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Abstract

Background: The impact of socioeconomic status on cancer survival has already been proven. Early diagnosis of cancer is one of
the main reason of this improved survival among high socioeconomic status (SES) people. High SES people are more likely to take
part in cancer screening programs for several reason and it seems that diagnosis of cancer is earlier among these people. Despite
growing evidence on inequal in cancer survival, diagnosis, and treatment over the past decades there is a lack of evidence on volume
and direction of socioeconomic inequality regarding early diagnosis of cancer in Iran.
Objectives: To assess socioeconomic inequality in colorectal cancer stage at diagnosis time in Qazvin city, Iran during 2014 - 2016.
Methods: A cross-sectional study was conducted on 200 patients who were diagnosed with colorectal cancer (CRC) at the Vellayat
hospital of the Qazvin city. The Principal Component Analysis (PCA) approach was used to combine household assets as a proxy
of SES. Cancer staging information was extracted from the patient’s medical records and then a pathology specialist performed
cancer staging. Descriptive statistics and a multiple logistic regression model were used to illustrate an association between CRC
late diagnosis and socioeconomic status adjusted for age, sex, and residence of the area. We applied the standardized Concentration
Index as a measure of socioeconomic inequality in CRC late diagnosis.
Results: The overall percentage of late CRC diagnosis was 40.5% (95% confidence interval (CI) 33.8, 47.5), which was slightly higher
among women (47.1%, 95% CI 36.8, 57.6) than men (35.4%, 95% CI, 27.0, 44.7). Logistic regression results spotted an association be-
tween SES and the late diagnosis of CRC. In Iranian women, CRC tended to be diagnosed at more advanced stages among the third
(Odds Ratio (OR) = 7.68), forth (Low) (OR = 17.86) and fifth (Lowest) (OR = 25.60) SES quintiles, while in men it was only significant
for the fifth quintiles (OR = 4.17). Furthermore, the concentration index implied that late CRC diagnosis is concentrated among de-
prived subgroups in Qazvin city, and it was statistically significant (Overall concentration index = -0.33, 95% CI -0.38, -0.28). It was
estimated at -0.35 and -0.29 in Iranian women and men, respectively.
Conclusions: According to this survey, CRC tends to be diagnosed at more advanced stages among low socioeconomic status groups,
and the observed discrimination is more severe in Iranian women.
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1. Background

In the past decades, cancer has turned to one of the
most important causes of death worldwide (1). During this
time, several national and international cancer control ini-
tiatives have been launched to combat cancer and its con-
sequences as a global public health challenge. All these ef-
forts have been mostly based on primary prevention, early
detection, and palliative care (2). Although primary pre-
vention through eliminating cariogenic exposure at the
population level could reduce cancer incidence by 40% to

45%, it is still an unachievable goal, particularly for devel-
oping countries (3). Therefore, low and middle-income
countries should pay more attention to early detection of
cancer as the second primary approach of cancer preven-
tion to increase the efficiency of their cancer control pro-
grams (2, 4, 5).

It has been firmly confirmed that full and equal access
to cancer screening facilities, along with public awareness
about cancer symptoms, lead to an increase in cancer sur-
vival through reducing the incidence of advanced cases of
cancer (6, 7). Reducing the time between early symptoms
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of cancer and cancer diagnosis provides less complicated
therapeutic options and makes them more effective as well
(4, 5). However, it cannot be achieved unless the major-
ity of patients with cancer are diagnosed through regular
screening programs before the appearance of early symp-
toms (6). In this regard, diagnostic facilities should be
equally distributed over gender, race, and socioeconomic
groups and each member of communities should have the
same and equal access to these services.

Measuring inequality in health outcomes is crucial for
policymakers in order to find the gaps and take neces-
sary actions to address them. Socioeconomic inequality
is wildly considered as an unfair and unacceptable type
of health inequality, which has been previously investi-
gated regarding cancer stage at diagnosis time and cancer-
related mortality and morbidity (8-12). The growing body
of evidence supports the impact of socioeconomic status
(SES) on cancer survival. These improvements might be
due to early diagnosis of cancer among people with high
SES who are more likely to participate in screening pro-
grams, and the probability of being diagnosed is markedly
earlier among them compared to the low SES people (8-
10). Despite growing evidence on inequality over the past
decades (8, 9), there is little evidence on the volume and
direction of socioeconomic inequality regarding the early
diagnosis of cancer in Iran.

2. Objectives

The aim of the current study was to investigate
whether SES affects the early diagnosis of colorectal can-
cer (CRC) among Iranian using a sample population from
Qazvin city. Addressing inequality between low and high
SES people in early detection of CRC can help the screening
programs to stay focused on people who are at risk of more
advanced stages of the disease.

3. Methods

3.1. Data Sources

The hospital-based cross-sectional study was con-
ducted in 2016 to assess SES inequality in early diagnosis
of CRC in Qazvin city, Iran. The target population was all of
the patients with CRC (245 patients) who were diagnosed
at the Vellayat hospital in Qazvin city during 2014 to 2016.
Data gathering was carried out through telephone inter-
views. We retrieved contact information of patients from
their medical records and called them three times. Trained
interviewers performed all interviews. At the beginning
of the study, informed consent was completed for each
participant. CRC stage at diagnosis time was the intended

outcome of the current study. We recruited Surveillance,
Epidemiology, and End Results Program (SEER) summary
stage system, which classifies cancers into four stages
based on their anatomic extension (in situ, local, regional,
and distant). All of the cancer stages were classified by a
pathology specialist (10). Then, the first two stages were
defined as "early diagnosis" and the last two stages as "late
diagnosis"(10). Our logic to classify stages into late or early
was supported by shreds of evidence that patients with
in situ and local stages are more probably to be asymp-
tomatic in comparison to regional or distant stages of CRC
(11, 12), and also it has been the most prevalent method of
staging in previous studies (10, 12).

3.2. Ethics Approval

The ethics committee of Tehran University of Medical
Sciences approved the study.

3.3. Socioeconomic Status Variable

In the current study, we used the asset approach as
a surrogate of the socioeconomic status variable of the
study participants. A questionnaire with 12 items includ-
ing having a personal car, satellite receiver, refrigerator,
dishwasher, laundromat, microwave, Personal Computer
(PC) or laptop, vacuum cleaner, LED television (TV), access
to the Internet at home, carpet, and the oven were ac-
complished for each study participant, and they also were
asked about possession or non-possession of the house-
hold assets at CRC diagnosis time, education level, family
size, house size, and residence of the area at diagnosis time
of cancer. This questionnaire has already been used and
validated by Sartipi et al. (13). We did not collect income
as the indicator of socioeconomic status due to significant
underreporting. Besides, job information was not used for
several reasons. First, no valid reference was available to
classify job groups and make them superior to each other.
Secondly, the variation of the reported jobs was too high,
and also the number of missing data was pretty high in this
regard. Finally, the job is related to income level, and for
this reason, the level of underreporting is high regarding
job information.

We used a Principal Component Analysis (PCA) includ-
ing all household assets on a binary scale besides house
size, level of education, and the family size to create a com-
posite variable representing the SES variable. We converted
possession or not possession of household assets to a con-
tinuous variable, and then study participants were catego-
rized into five SES quintiles (The first quintile = highest and
the fifth quintile = lowest) according to the first compo-
nent of PCA values explaining 24.9% of the total variance.
A multiple logistic regression, including all explanatory
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variables, was recruited to estimate adjusted Odds Ratios
(OR). Then the cumulative percentage of late CRC diagno-
sis was drawn against the cumulative percentage of pop-
ulation SES. The concentration index associated with the
concentration curve (CC) was used to illustrate socioeco-
nomic inequality. The concentration index indicates the
direction and magnitude of socioeconomic inequality re-
garding one specific health outcome at the same time. It
also reflects the strength of the association between health
variables and living standard distributions. Such informa-
tion provides an opportunity to compare health inequality
between countries and also within countries across time.
In the concentration curve, the cumulative percentage of
the population (ranked by SES) is drawn against the cu-
mulative percentage of health outcomes. To calculate the
cumulative percentage of health outcomes, we sorted SES
quintile from the lowest to the highest and then calculated
the proportion of health outcome in each quintile through
dividing the number of cases with the desired health out-
come to the total number of late diagnosis at each SES quin-
tile. Finally, to estimate the cumulative proportion, the
proportion of each quintile is added to the sum of all pre-
vious quintiles. The plotted curve is compared with the
equality line (45-degree line), and the concentration index
is calculated through double the observed gap between
the CC and the equality line.

The concentration index cannot be estimated for cat-
egorical data, and it needs to be transformed. In categori-
cal variables, the concentration index range is not between
-1 and 1, and it depends on the mean of health outcome.
Bounds of concentration index in such cases vary from µ-
1+ (1/n) and 1-µ + (1/n). In the large samples, the terms of 1/n
could be removed (14). Negative values of concentration
index mean CC is above of equality line and imply that the
health outcome is concentrated among low SES group.

Beside, for positive values, CC will lie below diagonal,
and it means the health outcome is focused among high-
SES groups. In this scale, when the estimated concentra-
tion index is 0, there is no inequality on desired health out-
comes, and CC precisely falls on the equality line (15, 16). All
statistical analyses were done by using Stata software ver
14.1 (Stat Crop, Colleague Station, TX, USA), and the level of
statistical significance was considered at 0.05.

4. Results

This study was conducted on all patients with colorec-
tal cancer who were diagnosed during 2014 to 2016 at the
Vellayat hospital in Qazvin city. After excluding unknown
stage cases and those cases that we were not able to con-
tact them (45 cases), 200 patients remained in the analy-
sis. Overall, 56.5% of participants were men, and 79% of

the study population was urban dwellers. The total mean
age and Standard Deviation (±SD) of the study population
were 59.5 (±14.1) (Table 1).

As shown in Table 1, the overall percentage of late col-
orectal cancer diagnosis in the current study was 40.5%
(95% Confidence Interval (CI) 33.8, 47.5). However, this per-
centage among women (47.1%, 95% CI 36.8, 57.6) was re-
ported slightly higher than men (35.4%, 95% CI, 20.7, 44.7),
no statistical difference was observed (P = 0.096). Late can-
cer diagnosis percentage continuously increased by reduc-
ing SES, varied from 22.50% (95% CI 12.0, 38.0) in the highest
SES category to 61.54% (95% CI 46.6, 76.0) in the lowest SES
quintile among men. Meanwhile, the same pattern was ob-
served in women, where the proportion of late diagnosis of
cancer was 13.33% in the highest SES quintile, and it reached
to 70.37% in the lowest SES quintile. The multiple logis-
tic regression model depicted that in Iranian women col-
orectal cancer tended to be diagnosed significantly later
among the third (Adjusted OR = 7.68, 95% CI = 1.41, 51.67),
fourth (Adjusted OR = 17.86, 95% CI = 2.25, 141.55), and fifth
quintiles (Adjusted OR = 25.60, 95% CI= 3.64, 179.98) in
comparison to the highest SES quintile (However, However,
among men, the odds of late diagnosis was only statisti-
cally significant for the fifth quintile (Adjusted OR = 4.17,
95% CI = 1.00, 17.98) (Table 1).

Figure 1 illustrates overall socioeconomic inequality in
the late diagnosis of CRC. In this figure, the concentration
curve is placed on top of the equality line, which means
the intended outcome is concentrated among the low SES
group of the study, and the associated concentration in-
dex for late cancer diagnosis was estimated -0.33 (95% CI -
0.38, -0.28) which was statistically significant. It means that
in Iran, the late-stage diagnosis of CRC is mostly concen-
trated among socioeconomically deprived people. We also
showed concentration curve by sex and depicted that the
estimated concentration index was slightly higher among
women (Concentration Index = -0.35, 95% CI -0.41, -0.28)
than men (Concentration Index = -0.29, 95% CI -0.36, -0.22)
(Figure 1 and Table 2).

5. Discussion

The current study was launched to assess socioeco-
nomic inequality in the CRC stage at diagnosis time in
Qazvin province. The overall prevalence of late-stage di-
agnosis of CRC was estimated at 40.5% in the Qazvin pop-
ulation. We also addressed that late-stage diagnosis of
CRC was associated with SES, and it was more likely to be
diagnosed in more advanced stages among low SES. We
also found that CRC late diagnosis distribution across SES
groups was not equal, and it was considerably concen-
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Table 1. Summary Statistics, Crude and Adjusted Odds Ratio of Late Cancer Diagnosis and Its Associated Factors (N = 200)a

Variables
Men Women

Late Diagnosis (%) Adjusted OR 95% CI Late Diagnosis (%) Adjusted OR 95% CI

Age group

Under 45 14/30 (46.67) Reference 10/16 (62.50) Reference

45-65 33/94 (35.11) 1.24 0.24, 1.51 16/43 (37.21) 0.29 0.07, 1.26

Over 65 34/76 (44.74) 1.54 0.24, 1.58 15/28 (53.57) 0.21 0.04, 1.06

SES

First (highest) 7/25 (28.00) Reference 2/15 (13.33) Reference

Second 6/23 (26.09) 0.85 0.23, 3.10 5/17 (29.41) 3.44 0.51, 22.90

Middle 6/25 (24.00) 0.79 0.20, 2.99 7/15 (46.67) 7.68 1.14, 51.67

Fourth 13/27 (48.15) 2.38 0.69, 8.15 8/13 (61.54) 17.86 2.25, 141.55

Fifth (lowest) 8/13 (61.54) 4.17 1.00, 17.98 19/27 (70.37) 25.60 3.64, 179.98

Res. Area

Urban 31/87 (35.63) Reference 31/71 (43.66) Reference

Rural 9/26 (34.62) 0.73 0.26, 2.02 10/16 (62.50) 0.85 0.22, 3.25

Total 40/113 (35.40) - - 41/87 (47.13) -

Abbreviation: OR, odds ratio; CI, confidence interval; SES, socioeconomic status.
aSignificance level, 0.05.
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Figure 1. Concentration curve for late CRC diagnosis based on gender

trated among low SES, which was slightly severe among
women than men.

Comparing to our findings, studies from developed
countries have reported a higher prevalence of late CRC di-
agnosis. In two studies from the United States, the preva-

lence of late diagnosis of CRC was reported 57.5 and 54.9
(10, 12, 17). These studies have been mostly carried out
on population-based cancer registries data, while we used
data from referral patients who were admitted at hospitals.
A different source of information could be considered as
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Table 2. Standardized Concentration Index and Its Associated Confidence Intervals
Based on Gender

Groups Concentration Index CI 95%

Men -0.29 -0.36,0.22

Women -0.35 -0.41,-0.28

Overall -0.33 -0.38,-0.28

Abbreviation: CI, confidence interval.

the most important reason to justify the differences in the
prevalence of CRC late diagnosis.

Socioeconomic inequality in CRC late diagnosis has
not been studied in Iran; however, in the only published
study by Yavari et al. prevalence of late diagnosis of breast
cancer was reported 27% and the gap between low and high
SES was considerably fewer than reported values for CRC
in the current study (18). The observed difference could be
due to a higher level of awareness about cancer in Iranian
women as well as a more developed mass screening pro-
gram for breast cancer (19, 20).

According to the multiple logistic regression model,
low SES people had a higher chance of being diagnosed at
more advanced stages of CRC, which was in line with other
studies (10, 21). Several studies have reported that high SES
people have better access to health information, which can
lead to a higher level of awareness (22-25). Moreover, in
comparison to the deprived people, they have better access
to cancer diagnostic facilities (22-24). Consequently, they
are more likely to take part in regular screening programs,
which increase the probability of CRC diagnosis at lower
stages.

General poor cancer awareness has been reported in
Iranian adults previously (23-25). In such circumstances, a
high prevalence of late diagnosis of colorectal cancer am-
plifies the need to improve access to CRC diagnostic facili-
ties as well as enhancing the level of awareness about can-
cer, particularly among socioeconomically deprived peo-
ple. The successful experience of Qatar in enhancing gen-
eral awareness about CRC screening and investment in its
facilities indicated that colorectal cancer could be detected
earlier and yield positive results in high prevalence regions
(26).

We found unequal distribution in late diagnosis of CRC
across socioeconomic quintiles, and a negative estimated
concentration index for late CRC diagnosis implied that
the outcome was concentrated among low SES people. So-
cioeconomic inequality in the distribution of a couple of
health measures such as non-communicable disease risk
factors, visual impairment, and eye care utilization have
been well-documented in Iran, that are consistent with the
findings of the current study (27). We also observed a slight

severe socioeconomic inequality in early diagnosis of CRC
by gender. Low SES women are less likely to participate in
an aggressive screening procedure like colonoscopy com-
pare to the low SES men (28), which can be due to either
more severe financial problems or lack of education and
some specific cultural beliefs.

The retrospective approach to get socioeconomic in-
formation was the main limitation of the present study,
and we tried to reduce the problem of recall bias through
recruiting recently diagnosed patients. Besides, the num-
ber of cases with unspecified stage was the other limitation
of this study that reduced the generalizability of the find-
ings. On the other hand, the study had several advantages,
including applying a valid asset questionnaire beside ro-
bust statistical analysis to investigate socioeconomic in-
equality in the late diagnosis of CRC.

In summary, we estimated socioeconomic inequality
of early diagnosis of CRC and showed that CRC is diagnosed
at earlier stages among high SES people, and there is a dis-
parity in stage at diagnosis time of colorectal cancer. In-
vestment in CRC screening facilities with particular atten-
tion on more deprived people in order to generalize access
to CRC screening programs for different SES groups of com-
munity is the most critical suggestion to reduce observed
inequality. Also, enhancing total CRC awareness among
the study population could be considered as a complemen-
tary approach to use the benefits of this neglected capacity
to decrease the overall percentage of late CRC diagnosis.
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