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Smoking cessation care can translate to
lower hazard of death in the short-run in
cancer patients - a retrospective cohort
study to demonstrate the value of smoking
cessation services within the treatment
phase of cancer
F. I. Hawari1,2* , N. A. Obeidat2, D. Rimawi3 and K. Jamal4

Abstract

Background: Smoking cessation is a key step towards improving cancer care and outcomes. However, smoking
cessation interventions are underprovided in oncology settings. Within Jordan’s only comprehensive oncology
center, we sought to evaluate receipt of care at a smoking cessation clinic and the effect of assisted abstinence
through the smoking cessation clinic on short-term (two-year) survival after a cancer diagnosis.

Methods: We employed a retrospective cohort study design. Cancer registry and smoking cessation clinic data for
adult Jordanian cancer patients diagnosed between 2009 and 2016, who also were cigarette smokers, and who
received full treatment at King Hussein Cancer Center, were analyzed. Specifically, descriptive statistics of patients
who visited the smoking cessation clinic were generated, and short-term (two-year) hazard of death of patients
based on whether or not smoking cessation clinic-assisted abstinence occurred, were evaluated.

Results: There were 3403 patients who met our inclusion criteria. Approximately 21% of cancer patients were seen
at the smoking cessation clinic, and significant demographic and clinical disparities in who was being seen [at the
smoking cessation clinic] existed. In 2387 patients with available survival data, smokers who never went to the
smoking cessation clinic (or were seen only once, or seen a year or more from diagnosis) had a hazard of death 2.8
times higher than smokers who had visited the smoking cessation clinic and who also confirmed they had not
smoked on atleast two of their 3-, 6- or 12-month follow-up visits (95% confidence interval [CI] = 1.7–4.6).
Non-abstainers at the smoking cessation clinic exhibited a similar disadvantage (HR 2.7, 95% CI 1.4–5.0).

Conclusions: Although evidence-based smoking cessation interventions increase the likelihood of abstinence and
can lower the short-term hazard of death during cancer treatment, there is a deprioritization of smoking cessation
interventions during cancer care, as indicated by low proportions of patients seen at the smoking cessation clinic.
Our findings emphasize the importance of promoting interventions to avail smoking cessation interventions in
oncology settings within the cancer treatment phase.
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Background
Given the rising global burden of cancer, ensuring that
cancer care is optimized and availed equitably has be-
come an increasingly challenging priority for most coun-
tries, and resource constraints have rendered many
therapeutic interventions difficult if not impossible to
access [1]. In response to this global challenge, evaluat-
ing and promoting healthcare interventions that are rela-
tively less resource-intensive and can benefit a broad
range of cancer patients has become a pressing matter.
Smoking cessation management for cancer patients of-

fers one such example of a cost-effective intervention to
improve patient outcomes, and has been called for by
many [2–10]. Conversely, continuing to smoke after a
cancer diagnosis negatively impacts cancer treatment and
quality of life, and has been associated with shortened sur-
vival in the long-term in specific cancers [11–20]. How-
ever, despite the clear clinical value of smoking cessation
in cancer patients, various studies indicate that smoking
cessation interventions are not sufficiently practiced in the
oncology setting [21–24]. Thus, more efforts are needed
to draw attention to this practice gap, and more import-
antly to highlight the lost opportunities in improving can-
cer patient outcomes as a result of this gap.
We were interested in demonstrating the benefits of

smoking cessation during cancer treatment by examin-
ing the two-year survival benefits associated with smok-
ing cessation clinic-assisted abstinence, among a diverse
group of cancer patients. We also were interested in
identifying which patient subgroups were less likely to
receive smoking cessation care, thereby potentially fore-
going the benefits of smoking cessation during cancer
treatment. We hypothesized that patients receiving care
at the smoking cessation clinic and reporting abstinence
would be at survival advantage to cancer patients who
did not receive such care. We also hypothesized that be-
ing older, having an advanced stage of cancer, and not
having a tobacco-related cancer in the conventional sites
known to be associated with tobacco use (oropharynx,
larynx, esophagus, trachea, bronchus, lungs) were associ-
ated with a decreased likelihood of receiving care at the
smoking cessation clinic.

Methods
Setting
King Hussein Cancer Center (KHCC) in Amman,
Jordan is a Joint commission, disease-specific accre-
dited comprehensive cancer center which offers cancer
care to a substantial proportion of the Jordanian popu-
lation, and also serves as a regional cancer treatment
hub for the Middle East [25]. Approximately 4350 pa-
tients are seen annually, roughly 60% of whom complete
treatment at the Center.

Study design
A retrospective cohort study design was used to analyze
hospital-based cancer registry records and clinical re-
cords of cancer patients receiving care at KHCC’s smok-
ing cessation clinic.

Participants
The analysis was based on records from KHCC, and in-
cluded adult Jordanian cancer patients who were current
smokers and receiving care at the Center. Records span-
ning patients diagnosed between the years 2009 and
2016 were included. Inclusion criteria were being 18
years or older, being a Jordanian, having a documented
status as a current [cigarette] smoker in KHCC’s registry
records, and receiving complete care at KHCC.

Variables
Outcome variable
Two-year hazard of death after diagnosis was measured
to evaluate whether or not visiting the smoking cessation
clinic within a year of diagnosis (when most interven-
tions to treat patients are undergone) imparted survival
benefits (presumably by inducing greater rates of abstin-
ence among those cancer patients visiting the clinic than
cancer patients not receiving specialized cessation care).
Reliable survival data were available from years 2012 on-
wards at the Center. Survival analyses were therefore
conducted on a subgroup of patients (n = 2387, those di-
agnosed after 2011).
An additional variable, whether or not a patient was

seen at the smoking cessation clinic, was analyzed as an
outcome variable in order to identify which patient sub-
groups were at higher risk of not receiving smoking ces-
sation care.

Independent variable
With regards to predictors associated with two-year sur-
vival, we were interested in ascertaining whether or not
a survival advantage may have been observed in patients
visiting the smoking cessation clinic (as a result of their
abstinence due to the receipt of smoking cessation care).
The following section describes the possible profiles for
our sample of cancer patients [who smoked]:

� Patients who visited the smoking cessation clinic:
Generally, patients who visit the cessation clinic are
followed to record 3-, 6- and 12-month repeated
seven-day point-prevalence [self-reported] abstin-
ence status, a measure that is used in the smoking
cessation literature [26, 27]. Specifically, at each
follow-up point, patients are asked if they smoked in
the past 7 days. Thus, within this category of pa-
tients who visited the clinic, patients were further
categorized as follows:
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� Patients with two or more follow-up points (from
a maximum of three follow-up points) indicating
positive point-prevalence abstinence (1)

� Patients with only one follow-up point (from a
maximum of three follow-up points) indicating
positive point-prevalence abstinence (2)

� Patients with more than one follow-up point (from
a maximum of three follow-up points) all indicating
negative point-prevalence abstinence (3)

� Patients visiting the smoking cessation clinic
more than once [within a year of diagnosis] but
not having accrued sufficient follow-up informa-
tion (4)

� Patients who visited the clinic only once and did
not return to the clinic (5)

� Patients who came to the clinic after a year of
diagnosis (6)

� Patients who never visited the smoking cessation
clinic (7)

According to the above profiles, four main groupings of
patients were created to describe abstinence trajectories:

a. Group A (equivalent to 1 above): Patients who
were seen [within a year of diagnosis] more than
once at the clinic and whose records indicated
abstinence at atleast two follow-up points from a
maximum of three follow-up points (3-, 6- and 12-
months)

b. Group B (equivalent to 2 above): Patients who
were seen [within a year of diagnosis] more than
once at the clinic and whose records indicated
abstinence at only one follow-up point from a max-
imum of three follow-up points;

c. Group C (equivalent to 3 or 4 above): Patients who
were seen [within a year of diagnosis] more than
once at the clinic and whose records indicated no
abstinence at any follow-up point. Patients who did
not accrue sufficient follow-up records to measure
abstinence also were included in this group (i.e. as-
sumed to be non-abstinent);

d. Group D (equivalent to 5, 6, or 7 above): Patients
who were never seen at the clinic or seen only
once, or were seen after a year from diagnosis.

Other covariates
various sociodemographic and clinic variables were in-
cluded as control variables given their potential for being
associated with our outcome variables of interest. These
specifically included patient demographics (age at diag-
nosis, gender, marital status, and geographic area of ori-
ginal residence – defined as North, Central and South in
Jordan); diagnostic clinical variables (cancer primary site;
whether or not a cancer was tobacco-related; stage of

cancer; and year of diagnosis); treatment prescribed
(chemotherapy, radiation, surgery, immunotherapy, hor-
monal therapy, bone marrow transplant); and comorbid-
ities (diabetes, respiratory disease, and cardio- or
cerebrovascular disease).

Analysis
Descriptive and multivariable analyses were first run to
compare the characteristics of patients visiting the smok-
ing cessation clinic with those who never visited the clinic.
Specifically, multivariable logistic regression was per-
formed to determine which demographic of clinical fac-
tors were significant predictors of whether or not a cancer
patient received smoking cessation care.
In order to ascertain survival benefits possibly associated

with becoming abstinent through the smoking cessation
clinic, survival curves were compared across the four
groups of patients described earlier (Groups A through D)
. A multivariable Cox regression was performed to deter-
mine whether or not the various patient profiles were sig-
nificantly associated with survival benefits, controlling for
demographic, geographic and clinical factors.

Results
From 14,813 registry records, we were able to identify
3403 unique Jordanian cancer patients documented as
current smokers. A descriptive table of the patient popu-
lation, categorized by whether or not they received
smoking cessation care at the clinic, is provided in
Table 1. Approximately 21% of patients (717) were seen
atleast once at the smoking cessation clinic. At the bi-
variate level, females, the oldest age group, and those
who did not have tobacco-related solid tumors in the
head and neck area or lungs, were less likely to be seen
at the clinic (than males, the youngest age group, and
those who had tobacco-related solid tumors in the head
and neck area or lungs, respectively). Those diagnosed
in 2015 to 2016 (relative to 2009) and those with an in-
situ staging (relative to local stage) were more likely to
be seen at the clinic (Table 1).
When a multivariable logistic regression was conducted

to determine significant predictors of being seen at the
clinic (Table 1), females, patients in the oldest age group
(relative to the youngest one), patients residing in the North
(relative to living in Central Jordan), patients having solid
tumors that were not tobacco-related (i.e. tobacco-related
solid tumors in sites distant to the respiratory or head and
neck area), and patients having an advanced stage of cancer
(relative to having a localized stage) were significantly less
likely to be seen at the clinic. Those diagnosed in 2015–
2016 (relative to 2009), those with an in-situ staging (rela-
tive to local stage), and those receiving chemotherapy, were
significantly more likely to be seen at the clinic.
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Table 1 Demographic and clinical characteristics associated with the odds of being seen at the smoking cessation clinic at KHCC in
a sample of 3403 Jordanian cancer patients who smoke (column totals presented). A total of 717 cancer patients were seen at the
clinic while 2686 were not

Variable: Proportion seen at
the clinic (n)

Unadjusted odds ratio of being seen (95%
CI)

Adjusted odds ratio (of being
seen)

Gender

Males (N = 2454) 23.5% (n = 576) Reference group Reference group

Females (N = 949) 14.9% (n = 141) 0.59 (0.46–0.70) 0.49 (0.38–0.63)

Age at diagnosis

18–30 (N = 278) 21.9% (n = 61) Reference group Reference group

31–40 (N = 491) 17.5% (n = 86) 0.76 (0.52–1.1) 0.89 (0.57–1.4)

41–50 (N = 776) 24.4% (n = 189) 1.1 (0.83–1.6) 1.3 (0.82–1.9)

51–60 (N = 860) 24.2% (n = 208) 1.1 (0.82–1.6) 1.1 (0.73–1.7)

61–70 (N = 675) 19.1% (n = 129) 0.84 (0.60–1.2) 0.78 (0.49–1.2)

> 70 (N = 323) 13.6% (n = 44) 0.56 (0.37–0.86) 0.49 (0.29–0.85)

Diagnosis year

2009 (N = 256) 14.8% (n = 38) Reference group Reference group

2010 (N = 382) 13.1% (n = 50) 0.86 (0.55–1.4) 0.85 (0.53–1.4)

2011 (N = 378) 14.3% (n = 54) 0.96 (0.61–1.5) 0.94 (0.60–1.5)

2012 (N = 329) 13.4% (n = 44) 0.89 (0.55–1.4) 0.86 (0.53–1.4)

2013 (N = 416) 15.9% (n = 66) 1.1 (0.70–1.7) 1.0 (0.66–1.6)

2014 (N = 492) 20.7% (n = 102) 1.5 (0.99–2.3) 1.4 (0.91–2.1)

2015 (N = 572) 28.5% (n = 163) 2.3 (1.5–3.4) 2.4 (1.6–3.6)

2016 (N = 578) 34.6% (n = 200) 3.0 (2.1–4.5) 3.3 (2.2–4.9)

Marital status

Married (N = 2825) 21.3% (n = 601) Reference group Reference group

Single (N = 378) 18.5% (n = 70) 0.84 (0.64–1.1) 0.88 (0.62–1.3)

Separated/divorced/widowed (N = 200) 23.0% (n = 46) 1.1 (0.79–1.6) 1.4 (0.93–2.0)

Geographic area

Central (N = 2860) 21.4% (n = 613) Reference group Reference group

North (N = 350) 19.1% (n = 67) 0.87 (0.66–1.1) 0.74 (0.55–0.99)

South (N = 192) 19.3% (n = 37) 0.88 (0.60–1.3) 0.80 (0.55–1.2)

Tumor type and relation to tobacco

Solid, tobacco-relateda (N = 851) 25.5% (n = 217) Reference group Reference group

Solid, tobacco-related (other)b (N = 827) 20.1% (n = 166) 0.73 (0.58–0.92) 0.57 (0.43–0.75)

Solid, not tobacco-related (N = 1186) 16.8% (n = 199) 0.59 (0.48–0.73) 0.51 (0.38–0.69)

Hematological, tobacco-related (N = 60) 13.3% (n = 8) 0.45 (0.21–0.96) 0.52 (0.23–1.2)

Hematological, not tobacco-related (N =
478)

26.6% (n = 127) 1.1 (0.82–1.4) 1.1 (0.8–1.5)

Stage

In-situ (N = 107) 29.9% (n = 32) 1.6 (1.03–2.5) 1.7 (1.03–2.8)

Local (N = 797) 20.8% (n = 166) Reference group Reference group

Regional (N = 1229) 22.8% (n = 280) 1.1 (0.90–1.4) 0.95 (0.74–1.2)

Distant or unstaged (N = 1270) 18.8% (n = 239) 0.89 (0.71–1.1) 0.54 (0.40–0.71)

Received chemotherapy

No (N = 1027) 19.6% (n = 201) Reference group Reference group

Yes (N = 2376) 21.7% (n = 516) 1.14 (0.95–1.5) 1.4 (1.1–1.8)
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Value of receiving smoking cessation care
Within the subsample of 2387 patients included in the
survival analysis, Kaplan-Meier survival curves across the
different patient groups are displayed in Fig. 1, and dem-
onstrate a survival advantage for smokers in Group A (pa-
tients seen more than once at the smoking cessation clinic
and whose records indicated abstinence on atleast two of
their 3-, 6- or 12-month follow-up visits). In addition, a
dose effect was observed: smokers in Group B (those seen
more than once at the clinic and whose records indicated
abstinence at only one follow-up point from a maximum
of three follow-up points) had a better survival prognosis
than smokers in Group C (those seen more than once at
the clinic and whose records indicated no abstinence at
any follow-up) and smokers in Group D (those never seen
at the clinic or seen only once, or were seen after a year
from diagnosis). The survival advantages observed on a bi-
variate level persisted after running a multivariable Cox

regression analysis using Group A (patients seen more
than once at the smoking cessation clinic and whose re-
cords indicated abstinence on atleast two of their 3-, 6- or
12-month follow-up visits) as a reference group, and con-
trolling for other demographic and clinical factors that in-
fluence patient survival (Table 2). After adjustments,
patients in Group D (those never seen at the clinic or
seen only once, or were seen after a year from diag-
nosis) had a hazard of death 2.8 times higher than
the reference group (95% confidence interval, CI, 1.7–
4.6). Non-abstainers at the smoking cessation clinic
(Group C) also exhibited a similar disadvantage (HR
2.7, 95% CI 1.4–5.0) relative to Group A.

Discussion
Our study sought to demonstrate the value of clinic-
assisted abstinence in a diverse cancer patient population
in Jordan, and to provide insight into which patient

Table 1 Demographic and clinical characteristics associated with the odds of being seen at the smoking cessation clinic at KHCC in
a sample of 3403 Jordanian cancer patients who smoke (column totals presented). A total of 717 cancer patients were seen at the
clinic while 2686 were not (Continued)

Variable: Proportion seen at
the clinic (n)

Unadjusted odds ratio of being seen (95%
CI)

Adjusted odds ratio (of being
seen)

Received surgery

No (N = 2153) 21.0% (n = 451) Reference group Reference group

Yes (N = 1250) 21.3% (n = 266) 1.0 (0.86–1.2) 1.0 (0.80–1.3)

Received radiation

No (N = 1867) 21.2% (n = 395) Reference group Reference group

Yes (N = 1536) 21.0% (n = 322) 0.99 (0.84–1.2) 0.96 (0.78–1.2)

Received hormonal therapy

No (N = 2944) 21.8% (n = 643) Reference group Reference group

Yes (N = 459) 16.1% (n = 74) 0.69 (0.53–0.90) 1.3 (0.94–1.9)

Received immunotherapy

No (N = 3331) 20.9% (n = 696) Reference group Reference group

Yes (N = 72) 29.2% (n = 21) 1.6 (0.93–2.6) 1.6 (0.92–3.0)

Received BMT

No (N = 3283) 20.9% (n = 687) Reference group Reference group

Yes (N = 120) 25.0% (n = 30) 1.3 (0.83–1.9) 1.6 (0.99–2.5)

Have diabetes

No (N = 2826) 20.7% (n = 586) Reference group Reference group

Yes (N = 577) 22.7% (n = 131) 1.1 (0.91–1.4) 0.99 (0.77–1.3)

Have respiratory disease

No (N = 3122) 20.9% (n = 653) Reference group Reference group

Yes (N = 281) 22.8% (n = 64) 1.1 (0.83–1.5) 0.98 (0.70–1.4)

Have cardio- or cerebrovascular disease

No (N = 2464) 20.5% (n = 506) Reference group Reference group

Yes (N = 939) 22.5% (n = 211) 1.1 (0.94–1.3) 1.1 (0.90–1.4)
a Head, neck, respiratory, esophageal
b Colorectal, cervical, pancreatic, urinary, stomach and liver
p < 0.05
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subgroups were at higher risk of not being seen at the
smoking cessation clinic.
When survival of cancer patients who received smoking

cessation care was compared to that of patients who did
not receive any care, our results indicated that patients
who did not receive care at the smoking cessation clinic
and those who did not report any abstinence despite visit-
ing the clinic fared significantly more poorly (in terms of
two-year mortality) than those who visited the clinic and
reported being abstinent at more than follow-up point.
The advantage in the lattermost group persisted after run-
ning a multivariable Cox proportional hazards regression
analysis adjusting for sociodemographic and clinical fac-
tors that may also have impacted hazard of death. While
our data did not measure the specific pathways by which
survival benefits were accrued during receipt of smoking
cessation services, it is plausible that the short-run sur-
vival benefit may be explained by the averted many risks
of continued smoking among cancer patients (poorer re-
sponse to chemotherapy; inferior bone marrow transplant-
ation outcomes; higher needs for critical care admissions;
and greater risks of treatment toxicities, surgical complica-
tions, infections, and recurrence) [14, 28–33]. In addition,
we observed a survival advantage for those who re-
ported abstinence at only one follow-up point (Group
B), which may indicate a harm reduction effect.

While most studies have focused on the positive impact
of smoking cessation on long-term survival in cancer pa-
tients, our findings reveal significant differences in hazard
of death within the two-year period after diagnosis, in a
cancer patient sample that included various sites and
stages; and imply that integrating specialized smoking ces-
sation interventions to induce smoking abstinence during
the crucial period of cancer treatment can yield consider-
able survival benefits. Given the on-going debate in the
scientific community about the value of costly cancer
medications [34], and the need to identify cost-effective
means of improving cancer treatment and patient out-
comes [1], the value and importance of highly cost-
effective interventions such as smoking cessation therapy,
that have the potential to benefit a great number of cancer
patients, cannot be understated.
Despite our evidence of lower hazard of mortality in

the sub-group of patients who visited the clinic to re-
ceive care and were able to abstain, our findings also re-
vealed that a substantial proportion of cancer patients
are not seen at the smoking cessation clinic. This is in-
line with what has been reported in other cancer centers
[21]. Specifically over the study period, only 21% of our
patient sample were seen at least once in the smoking
cessation clinic. There was a progressive but slow in-
crease in the percentage of patients seen at our clinic

Fig. 1 Survival curves for a subsample of cancer patients with survival data (N = 2387) divided as follows: smokers who were seen [within a year
of diagnosis] more than once at the clinic and whose records indicated abstinence at atleast two follow-up points (group A); smokers who were
seen [within a year of diagnosis] more than once at the clinic and whose records indicated abstinence at only one follow-up point (group B);
smokers who were seen [within a year of diagnosis] more than once at the clinic and whose records indicated no abstinence at any follow-up
point. Patients who did not accrue sufficient follow-up records to measure abstinence also were included in this group (group C); and smokers
who were never seen at the clinic or were seen after a year from diagnosis (group D)
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Table 2 Multivariable Cox proportional hazards regression analysis of factors associated with two-year mortality of Jordanian cancer
patients at KHCC who smoke (n = 2384)

Variable HR (95% CI)

Patient group (with regards to being seen at cessation clinic)

Smokers who were seen [within a year of diagnosis] more than once at the
clinic and whose records indicated abstinence at atleast two follow-up points (group A)

Reference group

Smokers who were seen [within a year of diagnosis] more than once at the
clinic and whose records indicated abstinence at only one follow-up point (group B)

1.3 (0.65–2.6)

Smokers who were seen [within a year of diagnosis] more than once at the
clinic and whose records indicated no abstinence at any follow-up point (group C)

2.7 (1.4–5.0)*

Smokers who were never seen at the clinic or were seen after a year from diagnosis (group D) 2.8 (1.7–4.6)*

Female (versus male) 0.67 (0.53–0.84)*

Marital status

Married Reference group

Single 0.88 (0.62–1.2)

Other 1.1 (0.74–1.6)

Age at diagnosis

18–30 Reference group

31–40 1.5 (0.91–2.4)

41–50 1.6 (0.98–2.6)

51–60 1.8 (1.1–2.9)*

61–70 2.1 (1.3–3.5)*

> 70 2.1 (1.2–3.5)*

Year of diagnosis

2012 Reference group

2013 0.83 (0.66–1.0)

2014 0.84 (0.66–1.1)

2015 0.89 (0.70–1.1)

2016 0.72 (0.52–0.99)*

Geographic area

Central Reference group

North 1.1 (0.83–1.4)

South 0.91 (0.65–1.3)

Cancer site (type)

Solid, tobacco-related: head, neck, respiratory, esophageal (reference group) Reference group

Solid, tobacco-related, other: cervical, pancreatic, liver, stomach, urinary 0.75 (0.60–0.93)*

Solid, not tobacco-related 0.92 (0.72–1.2)

Hematological, tobacco-related 0.76 (0.47–1.2)

Hematological, not tobacco-related 0.20 (0.14–0.27)*

Stage

Local (reference group) Reference group

In-situ 0.37 (0.10–1.6)

Regional* 3.7 (2.5–5.4)*

Distant and unstaged 13.1 (9.0–19.1)*

Received chemotherapy (yes/no) 0.49 (0.39–0.61)*

Received surgery (yes/no) 0.39 (0.31–0.50)*

Received radiation (yes/no) 0.73 (0.60–0.87)*
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over 8 years, growing from 14.8% of patients diagnosed
in 2009 to 34.6% of patients diagnosed in 2016. This in-
crease in referrals over time may in part be attributed to
a gradual change in the work culture at KHCC as a re-
sult of efforts by smoking cessation clinic staff to con-
tinually promote smoking cessation services to cancer
practitioners, and due to the designation [by the Joint
Commission International (JCI)] of smoking cessation
counseling receipt as a performance measure which the
Center needed to enhance. Nevertheless, the overall pro-
portions of patients seen at the clinic still remained low
even in the more recent years. Certain clinical and
demographic factors appeared to be associated with not
receiving care at the cessation clinic. These included fe-
male sex, having an advanced stage of cancer, and having
a non-tobacco related cancer. The significance of these
factors confirms the need to promote smoking cessation
care as a clinical service with potential value for all can-
cer sites being treated, regardless of clinical as well as
demographic characteristics. We have previously re-
ported that a substantial proportion of cancer care pro-
viders do not refer cancer patients to the smoking
cessation clinic, and that knowledge gaps among these
providers exist with regard to the detrimental outcomes
associated with continued tobacco use after a cancer
diagnosis [35]. Our data thus validate our previous find-
ings and underscore the need for oncology-specific
smoking cessation training sessions capable of bridging
such knowledge gaps. Availing such a service becomes
more urgent when considering that even in subgroups
where tobacco cessation may be of higher importance
(for example among breast cancer or Hodgkin’s disease
patients receiving radiation), the majority of patients
were not seen at the smoking cessation clinic (results
not presented).
Our analysis was an observational retrospective one

using cancer registry and clinic records, and data limita-
tions existed. Despite controlling for several clinical and
demographic characteristics that may impact survival,
unobservable or residual bias cannot be completely ruled
out. For example, socioeconomic status indicators were
not available in the Center’s registry data and thus could

not be accounted for in our survival analysis. However,
in a sub-group of patients with available income and
educational status information (namely those visiting the
smoking cessation clinic), neither income nor educa-
tional status significantly impacted mortality in the
short-run (results not presented). We also could not in-
clude more detailed information that could have
enriched our analysis, such as information on specific
chemotherapy regimens being used; and clinical out-
comes other than survival (such as hospitalizations,
treatment complications). Furthermore, while cigarette
smoking status is documented in patient records, we did
not have information on use of other forms of tobacco
such as the waterpipe, nor did we have information
about the smoking status over time of patients who did
not visit the smoking cessation clinic, or their receipt of
other smoking cessation interventions that were not
based at the Center. However, KHCC operates the only
fully equipped, evidence-based smoking cessation clinic
in the country, offering both pharmacotherapy and in-
tensive counseling. Although the Jordanian Ministry of
Health runs three clinics in the country, these are
under-equipped in both staff and medications, and com-
prehensive treatment is not availed through them. [36]
Receipt of other smoking cessation interventions beyond
the Center was therefore unlikely, particularly because
cancer patients at KHCC are covered to receive all
cancer-related services (including smoking cessation ser-
vices) at the Center. Thus, the relapse rates for non-
clinic patients (if quit attempts were even made), were
likely to have been unassisted and therefore considerably
higher than when receiving specialized smoking cessa-
tion care: quit rates in cancer patients in Jordan – if they
are left to self-manage – are likely lower than the rates
reported in published studies [37–39]. This is because
smoking is a socially accepted and normalized behavior
in the country and Jordanians are high [per capita] con-
sumers of cigarettes; compliance with smoke-free pol-
icies is poor and secondhand smoke exposure is high;
and few resources are available for smokers who want to
quit [40–43]. It is therefore highly plausible that the
group of non-clinic patients in our study represented

Table 2 Multivariable Cox proportional hazards regression analysis of factors associated with two-year mortality of Jordanian cancer
patients at KHCC who smoke (n = 2384) (Continued)

Variable HR (95% CI)

Received immunotherapy (yes/no) 0.81 (0.29–1.3)

Received hormonal therapy (yes/no) 0.18 (0.11–0.28)*

Received bone marrow transplant (yes/no) 0.46 (0.27–0.77)

Having diabetes 1.2 (0.94–1.4)

Having cardio- or cerebrovascular disease 0.99 (0.81–1.2)

Having respiratory disease 1.2 (0.89–1.5)

*p < 0.05
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cancer patients who either continued to smoke or
attempted to quit alone using minimal evidence-based
resources. Finally, we controlled for various confounding
factors when analyzing our data to ensure that patients
receiving smoking cessation care and those who did not
receive any clinic care, were otherwise comparable.
Thus, it is reasonable to suggest that the receipt of spe-
cialized smoking cessation care was influencing abstin-
ence, which in turn led to lower risk of death.
In summary, our results demonstrate the short-term

survival value of clinic-assisted abstinence in cancer pa-
tients who were smokers on diagnosis, thus underscoring
the importance of availing smoking cessation services to
assist smokers in achieving abstinence. Our findings also
support the need to heavily promote and increase the re-
ceipt of smoking cessation care in cancer patients. Because
we address a diverse ‘real-world’ cancer patient popula-
tion, our results have the potential to resonate with oncol-
ogy practitioners.

Conclusions
Our study on Jordanian cancer patients at KHCC who
smoked demonstrates that smoking cessation achieved
through specialized smoking cessation care (pharmaco-
therapy and counseling) can yield survival benefits for
patients within the short-run (during cancer treatment),
and emphasizes the need for availing and promoting
evidence-based smoking cessation interventions to can-
cer patients as a means of integrating in oncology prac-
tice a cost-effective tool for improving patient outcomes.
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