 25 57.8 42.2 78.2 21.8
Skin 1041 6.0 62.9 37.1 67.9 32.1
Mesothelial and soft tissue 516 3.0 52.7 47.3 81.1 18.9
Breast 1784 10.2 3.6 96.4 89.4 10.6
Female genital organs 763 4.4 - 100.0 72.4 27.6
Male genital organs 582 3.3 100.0 - 83.7 16.3
Urinary tract 741 4.2 73.4 26.6 82.0 18.0
Eye, brain & other parts of CNS 677 3.9 53.3 46.7 78.4 21.6
Thyroid and other endocrine glands 366 2.1 38.8 61.2 81.8 18.2
Malignant neoplasms of lymphoid, 3732 21.4 61.1 38.9 76.9 23.1
haematopoitic &related

Total 17447 100.0 54.3 45.7 77.7 22.3

and pharynx, similar results was observed (p<0.03). N@eople living in the rural areas. However, 32.1% of skin,

significant difference between the mean age of two sexe®7.6% of female genital organs and 26.6% of lip, oral cavity

was seen in other cancer groups. and pharynx cancer patients stated that they lived in the rural
Men with cancer of the respiratory and intrathoracicareas. The percentage for breast cancer is 10.6% only, which

organs had the highest mean age (£1484), while among  might be due to cultural factors.

women, patients with cancer of the digestive organs with a The median length of stay of patients diagnosed with

mean age of 58415.4 were the oldest. different categories of neoplasm in public hospitals for care
Table 2 shows that more than three fourths of cancesind treatment each time they were admitted was 6 days. This

patients lived in urban areas whereas according to thiggure was 6 days or above for digestive, respiratory,

statistical year-book of the Statistical Center of Iran, onllymphoid and haematopoitic, and eye and brain cancer

64.5% of the population were living in urban areas at thatients (Table 3).

time of this study. This in fact seems to be an underestimate

for at least two reasons. First, most of the urban populatiopjscussion

refer to private hospitals which are mainly located in the

Capital-Tehran and other large cities and second, the The results showed that cancers of the digestive,

expenses for private hospitals are hardly affordable byymphoid and haematopoitic, breast, respiratory &

Table 3. Mean, Median, Standard Deviation(sd) and 95% Confidence Interval of Length of Stay* at Hospital by
Cancer Group

Group Number Mean sd Median 95% CI

Lip, oral cavity and pharynx 457 6436.8 4 (5.7,6.9)
Digestive organs 4811 9#47.1 8 (9.2,9.6)
Respiratory & intrathoracic organs 1539 9.8.3 7 (9.1,9.9)
Bone and articular cartilage 438 Y.L 5 (7.2,85)
Skin 1041 5.4+ 7.0 3 (5.0,5.9)
Mesothelial and soft tissue 516 6.8.6 5 (6.1,7.5)
Breast 1784 4442 3 (4.2,4.6)
Female genital organs 763 55.5 4 (5.3,6.1)
Male genital organs 582 5#5.0 4 (4.9,5.8)
Urinary tract 741 7.47.1 5 (6.9,7.9)
Eye, brain & other parts of CNS 677 948.8 7 (8.7,10.1)
Thyroid and other endocrine glands 366 ¥29 5 (6.6,7.8)
Malignant neoplasms of lymphoid, 3732 82.7 6 (7.9,8.4)

haematopoitic &related
Total 17447 7.8 7.3 6 (7.7,7.9)

* Mean length of stay at each episode

** 95% Confidence Interval
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intrathoracic organs account for more than two thirds of alpatients with skin cancer were living in rural areas working
inpatients with cancer. Digestive organs cancers are the masainly in agriculture and husbandry and, therefore, suffered
common malignancies both in males and females amorigom high exposures to sunshine.
inpatients in Iran, with a male to female ratio of 1.5. Other The study shows that cancers are more frequent in urban
studies in Iran demonstrated that it was the second massidents compared to rural residents which is more likely
common cancer in males and the third in females. The ratelated to lifestyle patterns such as smoking, overweight,
in different parts of the world varies significantly for examplediet, inactivity and environmental factors such as pollutants.
a high prevalence in France versus a low prevalence in In conclusion, the results of the present study emphasize
Rumania (Mortazavi et al. 1999). The difference may b¢he importance of addressing the concerns caused by
attributed to both environmental and genetic factors. ldifferent types of cancers in Iran as a developing country.
addition, inpatients with cancer in digestive organs had th€hey also present an important epidemiological
longest stay at hospital which reflects the importance of catenderstanding of inpatients’ cancers. The data are important
for this group of cancers and related costs. for future health planning and provide a baseline for further

Lymphoid & haematopoitic cancers are commonly seestudies on the evaluation of malignancies in Iran. As a first
in children 0-14 years of age with a male to female ratio oftep towards reducing morbidity and mortality associated
1.5. This is comparable to other studies in Iran (Mortazawvith cancers in Iran, preventive measures must be taken to
et al. 1999; Mohagheghi 2002; Salabian 1990). The relativeduce the incidence of cancers. In addition, this information
frequency is higher compared to the Western countriesould help health sector policy makers in future planning
(Parkin, 2001). This may be explained by the etiologic rolesf health programs, provision of facilities and training staff,
of the environment such as chemical, radiation and pollutaaccording to the needs and necessities of our country and
hazards, infections, and also due to the young population tife region.
country with 39.5% of under 14 yrs. With half of the
population being under the age of 20 years, a large numbAlenOWIedgementS
of neoplasms were observed in the 0-14 years age group
(Statistical Center of Iran 2002). The authors are grateful for the medical record staff at

According to the present study, breast cancer was thibe Iranian governmental hospitals and staff of the health
second most common cancer among female inpatienssatistics department of the Ministry of Health and Medical
accounting for more than one fifth of all cancers. It is now &ducation, Iran. Special thanks are due to Mr. Reza
major problem and has a changing age pattern, i.e., 28% $fhahghadami and Mr. Farhad Abbasi for developing the
young pre-menopausal (36-45 yrs) and 31% in women afatabase and to Mrs. Nilufar Shiva for her useful comments.
46-55 yr age group. The frequency rate in countries of the
region such as Turkey, Pakistan, Iraq and Egypt is 19-23%
anq the rate ?n the West is about 25—_28% (Parkin et al. Zoo:ﬁeferences
This cancer is amenable to prevention by early detection. A
concentrated program is needed (screening, regular breastzi £ Rahmani M, Emami H, et al (2002). Cardiovascular risk
examination and mammography) for early diagnosis and factors in an Iranian urban population: Tehran Lipid and
treatment which is a key measure in reducing mortality. Our Glucose Study (Phase 1). Sozial und Praventimed (Social and
results emphasize the importance of the issue of age and Preventive Medicine, International Journal of Public Health),
diagnosis of breast cancer. 47, 408-26.

Cancer in respiratory organs was here found to b@Oﬁg“a P, Fj]a(r:kli”z'v'éllgg%”')- Cancer in developing count@és,

. . . . . ancer in44, 81-90.
;(Tlaél(\)/g% |O|_\:\(/) weSZTeg{;?%Z tt% O;hsrre(\:/?;unsmreespéiairrlfl?raeri\llortazav_i SH, _Shahrad _B, Shahidi M (1999)._Twepty fiye years
) . ! . ) experience in cancer in Iran 1972-96. An epidemiological study

(Motazavi et al. 1999), an increase in frequency of these of cancer patients referred to the department of radiation
cancers was observed. The male/female ratio of 2.85 of these gncology, Jorjani medical center, Report.
cancers and smoking patterns in the Iranian adult populatioRiohagheghi M (2002). Report of the National Cancer registry in
which is 22% in men and 2.1% in women (Azizi et al. 2002), Iran. Cancer Institute, Tehran.
strengthens the idea of an association between smoking aidhagheghi MA (2000). Epidemiology of Cancers, In: Azizi F,
cancers of the respiratory organs. In addition, the association Hatami H, Janghorbani M. eds. Epidemiology and control of
cancers have with environmental pollution makes them Ccommon diseases in Iran. 2nd ed., Tehran: Eshtiagh, 169-179.
preventable although this is very complicated. Skin cancd¥2dim A, Nouri M (2000). Cancers, In: Azizi F, Hatami H,

is relatively common in Iran, ranked fifth among in-patients Janghorbani M. eds. Epidemiology and control of common
y ! gin-p " diseases in Iran. 2nd ed., Tehran: Eshtiagh, 206-209.

It is more prevalent in malgs Shov_"ing "?‘ 1.7 sex ratio Wml\laghavi M (2000). Death reports from 10 provinces in Iran. first
mean age of 58 yrs. In-patients with skin cancer, however, ‘eq. Tehran, Ministry of Health of Iran.

had the shortest stay in hospitals. The rate is below 1% @arkin DM (2001). Global cancer statistics in the year “2000”.
the region and in Asian countries as compared to the very Lancet Oncol?2, 533-43.

high rate (30%) in Australia and very low rate (0.2%) inParkin DM (1994). Cancer in developing countri&ancer Survey
Japan (Parkin et al. 2001). In our study, about one third of 19-2Q 519-61.
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