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Abstract: Because of some progress in treatment, survival rate of colorectal cancer has been increasing in
recent decades. The purposes of this study were to investigate the colorectal cancer survival rate and its
determining factors among a group of Iranian patients. In a retrospective cohort, data from 243 patients
diagnosed with colorectal cancer during years 2003 to 2008 were entered into our study. Kaplan-Meier method,
log-rank test and Cox regression model were used to analyze the data. All analyses were done by SPSS
statistical software, version 16. The mean of follow-up time was 35.4±37.49 months and 1, 3 and 5-year survival
rates of colorectal cancer were 93.9, 50.3 and 27.2% respectively. Multiple Cox regression model revealed that
the primary diagnosis method, income status, history of alcohol use, primary treatment method and history of
metastasis have significant relationship with survival rate. In spite of advancement in treatment, the 5-year
survival rate of the colorectal cancer in Iran is lower than that in developed countries. 
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INTRODUCTION It is also the third reason of mortality among women with

Despite the progress in control and prevention of [11, 12]. In a report in 2009, the colorectal cancer was also
infectious diseases, the morbidity and mortality of chronic identified as the third common reason of mortality and
diseases have seen an increasing trend in recent decades also the third reason of cancer-induced mortalities among
[1]. In this between, in most of the countries and men and women [13]. The standardized incidence of this
especially the developed ones, cancers have become the cancer in Iranian male and female is 8.2 and 7 cases in one
second major cause of mortality after the cardiovascular hundred thousand people, respectively [14]. In Fars
diseases [2, 3] and it is now one of the most important province, this rate is estimated to be 3.4 and 2.6 cases in
public health challenges in our societies [4-6]. However, one hundred thousand people for men and women
next to cardiovascular diseases and accidents, cancers are respectively [15]. 
the third major cause of mortality in Iran [7-9]. The survival rate of colorectal cancer has had an

Almost one million new cases of colorectal cancer are increasing trend during the past years [16, 17]. Its 5-year
diagnosed each year globally from whom approximately 50 survival rate in England has reached to more than 50
percent die within the first five years of disease onset [10]. percent [17, 18] and it is also reported as 56.3 percent in
Next to lung and prostate cancers, colorectal cancer is the France [19]. In Sweden, this rate is 57.2 and 57.6 percent
third most prevalent cancer in world and among men, for colon and rectal cancers respectively [20].
afflicting 663600 people. After breast cancer, it is also the Although Fars province is a colorectal cancer referral
second most prevalent cancer amongst women having center in southern Iran, no study is done on colorectal
570100 cases afflicted [11, 12]. In addition, after lung, liver cancer survival rate in this part of Iran. Thus, we aimed to
and gastric cancers, colorectal cancer are the fourth investigate this matter in the present study and revealed
mortality reason among men with 320600 mortality cases. the factors that influence colorectal cancer survival rate.

288100 mortality cases after the breast and lung cancers
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MATERIALS AND METHODS

In a retrospective cohort study, 243 patients
diagnosed with colorectal cancer in Shiraz (Southern Iran)
during years 2003 to 2008, were followed up. In this study,
the time of diagnosis was considered as the "initial event"
and the time of death (due to colorectal cancer) was
considered as the "end point event". In cases where the
end point event did not occur, whether due to completion
of study, follow-up interruption or the patient’s death due
to the reasons except for colorectal cancer, the gathered
data was treated as censored data.

The investigated variables in present study were as
follows; demographics, diagnosis and treatment and Fig. 1: Survival curves of colorectal cancer in southern
history of being exposed to risk factors. Iran, (n=243)

The Kaplan-Meier method was used to calculate the
survival probabilities. Comparisons between survival As it is shown in figure 1, the 1, 3 and 5-year survival
curves were made through log-rank test. Predictors rates of studied patients were about 93.9, 50.3 and 27.2
modeling (control for confounders in revealing survival percent, respectively.
rate influential factors), estimation of hazard ratio (HR) Distribution of cases based on studied variables and
and its 95% of confidence interval (CI) all were done using also the relationship between these variables and survival
Cox Regression Model and variable selection was done rates were illustrated in table 1. Using univariate analysis
using Forward Stepwise Method. The assumption of HR method, it was revealed that variables of primary
proportionality (as one of the Cox model assumptions) diagnosis method (P=0.001), history of alcohol use
was also studied through plotting Log (-log (t)) scatter (P=0.001) and the primary treatment method (P=0.001) had
diagram on log (t), on which the parallelism of curves a significant relationship with the survival rate. 
indicated the approval of the HR proportionality Using the Cox regression model, multi-variable
assumption. analysis was also conducted. In this method, the variables

In present study qualitative variables were described with a P-value lower than 0.2 in the univariate analysis
in numbers and percentages and quantitative variables in were entered into the model. As it is shown in table 2,
means and standard deviations. All data analyses were after controlling for confounders, income status, primary
done by SPSS software (version 16) and a P-value lower diagnosis method, history of alcohol use, primary
than 0.05 was considered as significance level. treatment method and history of metastasis had a

RESULTS

Our findings showed that almost 60 percent of
patients were male, most of them were urban dwellers The five-year survival rate of the colorectal cancer in
(84.0%), married (90.1%), with a normal BMI (50.0%) and this study was about 27.2 percent. The Cox regression
between 45-60 years old (32.1%). The mean of age in model showed that the income status, primary diagnosis
women and men were 58.65±13.58 and 52.37±15.04 years method, history of alcohol use, primary treatment method
respectively; and the mean of BMI in men and women and the history of metastasis had a significant
were 24.15±5.05 and 22.6±6.8 kg/m  respectively. relationship with survival rate. 2

In present study, 86 cases (35.4%) were dead and 157 Our findings showed that 1, 3 and 5-year survival
cases (64.6%) were alive till end of follow up time and rates in studied colorectal cancer patients were about 93.9,
considered as censored data. The mean of follow-up time 50.3 and 27.2 percent respectively.Nasiri et al. [21]
was 35.4±37.49 months. Also, the median of patient's reported survival rates of 72, 54 and 47 percent for 1, 3 and
survival time was 36.06±2.98 months. 5  years  respectively. On the contrary, in comparison with

significant relationship with survival rate. 

DISCUSSION
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Table 1: Median of survival time and frequency of variables entered into Kaplan-Meier and log-rank univariate analysis

Variable Frequency (%) Median survival time (month) p-value*

Gender Male 147 (60.5) 39.6

Female 96 (39.5) 35.6 0.32

Place of residence Urban 204 (84) 35.6

Rural 39 (16) 44.6 0.82

Marital status Single 6 (2.5) 27.2

Married 219 (90.1) 35.6

Other 18 (7.4) 44.3 0.9

Income status Low 71 (29.5) 45.4

Middle 140 (58.1) 32.4

High 30 (12.4) 58.2 0.06

Blood group A 62 (25.7) 35.7

B 59 (24.5) 46.6

AB 21 (8.7) 42.2

O 99 (41.1) 53.3 0.47

Diagnosis method C.T. Scan 17 (7.1) 18.8

Histologic 53 (22.1) 47.8

Colonoscopy 26 (10.8) 21.4

Other 144 (60) 41.9 0.001*

Cancer in far relatives Yes 29 (11.9) 48.2

No 214 (88.1) 35.7 0.26

Cancer in close relatives Yes 63 (25.9) 44.3

No 180 (74.1) 35.6 0.41

Hospital type University-affiliated 235 (97.9) 37.03

Private 5 (2.1) 16.5 0.06

Alcohol use No 223 (96.1) 39.6

Casual 9 (3.9) 22.7 0.001*

Smoking No (cigarette) 157 (66.2) 34.6

Yes (cigarette) 29 (12.2) 37.03

Casual (cigarette) 15 (6.3) 42.2

Water pipe (Hookah) 26 (11) 44.7

Morphine and Heroin 10 (4.2) 75.5 0.55

Metastasis history Yes 45 (18.5) 39.63

No 198 (81.5) 35.6 0.1

Primary treatment Surgery 142 (58.4) 35

Chemotherapy 9 (3.7) 74.03

Surgery and Radiotherapy 5 (2.1) 70.2

Surgery and chemotherapy 47 (19.3) 34.3

Surgery, Chemotherapy and Radiotherapy 38 (15.6) 47.8

None 2 (0.8) 10.4 .001*

Cancerous region Anorectal and Rectosigmoid 109 (44.9) 45.5

Colon 143 (55.1) 35.2 0.74

BMI Under 18.5 18 (8.3) 42.2

18.5-24.9 109 (50.5) 35.4

25-29.9 70 (32.4) 33.6

30 and over 19 (8.8) 33.6 0.74

Age Under 45 64 (26.3) 35.03

45-60 78 (32.1) 33.66

60-75 76 (31.3) 45.4

Over 75 25 (10.3) 24.3 0.64

*p values using log-rank test.
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Table 2: Modeling of the influential predictors on colorectal cancer survival using the Cox regression model

Variable p-value Adjusted Hazard Ratio 95% confidence interval

Income status Low 0.017 2.11 1.14-3.91

Middle 0.001 2.92 1.61-5.31

High - 1 -

Diagnosis method C.T. Scan 0.006 2.8 1.35-6

Histologic 0.4 0.83 0.53-1.3

Colonoscopy 0.002 3.13 1.53-6.3

Other - 1 -

Alcohol use No 0.001 0.213 0.09-0.5

occasional - 1 -

Metastasis history Yes 0.013 2.07 1.16-3.69

No - 1 -

Primary treatment Surgery 0.59 1.15 0.68-1.93

Chemotherapy 0.25 0.54 0.18-1.5

Surgery and Radiotherapy 0.06 0.14 0.019-1.12

Surgery and chemotherapy 0.6 1.17 0.64-2.14

Surgery, Chemotherapy and Radiotherapy - 1 -

None 0.002 11.3 2.37-54.7

*mentioned, whether they were adjusted with each other? 

Tehran's study, the present study had a lower five-year The present study showed that individuals with low
survival rate. This rate has been over 50 percent in most or middle-income have a lower survival rate than high-
of studies conducted in European countries [16-20]. It income persons. Similar finding is reported in San
shows that comparing to European countries Iranian Francisco study [26]; however, no such a relationship
patients suffer from lower survival rates. between income and survival rate was found among

Controlling for confounders, our findings showed no Toronto  dwellers  in  that   study   [26].   Moller   et  al.
significant relationship between the survival rate and [18]  also  found  such  a  relationship  between low-
demographic variables including age, gender, BMI, place income and lower survival rate, whereas Kelsall et al. [27]
of residence and blood group. Similar to our study, age and Nur et al. [28] did not report a significant relationship
has not shown a significant relationship with survival rate between socioeconomic status and colorectal cancer
in most of other studies [22, 23]. However, quite the survival rate. 
contrary in the study conducted by Nasiri et al. [21], the Treatment  of  patients  with   metastasis   history  is
under 65-years old patients had a higher mean of survival one of the most important healthcare problems faced
in comparison with over 65-years old patients. Also, today  and  thanks  to  new  methods  of  treatment  such
Akhoond et al. [23] and Birgisson et al. [20] showed that as chemotherapy, survival rate of this group has also
gender has a significant relationship with survival rate. improved to a great extent recently [29]. In our study, this
Finally in line with Akhoond et al. [23] study, our study variable (metastasis history) demonstrated a significant
could not approve a significant relationship between relationship with survival rate. Akhoond et al. [23] also
survival rate and marital status. found such a significant relationship between metastasis

In our study, smoking history was of variables which history and mortality rate of colon cancer. 
did not show a significant relationship with survival rate During the recent years, surgery for colon cancers
of colorectal cancer. This finding is in line with other and compound method (surgery, chemotherapy and
studies [22]. However, against these findings smoking is radiotherapy) for rectal cancers has been the most
still known as a factor that increases the risk of mortality common methods of treatment [30]. And surgery also was
in colorectal cancer patients [24, 25]. On the other hand, the most regular method of treatment in present study.
alcohol use showed a significant relationship with This might lead to relatively higher survival rates in our
survival rate so that the survival rate among the non- study. Indeed, as it is reported in the majority of studies,
alcoholic group was significantly higher than the rate in the survival rate of colorectal cancer has been increasing
patients who had history of alcohol use. This finding is in in recent years [10]. This can be due to two major reasons:
contrast with the result of Phips et al. [24]. firstly,   existence    of    more   exact   diagnosis  methods;
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this has helped in diagnosis of cancer in early stages and 7. Mousavi,     S.M.,     M.M.    Gouya,   R.   Ramazani,
thus better response to treatment. And secondly,
introduction of new treatment methods and effective
combination of the current methods; these has resulted in
remarkable increase of survival rate of the patients.
However, there can be some other initiatives that would
increase survival rate effectively if performed correctly;
development of screening programs along with
establishment of cancer registry programs. These
programs are not a routine care in most of countries; Iran
included and should be of primary importance in future
public health agendas.

The findings of present study showed that one-year
survival rate in our sample is higher than the rate found in
other centers of the country, whereas in longer survival
times, our sample had a lower rates relatively. However, in
comparison with European countries it seems that Iranian
patients had lower survival rates altogether. The income
status, history of alcohol use, metastasis history, primary
diagnosis and treatment method are the predictors for
survival rate.

REFERENCES

1. Etemadi, A., A. Sadjadi, S.H. Semnani, S.M. Nouraie,
H. Khademi and M. Bahadori, 2008. Cancer Registry
in   Iran:    a   Brief  Overview.  Arch.  Iranian  Med.,
11: 577-580.

2. Alsayyad, J. and R. Hamadeh, 2007. Cancer incidence
among   the   Bahraini   population:   A   five-year
(1998-2002) experience. Ann. Saudi Med., 27: 251-258.

3. Díaz, M.D.P., A.R. Osella, L.R. Aballay, S.E. Muñoz,
M.J.  Lantieri,   M.   Butinof,   R.M.   Paz,   S.   Pou,
A.R.     Eynard     and     C.   La   Vecchia,   2009.
Cancer     incidence    pattern    in   Cordoba,
Argentina. European Journal of Cancer Prevention,
18: 259-266.

4. Cabanes, A., E. Vidal, N. Aragonés, B. Pérez-Gómez,
M. Pollán, V. Lope and G. López-Abente, 2010.
Cancer   mortality   trends   in   Spain:   1980-2007.
Annals of Oncology, 21: 14-20.

5. Mehrabani,    D.,     S.Z.     Tabei,     S.T.     Heydari,
S.J.     Shamsina,     N.     Shokrpour,      M.     Amini,
S.J.     Masoumi,     H.    Julaee,   M.   Farahmand   and
A. Manafi, 2008. Cancer Occurrence in Fars Province,
Southern Iran. IRCMJ., 10: 314-322.

6. Spix, C., D. Eletr, M. Blettner and P. Kaatsch, 2008.
Temporal trends in the incidence rate of childhood
cancer in Germany 1987-2004. International Journal of
Cancer, 122: 1859-1867.

M. Davanlou, N. Hajsadeghi and Z. Seddighi, 2009.
Cancer incidence and mortality in Iran. Annals of
Oncology, 20: 556-563.

8. Farahmand, M., A. Almasi-Hashiani, J. Hassanzade
and M. Moghadami, 2011. Childhood cancer
epidemiology based on cancer registry’s data of Fars
province of Iran. Koomesh, 13: 8-13.

9. Farahmand,          M.,          A.         Almasi-Hashiani,
A. Mohammad Beigi, M. Raei-Dehaghi and A. Ajdari,
2011. The epidemiology of childhood hematopoietic
and reticuloendothelial cancer based on Fars
province cancer registry data system from 2001 to
2008. Medical Daneshvar, 18: 27-34.

10. Newton, K.F., W. Newman and J. Hill, 2012. Review
of biomarkers in colorectal cancer. Colorectal
Disease, 14: 3-17.

11. Jemal, A., F. Bray, M.M. Center, J. Ferlay, E. Ward
and   D.   Forman,   2011.   Global   cancer   statistics.
CA: A Cancer Journal for Clinicians, 61: 69-90.

12. Jemal, A., R. Siegel,  J.   Xu  and  E.  Ward,  2010.
Cancer Statistics, 2010. CA: A Cancer Journal for
Clinicians, 60: 277-300.

13. Jemal, A., R. Siegel,  E.  Ward,  Y.  Hao,  J.  Xu  and
M.J.     Thun,     2009.     Cancer     Statistics,    2009.
CA: A Cancer Journal for Clinicians, 59: 225-249.

14. Ansari, R., M. Mahdavinia, A.  Sadjadi,  M.  Nouraie,
F. Kamangar, F. Bishehsari, H.  Fakheri,  S.  Semnani,
S.     Arshi,     M.J.   Zahedi,  S.  Darvish-Moghadam,
F. Mansour-Ghanaei, A. Mosavi and R. Malekzadeh,
2006. Incidence and age distribution of colorectal
cancer in Iran: Results of a population-based cancer
registry. Cancer Letters, 240: 143-147.

15. Masoompour,        S.M.,         H.        Yarmohammadi,
A.   Rezaianzadeh   and   K.B.   Lankarani,   2011.
Cancer   incidence  in   southern   Iran,   1998-2002:
Results  of   population-based   cancer  registry.
Cancer Epidemiology, 35: 42-47.

16. van   der     Pool,     A.E.M.,     R.A.      Damhuis,
J.N.M. Ijzermans, J.H.W. de Wilt, A.M.M.
Eggermont, R. Kranse and C. Verhoef, 2012. Trends
in incidence, treatment and survival of patients with
stage IV colorectal cancer: a population-based series.
Colorectal Disease, 14: 56-61.

17. Anwar,       S.,       S.      Fraser      and      J.     Hill, 
2012.  Surgical  specialization  and  training-its
relation to clinical outcome for colorectal cancer
surgery.  Journal  of  Evaluation  in  Clinical  Practice,
18: 5-11.



Middle-East J. Sci. Res., 12 (8): 1072-1077, 2012

1077

18. Moller, H., F. Sandin, D. Robinson, F. Bray, S. Klint, 25. Morrison, D.S., G.D. Batty, M. Kivimaki, G. Davey
K.M.     Linklater,      P.C.     Lambert,     L.   Pahlman, Smith, M. Marmot and M. Shipley, 2011. Risk factors
L. Holmberg and E. Morris, 2012. Colorectal cancer for colonic and rectal cancer mortality: evidence from
survival in socioeconomic groups in England: 40 years' follow-up  in  the   Whitehall   I   study.
variation is mainly in the  short  term  after Journal of Epidemiology and Community Health,
diagnosis.  Eur.  J.  Cancer, 48: 46-53. 65(11): 1053-1058.

19. Mitry,  E.,  A.M.  Bouvier,  J.  Esteve  and  J.  Faivre, 26. Gorey, K.M., I.N.  Luginaah,  E.  Bartfay,  K.Y.  Fung,
2005. Improvement     in     colorectal      cancer   E.J.   Holowaty,    F.C.    Wright,    C.   Hamm   and
survival: a     population-based     study.     Eur.     J. S.M. Kanjeekal, 2011. Effects of socioeconomic
  Cancer, 41: 2297-303. status on colon cancer treatment accessibility and

20. Birgisson,    H.,     M.     Talback,     U.   Gunnarsson, survival in Toronto, Ontario and San Francisco,
L. Pahlman and B. Glimelius, 2005. Improved survival California, 1996-2006. Am. J. Public Health, 101: 112-9.
in cancer of the colon and rectum in Sweden. 27. Kelsall, H.L., L. Baglietto, D. Muller, A.M. Haydon,
European journal of surgical oncology, 31: 845-53. D.R. English and G.G. Giles, 2009. The effect of

21. Nasiri,     Sh.,     A.R.     Sorush,     M.     Karamnejad, socioeconomic status on survival from colorectal
F. Mehrkhani, S. Mosafa and A. Hedayat, 2010. cancer in the Melbourne Collaborative Cohort Study.
Prognostic Factors in the Survival Rate of Colorectal Soc. Sci. Med., 68: 290-7.
Cancer Patients after Surgery. Iranian Journal of 28. Nur,   U.,   B.  Rachet,   M.K.B.  Parmar,  M.R.  Sydes,
Surgery, 18: 50-56. N. Cooper, C. Lepage, J.M.A. Northover, R. James

22. Karim, Z., A.R. Saadat, H.R. Jalalian and M. Esmaeili, and M.P. Coleman, 2008. No socioeconomic
2011. Epidemiology and survival analysis of inequalities in colorectal cancer survival within a
colorectal     cancer    and   its   related   factors. randomised clinical trial. Br J. Cancer, 99: 1923-1928.
Kowsar Medical Journal, 15: 239-243. 29. Saletti, P. and F. Cavalli, 2006. Metastatic colorectal

23. Akhoond,   M.A.,   A.  Kazemnejad,  E.  Hajizadeh, cancer. Cancer Treatment Reviews, 32: 557-571.
S.R. Fatemi and A. Motlagh, 2011. Investigation of 30. Lang, K., J.R. Korn, D.W. Lee, L.M. Lines, C.C. Earle
Influential Factors Affecting Survival Rate of and J. Menzin, 2009. Factors associated with
Patients with Colorectal Cancer using Copula improved survival among older colorectal cancer
Function. Iranian Journal of Epidemiology, 6: 40-49. patients in  the  US:  a  population-based  analysis.

24. Phipps, A.I., J. Baron and P.A. Newcomb, 2011. BMC Cancer, 9: 227.
Prediagnostic smoking history, alcohol consumption
and colorectal cancer survival: the Seattle Colon
Cancer Family Registry. Cancer, 117: 4948-57.


