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Abstract

Golestan Province in northern Iran is an area with a high incidence of esophageal squamous cell carcinoma (ESCC). We
aimed to investigate prognostic factors for ESCC and survival of cases in Golestan, on which little data were available. We
followed-up 426 ESCC cases participating in a population-based case-control study. Data were analyzed using the Kaplan–
Meier method and the Cox proportional hazard models. Median survival was 7 months. Age at diagnosis was inversely
associated with survival, but the association was disappeared with adjustment for treatment. Residing in urban areas
(hazard ratio, HR = 0.70; 95% CI 0.54–0.90) and being of non-Turkmen ethnic groups (HR = 0.76; 95% CI 0.61–0.96) were
associated with better prognosis. In contrast to other types of tobacco use, nass (a smokeless tobacco product) chewing
was associated with a slightly poorer prognosis even in models adjusted for other factors including stage of disease and
treatment (HR = 1.38; 95% CI 0.99–1.92). Opium use was associated with poorer prognosis in crude analyses but not in
adjusted models. Almost all of potentially curative treatments were associated with longer survival. Prognosis of ESCC in
Golestan is very poor. Easier access to treatment facilities may improve the prognosis of ESCC in Golestan. The observed
association between nass chewing and poorer prognosis needs further investigations; this association may suggest a
possible role for ingestion of nass constituents in prognosis of ESCC.
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Introduction

Esophageal cancer is the 6th cause of cancer death worldwide

[1,2]. The incidence of esophageal cancer has high geographical

variation, ranging from 3 per 100,000 person-years in low

incidence areas to over 100 per 100,000 in high incidence regions

of China and in Golestan Province in northern Iran [3]. Although

during the past few decades the number of esophageal

adenocarcinoma cases has been increasing in several Western

countries [4,5], ESCC is still the most common histological

subtype of esophageal cancer worldwide, particularly in high

incidence areas. For example, approximately 90% of all

esophageal cancers in Golestan Province are ESCC [6].

Overall, ESCC has a poor prognosis [2,7]. The outcome of

ESCC is mainly determined by age, the stage of cancer at

presentation, and type of treatment [8]. Long term survival is

mainly reported in a fairly small proportion of cases whose disease

is limited to mucosa or submucosa of the oesophagus and who

receive appropriate treatment [9,10]. Several other prognostic

factors for ESCC, e.g. sex, race and socioeconomic status [11,12],

have been reported but the results are not as consistent as for the

above factors. A few studies have suggested that the prognosis may

be influenced by etiologic factors of ESCC, e.g. tobacco use

[13,14,15]; however, the evidence is limited.

Although ESCC is the most common cancer in Golestan [16],

no population-based data from the region are available on

prognosis and survival of this cancer . In order to address this

issue, we followed up the ESCC cases who had participated in

Golestan Case-Control Study, a recent population-based study on

upper gastrointestinal cancers in Golestan. We investigated the

relation of survival in ESCC cases with several suggested

prognostic factors in the literature and risk factors for ESCC in

Golestan, including opium and tobacco use [17,18].

Materials and Methods

Details of the original case-control study are available elsewhere

[6,18]. Briefly, physicians in the study field were asked to refer all

patients suspected of having upper gastrointestinal tract cancer to

Atrak Clinic, the only specialized clinic for upper gastrointestinal
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cancers in Eastern Golestan, where all the patients underwent

oesophago-gastro-duodenal videoendoscopy. The process of

identifying cases was not based on a screening program; the

individuals underwent usual diagnostic procedures. Biopsy speci-

mens were collected using a standard protocol and examined by

experienced pathologists. All individuals who diagnosed with

ESCC from 2002 to 2007 and agreed to participate were recruited

in the current study. Other eligibility criteria were being at least 18

years of age, residing in the study area at the time of registration,

and having no history of any other cancer. Results of the Golestan

Cancer Registry show that approximately 70% of all incident cases

in the study area were referred to Atrak Clinic during the period of

study (unpublished results). For almost all cases, ESCC was

diagnosed for the first time. Participants were interviewed by

trained interviewers who collected detailed information on

demographic and lifestyle characteristics, including tobacco,

opium and alcohol use, using a structured questionnaire. Data

on common tobacco products in the region were collected

separately: i.e. cigarette, hookah (water pipe), and nass (a chewing

tobacco product which is a mixture of tobacco, lime, and ash). The

questionnaire for tobacco and opium use had been validated

against urine cotinine, codeine, and morphine level [19]. Location

of tumors within the oesophagus was determined by experienced

gastroenterologists using data collected during the first endoscopy

at Atrak Clinic.

Every three month an experienced nurse contacted the study

participants by telephone and asked about their general condition,

ability to swallow, and treatment process. In case of death,

information on the exact date of death, place of death (hospital

versus home), and the reason for death was collected from close

relatives of cases. When any telephone number was not available

or phone contacts were unsuccessful, a team consisted of a

physician and a nurse visited cases or their family at home to

collect the above information. The patients were followed from the

date of diagnosis until death or the end of the study (June 2008)

whichever occurred first.

We attempted to collect reports of laboratory tests, imaging

procedures, surgical operative notes, and surgical pathology

reports for any participant who underwent those procedures

[20]. The planned staging procedure was as following: chest X-ray

and abdominal sonography followed by thoracic and abdominal

computed tomography (CT) scan (spiral high speed). When all of

the above examinations did not show any evidence of metastasis,

the cases were referred to Digestive Disease Research Center

(DDRC) of Tehran University of Medical Sciences in Tehran for

endoscopic ultrasonography of esophageal tumor, which was free

of charge. PET-CT scan was not available for staging in the study

area or at DDRC during the study period. CT scan was not also

available by 2004 in Eastern Golestan. All participants, including

those who refused the above staging process, were finally referred

to treatment centers. However, a substantial number of cases

refused further workup for staging or treatment outside the study

field. We could collect completed information on staging for only

28.6% of participants. Staging was done using the American Joint

Committee on Cancer’s staging system [21]. In the first step,

staging was done clinically using history of dysphagia and other

major symptoms and routine laboratory analyses, such as liver

function tests, plus (1) abdominal sonography and chest x-ray and/

or (2) spiral CT scan of thorax and abdomen [20]. When such

information was not available, the tumor stage was classified as

‘unknown’. Otherwise, tumors were staged as following. ESCC

was categorized as stage IV when there was evidence of distant

metastasis. In other cases, the final staging was dependent on

information regarding local progression of tumor, such as data

from endoscopic ultrasonography and/or surgery. When such

information was not available, tumors were included among those

with ‘unknown’ staging. Stage I was assigned when tumor invaded

lamina propria or submocusa only. Tumors were classified as stage

II when tumor invaded muscularis propria or adventitia without

any involvement of lymph node or when the extension of tumor

was similar to that of stage I but with involvement of regional

lymph nodes. Stage III was assigned when tumor invaded

adventitia with involvement of regional lymph nodes or when

tumor invaded adjacent structures; many of the latter cases were

staged in the first step using information from CT scans.

Cigarette, hookah, nass, and opium users were defined as

individuals who had ever used the respective substances at least

once per week for a minimum duration of 6 months. Those who

had started using any tobacco product or opium within one year

before diagnosis of their disease were considered as non-users. We

did not include alcohol drinking in our analyses, as few

participants were alcohol drinker [18]. Demographic and lifestyle

characteristics were based on the information that was recorded at

diagnosis.

We categorize the treatments that participants received as: (1)

no surgery, chemotherapy, or radiotherapy; (2) only surgery; (3)

surgery plus chemotherapy; (4) surgery plus radiotherapy; (5)

surgery plus chemoradiotherapy; (6) only chemotherapy; (7) only

radiotherapy; and (8) only chemoradiotherapy. As detailed

information was not available on the chemotherapy and radio-

therapy regimens that were used, individuals who received any

regimen (even uncompleted) were categorized as recipient of the

respective treatment.

Written informed consent was obtained from all participants.

The study was reviewed and approved by the Institutional Review

Board of DDRC at Tehran University of Medical Sciences.

Statistical analysis
Survival probability for all participants combined and by

treatment was calculated using the Kaplan-Meier method. Hazard

ratios (HR) and corresponding 95% confidence intervals (CI) for

the influence of several variables of interest on survival were

estimated using the Cox proportional hazards regression models.

Results for univariate and two multivariate models are presented.

The first multivariate model was adjusted for age (categorical), sex,

place of residence, ethnicity, nass chewing, and stage of the

disease. The second model was further adjusted for the type of

treatment received. As an attempt to identify indicators of

receiving potentially curative treatment, which showed a strong

association with survival, we examined correlation of several

demographic factor and nass chewing with receiving surgery and

any curative treatment for ESCC. Correlation coefficients and p-

values were derived from multivariate logistic models in which

treatments were dependent variables and place of residence,

ethnicity, age, sex, nass chewing and stage of ESCC (I/II, III, IV,

unknown) were included as independent variables. As place of

residence was correlated with ethnicity, we examined interaction

between these two variables with regard to receiving treatments

using similar logistic models. All statistical analyses were

performed using Stata (StataCorp LP, TX, USA; version 11)

statistical software. All statistical tests were two-sided.

Results

A total of 449 cases of ESCC were eligible for this study. Follow

up data were not completed for 23 cases (5.1%) due to change in

their living address, so they were excluded from this study and data

from 426 individuals were used for current analysis. The overall

Prognosis of OSCC in Golestan, Iran
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survival estimation curve is presented in Figure 1. The median

survival was 7 months. Five-year survival rate was 3.3%. ESCC

cases who received any potentially curative treatment and surgery

had longer survival (Figure 2; p-values,0.0001).

The HRs and 95% CIs for patient and tumor characteristics are

shown in Table 1. While in the Adjusted Model 1 older age was

associated with poorer prognosis, the association was disappeared

after further adjustment for treatment. The HR (95% CI) was 1.22

(0.90–1.66) for age 66–75 years and 1.23 (0.85–1.77) for age $76

years in the Adjusted Model 2. Men did not have poorer prognosis

than women (HR = 1.10; 95% CI 0.87–1.38). Both residing in

urban areas (HR = 0.70; 95% CI 0.54–0.90) and being of non-

Turkmen ethnic groups (HR = 0.76; 95% CI 0.61–0.96) were

associated with better prognosis. With regard to the use of tobacco

products and opium, only nass chewing showed significant

association with poorer prognosis (HR = 1.57; 95% CI 1.13–

2.18). With further adjustment for treatment, the association was

still borderline significant (HR = 1.38; 95% CI 0.99–1.92).

Location of tumor was not significantly associated with

survival. Only one participant had stage I of the disease, so we

combined stages I and II for further analyses. More-advanced

stages of ESCC were associated with poorer prognosis in

Adjusted Model 1: the HR (95% CI) was 1.48 (0.93–2.34) for

stage III, 1.93 (1.05–3.56) for stage IV, and 1.83 (1.24–2.70) for

unknown stage compared to stages I and II combined. Except for

chemotherapy alone, other therapies were associated with longer

survival in the multivariate model (Table 1). The best result was

observed with surgery plus chemoradiotherapy (HR = 0.18; 95%

CI 0.10–0.31).

Distribution of individuals who received potentially curative

treatments was highly varied among categories of place of

residence and ethnicity (Table S1). Table 2 shows correlation

coefficients (95% CIs) and p-values for several factors and

receiving surgery or any curative treatment for ESCC. Place of

residence did not show significant correlation with receiving

treatment. Being of non-Turkmen ethnic group was correlated

with receiving surgery (P = 0.006) and any curative treatment

(P = 0.01). There was no interaction between place of residence

and ethnicity with regard to surgery (P = 0.92), but the interaction

was borderline significant for any curative treatment (P = 0.06).

Age was strongly correlated with lower rates of receiving

treatments. Nass chewer received less curative treatment than

non-chewers (P = 0.003), but the difference with regard to surgery

was not significant.

Discussion

Our study showed very poor prognosis of ESCC in Golestan.

We found worse prognosis of ESCC with higher age, residing in

rural areas, being of Turkmen ethnic group, history of nass

chewing, having more advanced disease, and not receiving

potentially curative treatments. Turkmens, older patients and nass

chewers were less likely to receive curative treatments.

Five-year survival rates of ESCC cases are usually less than 20%

[22]. The majority of reports on survival among ESCC cases come

from hospital-based studies that investigated treatment modalities

and relevant prognostic factors in relation to survival of selected

patients undergoing those treatments, such as surgery. There are

also several studies that reported survival rates for ESCC cases in the

general population [7,11,12,13,23,24,25,26,27,28]. In the majority

of these studies, five-year survival rates were reported as

approximately 10% [11,12,13,24,27,28]. Survival rates in our study

were consistent with those from a recent study in northwest of Iran,

in which overall survival was reported as 40.5% for one year, 6.5%

for three years, and 0.8% for five years [23]. The survival rates in

both above studies in Northern Iran and in some other low- to

moderate-income countries [29,30] are generally lower than the

rates reported in studies from high-income countries (see above).

Figure 1. Survival of participants with esophageal squamous
cell carcinoma in Golestan Province, Iran.
doi:10.1371/journal.pone.0022152.g001

Figure 2. Survival of participants with esophageal squamous
cell carcinoma by treatment (p-values come from log-rank
tests for equality of survivor functions).
doi:10.1371/journal.pone.0022152.g002
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Consistent with the literature [27,8,25], survival was inversely

associated with age in our study. This association remained

significant even after adjustment for stage of disease and

demographic and lifestyle characteristics. However, this associa-

tion was strongly attenuated with adjustment for treatment,

suggesting that survival among older and younger ESCC cases

may not be much different if the same treatment can be

administered. Our study showed an inverse correlation between

age and receiving surgery or any curative treatment for ESCC.

Older patients may be more likely to be considered as not eligible

Table 1. Hazard ratios and 95% confidence intervals for death by patient and tumor characteristics.

HR (95% CI)

Characteristics Number (%) Non-adjusted Model Adjusted Model 1a Adjusted Model 2a

Age group (years)

,56 90 (21.1) Reference Reference Reference

56–65 116 (27.2) 0.82 (0.60–1.13) 0.86 (0.63–1.19) 0.70 (0.50–0.98)

66–75 144 (33.8) 1.48 (1.11–1.99) 1.65 (1.23–2.22) 1.22 (0.90–1.66)

$76 76 (17.8) 2.11 (1.52–2.94) 2.05 (1.45–2.89) 1.23 (0.85–1.77)

P for trend ,0.001 ,0.001 0.01

Sex

Women 215 (50.5) Reference Reference Reference

Men 211 (49.5) 1.17 (0.95–1.44) 1.04 (0.83–1.30) 1.10 (0.87–1.38)

Place of residence

Rural 304 (71.4) Reference Reference Reference

Urban 122 (28.6) 0.78 (0.62–0.99) 0.75 (0.58–0.95) 0.70 (0.54–0.90)

Ethnicity

Turkmen 228 (53.5) Reference Reference Reference

Non-Turkmen 198 (46.5) 0.73 (0.59–0.90) 0.76 (0.61–0.95) 0.76 (0.61–0.96)

Tobacco and opium useb

Cigarette 73 (17.3) 1.05 (0.79–1.38) 0.85 (0.62–1.15) 0.85 (0.62–1.18)

Hookah (water pipe) 33 (7.8) 1.22 (0.84–1.78) 1.32 (0.88–1.98) 1.22 (0.81–1.83)

Nass chewing 50 (11.8) 1.85 (1.36–2.51) 1.57 (1.13–2.18) 1.38 (0.99–1.92)

Opium use 131 (31.0) 1.23 (0.98–1.54) 1.09 (0.86–1.39) 1.06 (0.83–1.35)

Tumor location

Upper One third 38 (8.9) Reference Reference Reference

Middle one third 220 (51.6) 0.83 (0.58–1.21) 0.89 (0.61–1.30) 0.92 (0.63–1.36)

Lower one third 127 (29.8) 0.88 (0.60–1.30) 0.96 (0.65–1.43) 0.94 (0.63–1.40)

Unknown 41 (9.6) 0.62 (0.37–1.04) 0.65 (0.38–1.11) 0.80 (0.47–1.37)

Staging

I/II 43 (10.1) Reference Reference Reference

III 61 (14.3) 1.48 (0.94–2.33) 1.48 (0.93–2.34) 1.09 (0.67–1.76)

IV 18 (4.2) 1.59 (0.87–2.92) 1.93 (1.05–3.56) 1.47 (0.78–2.76)

P for trend ,0.001 0.002 0.27

Unknown 304 (71.4) 1.98 (1.36–2.90) 1.83 (1.24–2.70) 1.25 (0.83–1.89)

Treatment

Nonec 208 (48.8) Reference Reference -

Only surgery 43 (10.1) 0.30 (0.21–0.45) 0.32 (0.21–0.49) -

Surgery+chemotherapy 24 (5.6) 0.19 (0.11–0.33) 0.26 (0.14–0.48) -

Surgery+radiotherapy 6 (1.4) 0.31 (0.11–0.85) 0.52 (0.19–1.46) -

Surgery+chemoradiotherapy 29 (6.8) 0.18 (0.10–0.30) 0.18 (0.10–0.31) -

Only chemotherapy 26 (6.1) 0.79 (0.51–1.22) 1.02 (0.65–1.62) -

Only radiotherapy 34 (8.0) 0.63 (0.43–0.92) 0.67 (0.46–0.99) -

Only chemoradiotherapy 56 (13.2) 0.29 (0.20–0.41) 0.30 (0.21–0.44) -

aAdjusted 1 model included other variables in the list excluding tumor location and treatment. Adjusted model 2 was further adjusted for treatment.
bThe reference group was the participants who did not use the respective substance.
cNo surgery, chemotherapy or radiotherapy.
doi:10.1371/journal.pone.0022152.t001
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for or refuse more aggressive treatments, particularly surgery.

Therefore, they may not receive the treatments that are usually

administered to younger patients with a similar stage of disease.

The association of ethnicity/race [31,25,32] and place of

residence [31] with survival of esophageal cancer cases have been

reported in several studies mainly from United States. These

associations are not totally explainable by difference in stage at

diagnosis. The disparity has been attributed to several factors,

including lower socioeconomic status, a later stage at presentation,

a higher rate of comorbidities, more difficult access to medical

centers, and a lower rate of surgical resection in certain

populations. Both place of residence and ethnicity were significant

prognostic factors in current study, and ethnicity showed a strong

correlation with receiving potentially curative treatments for

ESCC, with a potential effect modification from place of residence

(but not with regard to surgery). Iran has nationwide health

insurance coverage for the inpatient services that are provided in

public hospitals. Health insurance for outpatient services is

provided to some degree for rural dwellers; for other individuals,

it depends on the coverage provided by workplaces for non-short

term employees and their family members. On the other hand,

although esophagectomy is done in the study area (Eastern

Golestan), the hospital volume for providing the surgery and its

intensive post-operation care can be limited. Furthermore, no

medical canter in Eastern Golestan provides all potentially

curative treatments, i.e. surgery, chemotherapy, and radiotherapy,

together. Therefore, ESCC patients have to travel to other cities to

receive combination therapies. More patients from urban than

rural areas may afford frequent travelling, and consequently they

may more easily consent to more appropriate and receive more

complete treatments, which may take longer durations particularly

with radiotherapy and chemotherapy. However, we did not have

data on initially proposed treatments by doctors and on

completeness of treatment. Potential cultural differences between

Turkmens and non-Turkmens in seeking for and/or giving

consent to more aggressive treatments, including esophagectomy,

may also play a role.

A few studies have reported an association between tobacco

smoking and poor prognosis in esophageal cancer [13,14,15].

However, such an association was not reported from Northwest of

Iran [23]. We found no association between cigarette smoking and

survival, but nass chewing was associated with poorer prognosis in

our study. Although tobacco chewing has been linked to

development of ESCC [33,34], little information is available on

the association between this habit and prognosis of ESCC. We can

only speculate on the reasons for this association. Other smoking-

related disorders may contribute to earlier death of ESCC cases.

In this case, it should also be true for many other cancer types.

Tobacco may have a direct effect on tumor progression or may

increase mortality from complications of treatment modalities, but

we did not observe a similar association with cigarette smoking.

Other components of nass may also have adverse influences. On

the other hand, nass chewing is much more common in rural areas

of Golestan, particularly among Turkmen males [35]. Another

explanation could be that nass chewing may be a proxy for

another poor prognosis factor that is associated with residing in

rural areas and being of Turkmen ethnic group. Further studies

are required to investigate whether or not the association between

nass and survival in ESCC cases is casual. The use of opium as a

traditional treatment for pain, diarrhea, and insomnia in Golestan

is fairly common [35]. Although opioids may promote angiogen-

esis and proliferation of tumor cells in vitro and in vivo [36,37], we

did not find a significant association between opium use and

survival of ESCC cases. This is similar to results of a study in

Northwest of Iran, which had a small number of opium users

though [23].

Similar to the previous literature, more advanced disease was

associated with poorer prognosis. On the other hand, patients with

advanced cancer at the time of diagnosis may die earlier than

those with less-advanced disease due to lead time bias. In our study

no screening was planned; patients were referred to Atrak Clinic

for clinical diagnosis of ESCC, and in the majority of cases ESCC

was diagnosed for the first time. We did not have reliable

information regarding the starting time of symptoms to take into

account lead time bias in our models. However, because dysphagia

as the chief complain of patients happens quiet late in the process

of disease and ESCC is a rapidly-progressing cancer, we believe

that there was no large variation in the time between the start of

symptoms and visiting the clinic, and consequently, major lead

time bias was unlikely.

Surgical resection is the gold standard for management of

patients with resectable ESCC [13,38]. However, fewer than half

Table 2. Coefficients for correlation of demographic characteristics and nass chewing with receiving surgery or any curative
treatment.

Surgery Any curative treatment

b (95% CI) P b (95% CI) P

Urban dwellers 0.40 (20.15–0.96) 0.16 0.31 (20.17–0.79) 0.21

Non-Turkmens 0.72 (0.21–1.23) 0.006 0.56 (0.13–1.00) 0.01

Interaction of place of residence and
ethnicity

0.06 (21.08–1.20) 0.92 0.94 (20.04–1.93) 0.06

Age (years)

56–65 20.83 (21.45–20.21) 0.009 20.29 (20.90–0.31) 0.34

66–75 21.33 (21.96–20.70) ,0.001 20.81 (21.39–20.23) 0.006

$76 23.44 (24.94–21.94) ,0.001 21.76 (22.48–21.04) ,0.001

Men 0.43 (20.08–0.93) 0.10 0.36 (20.08–0.79) 0.11

Nass chewers 20.72 (21.68–0.24) 0.14 21.07 (21.78–20.36) 0.003

Correlation coefficients and p-values come from multivariate logistic models in which all other variables listed in the table (excluding the interaction) and stage of ESCC
(I/II, III, IV, unknown) were included. Reference categories were rural dwellers, Turkmens, age ,56 years, women and those who never chewed nass.
doi:10.1371/journal.pone.0022152.t002
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of newly diagnosed cases have totally resectable cancer [39]. The

proportion of esophageal cancer cases who present with advanced

disease may be higher in some populations, particularly in low/

middle income countries [29,24]. Other therapeutic modalities are

usually used when surgical resection is not feasible or not

consented. However, combination of chemotherapy and/or

radiotherapy with surgery may be associated with more favourable

prognosis than surgery alone [38,40]. In our study, potentially

curative treatment was also strongly associated with a more

favourable prognosis. An earlier study in Northern Iran reported

survival rates among ESCC patients treated with radiotherapy.

The rates were 42% for one-year, 11% for three-year, and 8% for

five-year survival [41]. Another study reported a much higher five-

year survival rate (42%) for the ESCC cases who received

combination therapy [42]. However, approximately 45% of cases

in that study had stage I or II of the disease. Results of our study

did not come from a randomized trial, so they should not be

considered as a guideline for treatment of ESCC in the region.

Nevertheless, they indicate the importance of availability of

relevant facilities and encouraging ESCC cases to undergo

potentially curative treatments when indicated.

An association between sex and survival in multivariate models

has been reported, with women having longer survival

[11,39,43,44]. However, several other studies did not show such

a difference [23,24,41,25] or reported different patterns according

to treatment modalities [12]. In our study, men and women had

little difference in terms of survival.

The main strengths of the current study include the population-

based design with a large number of incident cases and high

success rate of follow up (completeness of follow up = 94.9%). As

one of major limitations of our study, staging data were not

available for many participants. We considered the participants

with unknown staging as a separate group; the overall prognosis of

which was in between of stages III and IV, suggesting that the

majority of those participants had stages III or IV. Most of the

available staging data in our study were mainly based on the

imaging procedures, such as CT scan, that may have limited

sensitivity in assessing lymph nodes and identifying metastasis and

can lead to misclassification [45,46]. However, because the

majority of cases presented with advanced disease, in many cases

imaging procedures were sufficient to detect local or distant

extension of tumor. For the above reasons, we do not expect

considerable distortion of other associations in the adjusted models

by current staging data. Data on socioeconomic status indicators,

including education level, was only available for less than half of

participants. The other participants had been enrolled in the pilot

phase of the Golestan Case-Control Study, in which data on

personal education level were not collected. When we considered

socioeconomic status for the subgroup for which such information

was available, study power was not enough to derive reliable

conclusions. Therefore, we were not able to investigate socio-

economic indicators in relation to survival. We did not have data

on access of the study participants to treatment and cancer care

facilities, as well as on patients’ compliance to different treatment

modalities. This limits our conclusion on relation of demographic

variables to survival.

In summery, prognosis of ESCC in Golestan is very poor. We

found several factors that were associated with survival of ESCC

cases, among which were stage of disease and history of receiving

potentially curative treatments. Easier access to treatment facilities

may improve the prognosis of ESCC in Golestan. We observed an

association between nass chewing and poorer prognosis, whereas

tobacco smoking was not associated with prognosis of ESCC. This

association may suggest a possible role for ingestion of tobacco

and/or other nass constituents in prognosis of ESCC. As survival

of ESCC patients is still poor worldwide, it is also essential to

identify and reduce the exposure to preventable risk factors of

ESCC.
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