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Abstract
Purpose The United States Preventive Services Task Force (USPSTF) newly drafted recommendations for colorectal cancer
(CRC) screening age in average-risk individuals decreased to 45 years from 50 years. This study evaluates the change in the
incidence of CRC, compares the demographic characteristics, characteristics of CRC, survival, and factors affecting the survival
of younger (< 50 years) with the older (> 50 years) CRC-diagnosed population of BostonMedical Center (BMC). Also tailors the
screening recommendations of CRC based on subpopulations.
Methods A retrospective cohort study was conducted from 2004 to 2019 at BMC who underwent colonoscopy, to see newly
diagnosed CRC. The analysis was done in R studio version 1.2.5033.
Results The incidence rate of CRC is increasing in the younger population. The CRC in younger population was 350 and older
was 2019. The most prevalent site among the younger population was rectum (33.33%), and most of the CRC were diagnosed at
an advanced stage. Hispanics were less likely to be diagnosed with CRC in older age group (OR= 0.468, 95% CI 0.285, 0.796).
Lower BMI was associated with a higher risk of mortality (p= 0.012). There was no difference in survival in younger and older
populations.
Conclusions CRC is increasing in the younger population, and Hispanics are diagnosed with CRC usually at a younger age. Early
screening in young populations with average risk and even earlier screening in high-risk populations like Hispanics is warranted
for timely recognition for prevention, early management, and reduction of mortality.
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Introduction

Globally, CRC is the third most common cancer and second
most common cancer-causing death [1]. The lifetime risk of

developing colorectal cancer according to the American
Cancer Society is about 1 in 23 (4.4%) for men and 1 in 25
(4.1%) for women [2]. The incidence of CRC varies across
and within countries [3]. In the USA, the incidence of CRC
differs among states, resulting in the threefold higher inci-
dence in Alaska compared to the Southwest. Many factors like
access to screening and other daily lifestyle and behaviors
might have contributed to these differences [4].

CRC has now been increasing in younger populations (age
< 50 years) in the USA [5]. Many studies done globally have
shown a similar trend [6]. Despite being one of the curable
cancers, the mortality rate of CRC is increasing in this sub-
group of the population [7]. Obesity, sedentary lifestyle, alco-
hol, smoking have been hypothesized to be the commonmod-
ifiable risk factors for the development of colon cancer in
these younger populations [8]. CRC usually begins with non-
cancerous proliferation of mucosal epithelial cells, grows as a
polyp, and gradually becomes a cancerous growth [9].
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Because of the lack of screening in these younger populations,
it is difficult to diagnose CRC in its very early stage when a
cure is possible. The American Cancer Society has decreased
the recommended age of screening for CRC from 50 to 45
years, not just in African Americans and other high-risk peo-
ple but to all individuals [10]. However, there was still a de-
bate between different organizations including the United
States Multi-Society Task Force (USPSTF) on Colorectal
Cancer to keep the screening age at 50 years due to insuffi-
cient evidence. But USPSTF recently drafted a recommenda-
tion supporting the screening age for CRC at 45 for average-
risk individuals [11]. The downside of moving the age of
initiation to age 45 is decreased efficiency. Specifically, it
increases the number of colonoscopies per year of life saved
by about 10% (11.97 to 13.16) for colonoscopy-based screen-
ing [11] which is particularly concerning given the already
strained system/resources. The performance of this strategy
in a racially diverse safety net population has not been eluci-
dated. BMC being the largest safety net population in New
England does high number of colonoscopy per year
(Appendix 1); serves the diverse patient population including
low-income communities, elders, disability, immigrants; and
also has referrals from mostly 14 different community health
centers of Boston health. Since tailoring recommendations to
these populations is critical, we wanted to examine the time
trends of CRC incidence at BMC, the largest safety-net
hospital in New England, which serves a diverse popula-
tion. We wanted to focus on both the incidence of CRC,
characteristics of CRC, and CRC-diagnosed patients and
survival.

Methods

Study design

A retrospective cohort study was conducted in the patients
with a diagnosis of Colorectal Cancer in the Clinical Data
Warehouse of BMC from 2004 to 2019. We searched popu-
lations who underwent colonoscopy. If the same person had
multiple colonoscopies in a year, colonoscopy at the time of
diagnosis was taken. Data for BMI, smoking, race, age, sex,
American Joint Committee on Cancer (AJCC) stage of cancer,
and site of cancer were taken at the same time of the colonos-
copy. Also, the number of colonoscopies each year was ob-
tained (Appendix 1). The dataset was pseudonymized and
cleaned. No one had missing age at the time of the colonos-
copy during our initial search. Data were categorized
into two groups: young (< 50 years) and older (≥ 50
years) (Fig. 1). Ethical approval was issued by the IRB
of Boston University Medical Center, and the require-
ment for informed consent was waived.

Statistical analysis

The trend of change of incidence rates of colorectal cancer
was analyzed in the young age population and compared with
the older age population. Mean ± SD for continuous variable
and percentage for categorical variables were used to charac-
terize the data. The categorical variables were analyzed with
the chi-square test. Logistic regression was used to identify the
independent variables associated with CRC in the age groups.
Survival probability analysis was done by the Kaplan-Meier
method. The impact of variables on survival was evaluated by
multivariable-Cox proportional hazard. All statistical tests
were two-sided and conducted using the R studio version
1.2.5033. p values less than 0.05 were considered to indicate
statistical significance. Any point estimate was considered
statistically significant when the 95% confidence interval did
not include 1.

Results

Baseline characteristics

Table 1 represents the baseline characteristics of the popula-
tion stratified by age groups, older age group, and younger age
group. The total CRC was 2485 with the older popula-
tion, 2104 (84.67% and younger population, 381 (15.33%).

Incidence rate

We calculated the incidence rate of each group, by CRC-
diagnosed patients at BMC, of the group (younger or
older), as the total number of the population of the same
group who underwent colonoscopy each year per 100.

Fig. 1 Total number of colonoscopy and total CRC diagnosis
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The total number of the population, younger and older,
who underwent colonoscopy were taken as denominators
for each consecutive year. Our study revealed a higher
incidence rate of CRC in the young population in the
years 2010, 2012, 2013, and 2014 than the older group.
And the incidence rate of CRC started to decline in 2015
and 2016 in younger groups. However, the incidence rate
of CRC in the younger population started to rise again
from 2017, 2018, to 2019, making a similar rate as in
the older group in 2019 (Fig. 2).

Age

The overall mean age of CRC diagnosis was 63.21 years (Fig.
3). In the younger age group, the mean age of diagnosis of
CRCwas 41 years, and in the older age group, the mean age of
diagnosis of CRC was 67 years. Among the participants who
died, the mean age at the diagnosis of CRC was 68 years, and
among the participants who did not die, the mean age of CRC
diagnosis was 61 years (Fig. 4). In Kaplan-Meier Survival
Probability, there was no significant difference between the

Table 1 Participants
characteristics at baseline Older population

(≥ 50 years), N1= 2104
Younger population
(<50 years), N2 = 381

p value

Age at diagnosis, mean (SD), year 67.32 (11.31) 41.41 (7. 73)

Women (%) 901 (45.27%) 169 (49.56%) 0.1592

BMI, mean (SD)* 29.29 (10.15) 28.83 (10.40) <2.2e−16*
Race 1981 (94.15%) 340 (89.23%) 0.0447*

African American 608 (30.69%) 111 (32.64%)

Asian 68 (3.43%) 9 (2.64%)

White 964 (48.66 %) 140 (41.17%)

Hispanic 71 (3.58%) 22 (6.47%)

Middle Eastern 5 (0.25%) 1 (0.29 %)

Others 32 (1.61%) 6 (1.76%)

Declined 233 (11.76%) 51 (15.00%)

Smoking status* 1494 (71.00%) 274 (71.9%) 0.000187*

Current Smoker 171 (11.44%) 37 (13.50%)

Ex-smoker 460 (30.78%) 51 (18.61%)

Non-smoker 622(41.63%) 130 (47.44%)

Unknown status 241 (16.13%) 56 (20.43% )

Stage at diagnosis* 1036 (49.23%) 201 (52.75%) 0.000187*

0 50 (4.82%) 8 (3.98%)

1 267 (25.77%) 40 (19.9%)

2 276 (26.64%) 33 (16.41%)

3 235 (22.68%) 56 (27.86%)

4 208 (20.077%) 64 (31.84%)

Primary site Older (1747) Younger (297) 0.1936

Ascending 165 (9.44%) 24 (8.80%)

Cecum 152 (8.70%) 25 (8.41%)

Colon 558 (31.94%) 87 (29.29%)

Colon, overlapping 9 (0.51%) 4(1.34%)

Colorectal 45 (2.57%) 5 (1.68%)

Descending 85 (4.86%) 9 (3.30%)

Hepatic flexure 48 (2.74%) 4 (1.34%)

Rectosigmoid 125 (7.15%) 22 (7.40%)

Rectum 453 (25.93%) 99 (33.33%)

Splenic flexure 29 (1.65%) 7 (2.35%)

Transverse 66 (3.77%) 9 (3.03%)

Others 12 (0.68%) 2 (0.67%)

The association between the age group and the variables was calculated by chi-square test. The p value <0.05 is
assumed to be significant

*Significant association
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survival probability among the younger and older age groups
(Fig. 5). In the Cox proportional hazard model, holding BMI
constant, older age increased the risk of death of CRC-
diagnosed patients by 7% compared to a younger age. And
adjusting for the BMI and stage of cancer (Stage 0 as refer-
ence), diagnosis of CRC at an older age increased the death by
about 3% compared to the young age, although both of the
values were not statistically significant (Table 3).

BMI

The mean BMI in the older age group was 29.3, and the
younger age group was 28.8. BMI was categorized into a
higher BMI group (≥ 25) and a lower BMI group (<25).
Unadjusted logistic regression model revealed that for those
with a higher BMI, the odds of a diagnosis of CRC increased

by 19% compared to having a lower BMI at an older age
group, but the value was not statistically significant (OR =
1.19, 0.816, 1.719) (Table 2). In Kaplan-Meier survival anal-
ysis, there was an actual difference in survival rates among the
two BMI groups, with a CRC-diagnosed population with low-
er BMI having higher mortality with the p value of 0.012 (Fig.
6). In the Cox proportional hazard model adjusted for age,
having a higher BMI reduced the death of the CRC-
diagnosed population by 29% (Table 3), and by 41% holding
age and stage of CRC constant, i.e., having lower BMI (< 25),
increased the risk of death. However, our lower BMI group
included the normal BMI (18.5–24.9) as well as underweight
BMI, which might have skewed the result. Therefore, we did a
post hoc analysis by re-stratifying BMI into true low BMI,
underweight (<18.5), and normal to high BMI (≥ 18.5), to
see the true effect of low BMI in mortality of CRC patients.
Our analysis demonstrated being underweight (BMI ≤ 18.5)

Fig. 2 Incidence rate over years
comparing older and younger age
groups. Here, incidence rate is
calculated by number of
diagnosed CRC at BMC in a year
divided by number of people who
undergoes colonoscopy in the
same year per 100 people

Fig. 3 Bar diagram of age group at diagnosis of CRC in BMC
population. Most of the CRC are diagnosed at 50–60 years of age

Fig. 4 Boxplot showing death (events) in CRC-diagnosed patients. The
mean age at diagnosis of CRC was higher (68 years) in the participants
who died and relatively lower in the participants who did not die

1518 Int J Colorectal Dis (2021) 36:1515–1524



increased the risk of death in CRC-diagnosed patients by 2.34
times compared to normal to high BMI (≥18.5), irrespective of
age at diagnosis and stage of cancer, and the p value was
0.014. (HR = 2.34, 95% CI 1.18, 4.63).

Stage of cancer

The AJCC categorizes CRC from Stage 0 to Stage 4. In our
study, a higher number of the younger population were diag-
nosed at a later stage (stage 3 and 4) of CRC compared to the
older population. Similarly, a higher percentage of the older
population was diagnosed at an earlier stage of CRC (stage 1
and 2) (Table 1). Adjusted multivariable Cox model showed
that having stage 4 CRC increases the risk of death in CRC by
3.50 compared to stage 0, holding age at diagnosis, and BMI
constant. However, in the lower stage like stage 1, the risk of
having death reduces by 55% (Table 3).

Smoking

More of the younger population were active current smokers
than the older population. Most of the ex-smokers were older.
In the unadjusted logistic regression model, an ex-smoker
compared to a current smoker had double the odds of diag-
nosing CRC at an older age (Table 2). A higher percentage of
the younger population were non-smokers, and we did not
have the smoking status of some of the population from both
the groups (Table 1).

Fig. 5 Survival probability according to the age group; yellow younger,
blue older. The horizontal axis (x-axis) represents time in days, and the
vertical axis (y-axis) shows the probability of survival. The lines represent
the survival curves of the two groups. A vertical drop in the curves
indicates an event (death). At time zero, the survival probability is 1.0
(or 100% of the participants are alive). There was no significant
difference between the survival probability among the younger and
older age groups (p value = 0.6)

Table 2 Univariate logistic
regression of the associated
variables according to the age at
diagnosis

Age (≥50 years)

Variables B coef P value OR (95% CI)

BMI (≥ 25), 0.175 0.356 1.19 (0.816, 1.719)
BMI, continuous 0.005 0.61 1.005 (0.988, 1.027)
Sex (male) 0.171 0.143 1.187 (0.943, 1.494)
AJCC stage
Stage 1 0.065 0.875 1.068 (0.442, 2.311)
Stage 2 0.291 0.491 1.338 (0.548, 2.939)
Stage 3 −0.398 0.330 0.671 (0.281, 1.425)
Stage 4 −0.654 0.108 0.520 (0.218, 1.098)
Race Ref = White
Asian 0.0928 0.799 1.097 (0.563, 2.404)
African American −0.228 0.0954 0.795 (0.608, 1.042)
Hispanic −0.757 0.0036* 0.468 (0.285, 0.796)
Middle Eastern −0.320 0.7709 0.726 (0.116, 13.96)
Others −0.255 0.573 0.774 (0.340, 2.085)
Declined −0.410 0.022* 0.663 (0.3408, 2.085)
Smoking Status Ref=current smoker
Ex-smoker 0.668 0.00423* 1.951 (1.228, 3.078)
Non-smoker 0.0346 0.865 1.035 (0.684, 1.534)
Unknown −0.0713 0.760 0.9311 (0.584, 1.468)
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Table 3 Multivariable Cox-
proportional hazard model for
survival

Variables Hazard ratio p value 95% CI

Model 1
Age (older) at diagnosis 1.071 0.71 0.73, 1.55
BMI (≥25) 0.711 0.012 0.54,0.92
Model 2
Age (older) at diagnosis 1.029 0.88 0.68, 1.53
BMI (≥25) 0.59 0.0016* 0.43,0.823
AJCC stage
I 0.45 0.048* 0.20, 0.99
II 0.73 0.437 0.33,1.59
III 0.96 0.932 0.44, 2.097
IV 3.50 0.00083* 1.67, 7.31

Model 3
Age (older) 1.004 0.88 0.59, 1.82
BMI (≥25) 1.40 0.08 0.94, 2.15
AJCC stage Reference= stage 0
I 0.41 0.044* 0.17, 0.98
II 0.67 0.35 0.28, 1.57
III 0.52 0.16 0.21, 1.30
IV 2.28 0.049* 1.00, 5.2

Smoking status Reference= current smoker
Ex-smoker 1.24 0.54 0.61,2.51
Non-smoker 0.66 0.27 0.32, 1.37
Unknown 1.76 0.12 0.86, 3.61

Model 1 adjusted for age at CRC diagnosis and BMI; model 2 adjusted for age at CRC diagnosis, BMI, and AJCC
stage; model 3 adjusted for age at CRC diagnosis, BMI, AJCC stage, and smoking. The younger age (< 50 years),
BMI <25, and Stage 0, current smokers are taken as reference in the table

Fig. 6 Survival probability
according to the BMI group (<25
and ≥25). At 3000 days, the
probability of survival is
approximately 0.62 (or 62%) for
CRC patients having BMI <25kg/
m2 and 0.70 (or 70%) for BMI
≥25 kg/m2. The approximate
median survival for both sexes is
more than 5000 days. But there is
an actual difference in survival
rates among the two BMI groups,
with a CRC-diagnosed
population with lower BMI
having higher mortality. The p
value was 0.012
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Primary site of CRC

The primary site of involvement of CRC was similar in older
and younger age groups. However, the involvement of the
rectum as a primary site was higher in the younger population
than the older population (33.33% vs 25.93%). Also, CRC of
the recto-sigmoid area and the splenic flexure was higher in
the younger population than the older population, although the
absolute numbers were very small (Table 1).

Race

In our dataset, Hispanics were treated as a separate race. There
was almost double the percentage of young Hispanics than
older ones. In the logistic regression model, the odds of a
diagnosis of CRC at an older age group in Hispanics were
about half that of the older age white population (OR=
0.468, 95% CI 0.285, 0.796) (Table 2). There was no effect
of other races on the age of diagnosis of CRC. However, those
who declined to reveal the race had decreased odds of CRC
diagnosis at an older age group compared to white (Table 2).

Discussion

The study retrospectively examined the change in the inci-
dence of CRC diagnosis over the past 15 years and found that
the incidence rate of CRC has been increasing in the younger
population, especially in the last few years. Also, rectal cancer
as a primary site was increasing in the young population. Our
study also revealed that people with a lower BMI had a higher
risk of mortality among CRC-diagnosed patients, and
Hispanics in the younger age group were more likely to be
diagnosed with CRC than the older age group.

Our study showed an increase in the incidence of CRC in
young populations in the years 2012–2014 and again in 2017
and beyond. This increase in the incidence of CRC was sim-
ilar to other studies which showed an increase in the incidence
rates of CRC in the adults aged 20–49 years in the USA, with
the largest increase in age 40–49 years [12, 13]. So far, little is
known about the cause of the increase in CRC in the younger
population. Over the years, the increase of CRC in the youn-
ger population could be due to an increase in the risk factors
which include sedentary life [14], poor diet with more red
meat and less fiber-containing food, smoking, or alcohol con-
sumptions [13]. Modern dietary regimens which include col-
orants and preservatives might have altered the microbiome in
the colon or have acted as direct carcinogenesis on intestinal
cells. A study with de novo introduction of Western-style
high-fat, low-fiber diet initiates inflammation and prolifera-
tion in colonic mucosa within 2 weeks [15]. Likewise, the
widespread use of antibiotics altering the microbiome of the
gut or increased C-section delivery [16] in later generations

might have altered the development of the immune system,
leading to early CRC cases. However, we still cannot explain
the decrease in CRC in the years 2015 and 2016 in our study
of the younger population. One of the explanations could be
that most of the participants who underwent screening in those
years might have already removed the premalignant lesions
and were only having a follow-up screening or were just more
health concerned. However, our dataset did not have the cause
for a colonoscopy at baseline. Large epidemiological and pre-
clinical studies are warranted in the future to assess the clinical
pathological and biological factors associatedwith the trend of
CRC over the years in younger populations [13].

Unfortunately, young populations in our study were mostly
diagnosed only at stage 3 and stage 4 of CRC which is con-
sistent with the results from previous studies [17]. This high-
lights the real increase in the incidence in younger adults and
is not merely attributable to the earlier detection of CRC.
Despite the worrisome increase in the incidence of CRC
shown by previous studies [18], no earlier preventative
screening has been mandated yet, in the younger population.
However, a new recommendation for screening for CRC has
been drafted by USPSTF recently. Nonetheless, a significant
number of the young population with CRC will still be missed
as our study reveals the mean age of diagnosis of 41 in the
young population. Colonoscopy is not done regularly at a
young age (<50 years) unless participants in this age group
have risk factors of developing colon cancers like ulcerative
colitis, family history of colon cancer, history of radiation to
treat other cancers, confirmed or suspected hereditary colorec-
tal cancer syndromes (Familial Adenomatous Polyposis,
Lynch Syndrome), or were symptomatic/bleeding. This
makes the younger population in our study already a high risk
to have CRC and might have affected the survival probability
in younger adults. Our study shows no statistically significant
difference in survival among the older and younger popula-
tions albeit the younger population was diagnosed at an ad-
vanced stage of CRC. However, the death rate was not attrib-
utable to CRC alone as the cause of death was not known. The
older population might have had other comorbidities which
led to the early death resulting in no difference in survival with
the younger population. Also, our study did not include the
immunohistochemistry and type of CRC. This could have
limited our ability to detect the difference in survival.

Furthermore, the mean age at diagnosis of CRCwas higher
(68 years) in the participants who died and relatively lower in
the participants who did not die (Fig. 4). This shift of mean
age toward the older age is likely due to the unequal distribu-
tion of population in two groups as our study consisted of a
younger population nearly one-fifth the size of the older pop-
ulation. However, one possible explanation for the higher
mean age for diagnosis of CRC in the population who died
could be the lack of regular screening and diagnosis only at
later stages of CRC when the treatment is less effective.
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Nevertheless, different factors like the type of cancer and un-
derlying comorbidities might affect mortality. We did not
have enough data to assess the cause of mortality, and further
study is needed in the future in CRC-diagnosed patients strat-
ified by the age groups.

Our study demonstrated a higher percentage of involve-
ment of the rectum as a primary site in the younger population
(33.33% vs 25.93%). Rectal cancers are usually clinically
more evident by overt blood mixed with the stool, pencil-
stool reflecting constriction of the lumen, and pain while sit-
ting. However, colon cancer presentations are usually vague
like anemia, abdominal pain, diarrhea, and fatigue [19]. This
might have prompted symptomatic young adults to undergo
screening for CRC although our dataset does not include the
cause for colonoscopy. Since rectal cancer metastasis is more
localized below the peritoneal reflection, screening and diag-
nosis at an earlier stage will help to increase the survival of the
younger population.

Obesity is an established risk factor for CRC. Our study
showed only a small difference in BMI in two groups attrib-
uting marginally high mean BMI in the older age group.
Participants with higher BMI (≥25) had higher odds (19%)
of diagnosing CRC at an older age group, although this was
not statistically significant. One of the interesting findings was
that there was an actual difference in survival rates among the
two BMI groups, with a CRC-diagnosed population with low-
er BMI having higher mortality. One possible explanation
could be that later stages of CRC usually have lower BMI,
leading to higher mortality and showing a paradoxical effect
of BMI in survival [20]. However, we had the BMI at the time
of diagnosis of CRC only, and we did not know the progres-
sion of the BMI before and after the diagnosis of the CRC.
Moreover, our dataset was limited by the lower number of
underweight population in each stage of CRC, and we
were not able to analyze the BMI with the stage of
cancer. Therefore, a future prospective study in a large
cohort of patients is needed to see the progression of
BMI in the young population along with the stage of
cancer and its relationship with survival.

Smoking is also a known risk factor for CRC. Our study
revealed that ex-smokers compared to current smokers have
twice the odds of diagnosing CRC at an older age (Table 2).
Even controlling for BMI, ex-smoker had still a higher risk of
diagnosing CRC at an older age. One of the possible explana-
tions could be higher exposure of smoking in the older popu-
lation with a change in exposure with the diagnosis of CRC
[21]. However, we do not know the number of pack-years of
smoking of the participants, and the exposure level of
smoking before and after the diagnosis of CRC, limited by
the retrospective nature of the data collection. Since most of
the younger populations were non-smokers or current
smokers, smoking might not have contributed to the increase
in the incidence of CRC in the younger population despite

nicotine being an established risk factor for CRC by
different mechanisms including increasing cell prolifera-
tion [22] and migration [23].

Hispanics had a higher chance of being diagnosed with
CRC at a younger age group by 53% (Table 2), which was
similar to the findings from other studies [24]. However, irre-
spective of age, the incidence rate of CRC was rising in
Hispanics compared to non-Hispanics white and AA [25].
One of the reasons could be the Hispanic diet in the US pop-
ulation, which includes a large proportion of red meat [26].
Shared risk factors like metabolic syndrome, with other gas-
trointestinal cancers (such as liver or gastric cancer), could
also account for increasing CRC diagnosis in younger
Hispanics [13]. Consideration of other possibilities like in-
crease in HPV infection with integration into the colorectal
tumor in the Hispanic population [27], significant health
screening barriers due to lack of insurance, transportation,
language, and culture [28] should be taken in future studies
with the attention to the Hispanic population.

Our study has several limitations. The young age group
population was already at higher risk of developing CRC as
they had colonoscopy despite being below the screening age
for colonoscopy. This might have led to the selection bias.
However, we also do not know what proportion of the older
population was diagnosed with CRC by screening alone and
we do not know the indication of the colonoscopy irrespective
of age group. Second, age, BMI, and smoking status were
taken at the time of enrollment only. These factors can be
changed throughout the follow-up years which might impact
survival. Third, there were no data available on exercise, diet
pattern, or aspirin intake which might impact the progression
of CRC.We also did not have complete data on family history
or alcohol consumption which affect the development of can-
cer. We were also unable to assess the immunohistochemistry
of CRC, comorbidities due to incomplete data which might
have affected the difference in survival of the CRC patients.
Future studies are needed including all these missing covari-
ates. Despite all these limitations of a retrospective study, our
study had a large number of participants from 15 years. Also,
Boston Medical Center (BMC) is a safety net hospital that
provides service to a wide socioeconomic range of population,
with diverse ethnicity similar to the population of the USA.
We believe our study is generalizable to the population of the
USA. This is the first study to tailor the screening recommen-
dation for CRC for subpopulations after the new recommen-
dation drafted by USPSTF.

Having the screening cut-off age of 50 years, younger pop-
ulations are usually diagnosed at an advanced stage of CRC.
Our study suggests advanced stages of CRC are also usually
associated with low BMI, and our study shows low BMI has
low survival. This supports the importance of timely evalua-
tion of CRC. Only if such a population could be identified and
screened in the earlier years or regular screening age
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decreased to younger years, perhaps earlymortality fromCRC
could have been prevented. With the higher prevalence of
rectal cancer in the younger population, particular attention
should be given to an early detection strategy. A further pro-
spective cohort study is needed including diet pattern, amount
of exercise, the progression of BMI over the years, reasons for
colonoscopy, aspirin or COX-2 inhibitor use, family history of
CRC, history of ulcerative colitis, polyposis syndrome, and
other comorbidities. CRC screening recommendations may
vary in these populations. This will give us more clarity about
the difference in the risk factors for the development of CRC
in the younger and older population. Also, a prospective study
focusing on only younger populations and Hispanics subpop-
ulation should be done to identify the benefit of regular
screening, at a minimum with non-invasive methods like
guaiac-based fecal occult blood test (gFOBT) or fecal immu-
nochemical test (FIT) starting at a younger age like 40–45.
This will further support the updated recommendations for
CRC screening at age 45 in average-risk individuals.

In conclusion, CRC is increasing in the younger population
with a higher prevalence of rectum as a primary site. With the
higher diagnosis of CRC in young Hispanic, early screening is
warranted in such a high-risk population for early recognition
for prevention, early management, and reduction of mortality.
It is encouraging to see the new recommendations drafted for
CRC screening from 45 years for average-risk individuals.
However, screening, at minimum non-invasive screening,
should be done in the young Hispanic population even from
an earlier age like 40 years.
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