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Introduction
The prevalence rate of smoking is well documented in the 

general population; however, little is known about cigarette 
smoking among patients with Congestive Heart Failure (CHF). 
According to the Centers for Disease Control and Prevention 
(CDC), heart failure occurs when a heart becomes weak and 
is not able to pump blood throughout the body [1]. There 
are 5.7 million people in the United States with CHF, causing 
1 in 9 deaths in 2009 [2]. Research also shows that about 
half of the patients who are diagnosed with CHF die within 
5 years of their diagnosis [3]. The mortality rate of CHF in 
California alone was 10.8 per 100,000 deaths while that of 
San Bernardino County was almost double the state’s statistic 
at 18.7 - 31.6 per 100,000 [4]. Financially, the United States 

spends an average of $32 billion per year on the provision 
of treatment services, disease management, and missed 
productivity time from work for patients with CHF [3]. Every 
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Abstract
Introduction: The prevalence rate of smoking is well documented in the general population, but little is known among 
patients with Congestive Heart Failure (CHF). The mortality rate of CHF in San Bernardino county is nearly double (18.7 
per 100,000 deaths) than that of the State of California (10.8 per 100,000 deaths). There is a need to fill knowledge gaps 
for CHF patients and identify evidence-based interventions that will help reduce health disparities among populations.

Objective: This study aimed to determine the prevalence rate of cigarette smoking among an underserved population 
for patients with CHF seen at a Family Health Clinic in San Bernardino County. It also sought to gain a quantitative 
understanding of smoking prevalence rates among past and current smokers with the goal of providing evidence-based 
interventions for healthcare professionals.

Methods: This study used secondary data for CHF patients who self-reported their existing social history as documented 
by their provider. The list was accessed using Patient Registry report functionality and a further search was conducted 
using their Electronic Medical Record (EMR). 

Results: 58% reported smoking in the past and 27% reported to be current smokers. Hence, among CHF patients, the 
prevalence rate of current smokers is significantly less than past smokers.

Conclusions: These findings demonstrate the effectiveness of using evidence-based practice at a county clinic that 
serves the underserved population. Patients with chronic diseases (i.e. heart failure) are empowered to take an active 
role in their health to reduce the number of Emergency Room visits. The results from this study will aid public health 
professionals, healthcare providers, and supporting agencies in creating evidence-based interventions for smokers with 
CHF with the goal of reducing health disparities and alternatively decrease their overall disease burden. Further research 
opportunities that will utilize secondary data from multiple study sites are highly recommended.
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new ways to treat CHF and its accompanying complications. 
Research indicates that children and adults are impacted by 
this disease, but that symptoms and treatments for each age 
group do differ [3].

As it was once suggested by the Former U.S. Surgeon 
General Director David Satcher, MD, PhD, tobacco continues 
to be the single greatest preventable cause of disease and 
premature death in America and hence every doctor, nurse, 
health plan, purchaser, and medical school in America 
should make treating tobacco dependence a top priority 
[12]. Healthcare providers in primary care settings have 
a vital role in encouraging their patients to quit smoking, 
particularly those suffering with chronic conditions such as 
CHF, cardiovascular diseases, respiratory diseases, diabetes, 
several types of cancer, and stroke [13]. As research has 
shown, empowering patients with information that increases 
their health knowledge and collaborating with them in the 
creation of self-management goals will help make changes 
in their health behaviors and is the best approach to chronic 
disease management [14].

Evidence-based smoking cessation methods have been 
widely promoted and have succeeded in reducing tobacco 
use in the United States. According to the CDC, the utiliza-
tion of evidence-based statewide tobacco control programs 
that are comprehensive, sustained, and accountable tend 
to reduce the prevalence rate of smoking and subsequent-
ly the number of tobacco-related diseases and deaths [15]. 
Research supports that offering smoking cessation interven-
tions to patients with chronic conditions during hospital stay 
is effective as long as the interventions are continued one 
month after discharge from the hospital [16,17]. The com-
bined intervention of behavioral support (i.e. counseling and 
brief advice) and medications use (i.e. nicotine replacement 
therapies, varenicline, and bupropion) has been documented 
as the most effective approach instead of one intervention 
alone [16-18]. Stead, et al. [18] found that a combined inter-
vention increases the chances of successfully quitting by 70 to 
100 percent after at least six months compared to just behav-
ioral support. Success for quitting tended to be larger when 
participants were recruited in hospital settings [18].

Assistance with smoking cessation is therefore a 
fundamental element of the management of the patients 
with chronic conditions, such as CHF. Health teams have a 
professional obligation to assist with the initiation of smoking 
cessation interventions and advance tobacco control efforts. 
Broader dissemination, adoption, and implementation of 
evidence-based interventions are keys to addressing the 
tobacco epidemic [19].

Research objectives
This study aimed to determine the prevalence rate of 

cigarette smoking among patients with CHF seen at one local 
Family Health Clinic in San Bernardino County, California. It 
also sought to gain a quantitative understanding of smoking 
prevalence rates among past and current smokers in order 
to identify other areas of investigation that will aid in the 
formulation of more effective population health strategies.

effort into factors affecting CHF management is therefore 
crucial to the overall population health agenda.

As of 2015, the prevalence rate of cigarette smoking in 
the United States was 15.1 percent, with 37.8 million adults 
reported to be current cigarette smokers and more than 16 
million of them living with a smoking related disease [5]. 
Research indicates that 7 out of 10 smokers have expressed 
a desire to quit smoking but lack the necessary resources or 
professional support to follow through. One out of every 5 
deaths in the United States has been attributed to cigarette 
smoking despite the fact that it is one of the most preventable 
causes of deaths and illnesses in the U.S. [5,6].

In California, the prevalence rate of cigarette smoking 
among adults was 11.7 percent [7]. Specifically, in San 
Bernardino County, the prevalence rate of cigarette smoking 
among adults was higher than the state average, at 14.6 
percent [7]. There is no current data pertaining to the 
prevalence rate of cigarette smoking among CHF patients in 
California. 

This study was therefore designed to investigate the 
prevalence rate of cigarette smoking among CHF patients 
from a primary care setting in San Bernardino county with the 
goal of proposing evidence-based interventions that best fit 
this population. Healthcare practitioners as well as patients 
with CHF from the McKee Family Health Center (FHC), one 
of the Ambulatory Clinics at Arrowhead Regional Medical 
Center (ARMC), will benefit from the following: an increased 
awareness of the prevalence rate of cigarette smoking among 
CHF patients and recommendations for future interventions 
on evidence-based health management. 

Literature review
Tobacco use, specifically cigarette smoking, continues to 

be the leading cause of preventable morbidity and mortality 
in the United States, with a third of its users addicted to the 
drug nicotine [2,8,9]. Cigarette smoking results in more than 
480,000 premature deaths in the U.S. annually, accounting 1 
out of every 5 deaths because of smoking [5,8]. According to 
the NIH, smoking is a key risk factor for heart disease, and 
when combined with other unhealthy conditions such as 
elevated cholesterol level, high blood pressure, obesity, and 
smoking intensifies the risk of heart disease including: heart 
attack, heart failure, or chest pain [2,6].

Some of the well-documented risk factors for CHF include: 
Coronary Heart Disease (CHD), Hypertension (HTN), and 
Diabetes [2]. Additionally, unhealthy behavioral patterns also 
contribute to the risk of CHF development specifically for 
people with CHD, HTN, and Diabetes [2,6]. Other behavioral 
risk factors include: Consumption of foods that are high in 
saturated fats, high cholesterol, high sodium intake, and lack 
of physical activity/obesity [2].

One goal of Healthy People 2020 (HP2020) is to reduce 
hospitalizations of older adults with heart failure as the 
principal diagnosis [10]. Currently, CHF has no cure [2,3,10,11]. 
However, treatments such as pharmacological interventions 
and lifestyle changes can help people who have the condition 
live longer [3]. Promisingly, researchers continue to study 
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smoking cessation among heart failure patient, just like any 
other intervention, patients go through precontemplation, 
wondering if they even have a problem with their daily 
smoking. During the contemplation stage, individuals begin to 
think about change, but they have yet to allow their inner self 
to let that mental committment take place. At the preparation 
stage, this is when individuals are ready to change and make 
a committment such as the decision to quit smoking. During 
the action stage, individuls are making an actual change, and 
this is when they actually make efforts to quit i.e. “set a quit 
date within the next 30 days, and begin counseling sessions 
from a professional cessation program”. Maintenance stage 
is the last and fifth part where individuals stay on track and 
work very hard to maintain the actual change (e.g., abstain 
from smoking by exercising, eating healthy, and feeling good 
about their accomplishment).

This theory supports a cycle of change with many 
possibilities of relapse before individuals achieve their 
goals (e.g., to quit smoking; [20]). It is useful in identifying 
positive behavioral transformation whereby an individual 
is in the change process [22]. When applied to smoking 
cessation programs, this theory allows programs to monitor 
interventions and provide constructive feedback that will 
prevent the subjects from rushing through the process 
or moving too slowly. The use of this theory often helps 
programs complete stage-matched, patient-centered 
counseling interventions that often help physicians feel less 
frustrated in the provision of care [20,23].

Results
Findings showed an alarming prevalence rate (27%) of 

smoking among adult CHF patients seen at the McKee FHC 
compared to the general population’s prevalence rates 
(16.8%) for the country [5] and (11.7%) for the State of 
California [7]. Knowing that cigarette smoking has continually 
been shown as a key risk factor for heart disease morbidity 
and mortality, this study presented an even more urgent 
need to formulate effective evidence-based interventions for 
not only the McKee FHC patients but also other CHF patients 
in the country.

In the context of evidence-based strategies for health 
management, the statistical difference between CHF patients 
who were past smokers and current smokers’ points to 
additional questions that will help tailor more effective 
interventions for the clinic’s constituents. For example, of 
the past smokers who are not current smokers, “what made 
them quit?” will provide a wealth of information about 
population-specific motivation factors that could be used 
in client education projects. At the same time, differences 
between the past smokers’ and current smokers’ access to 
health resources can further be investigated to identify gaps 
in population health services. Certainly, the use of the 3A 
approach: Ask, Advise, and Refer to a cessation program has 
helped reduce the prevalence rate, however more needs to 
be done to lower the numbers much further.

Study implications
Findings from this study will aid public health profession-

Materials and Methods
This study utilized secondary data that was previously 

collected for healthcare service purposes, whereby patients’ 
records were retrieved by the Health Educator from the clinic 
patient registry. 198 out of the 241 patient records collected 
were selected as suitable for analysis based on the following 
inclusion criteria: Adults ages 21 to 75 with a new or current 
diagnosis of CHF who have been seen in the clinic within the 
study period (January 1, 2015 - December 31, 2015).

Patients were excluded if they were above 75 years 
of age, owing to the possibility of dementia and disability 
complicating their response accuracy. All ethical guidelines 
were followed, and a safety protocol secured data retrieval 
throughout the study. Only the Principal Investigator, Co-
Investigators, and Research Coordinator had access to patient 
information used in the study. The Research Coordinator 
removed all patient identifiers from the selected sample prior 
to data analysis.

Prevalence rates for past and current smokers were 
calculated as a simple ratio of those answering “yes” or “no” 
to smoking to the total number of observations. To test for 
significant differences between prevalence rates of past and 
current smokers, an exact test of proportions with continuity 
correction was employed. All quantitative data analyses were 
completed in R (v. 3.3.1; https://cran.r-project.org/).

Interventions used
The nurses; doctors, and medical assistants utilized an 

evidence-based method to assess for cigarette smoking status 
known as the 3As: Ask; Advise and Refer patients to a quit clinic 
resource as recommended by Agency for Healthcare Research 
and Quality [12]. This smoking cessation approach has been 
proven to work for both parties: Healthcare professionals 
as well as patients as it can be implemented in less than 90 
seconds. Quit clinic resources include: Over-the-phone or 
face-to-face counseling sessions. Healthcare professionals 
from the McKee FHC utilized it to check for smoking status 
among their CHF patients and later on referred them to a Quit 
clinic inside the Hospital or over the phone counseling session 
i.e. the California Smokers Helpline.

Theory
The stages of change theory, (also known as the transthe-

oretical model of behavioral change) as put forth by Prochas-
ka and Goldstein [20] is the best fit framework for this study 
as it has been proven to work well in many smoking cessation 
efforts. This theory is utilized in many public health strategies, 
such as when patients try to lose weight, manage their chron-
ic diseases, eat healthy, quit smoking, or stop any other pos-
sible addictions that affects physical, mental, and emotional 
well-being [21]. It provides a patient-centered counseling in-
tervention approach for smoking cessation as well as many 
other related health behaviors. This theory involves 5 stages 
of change that individuals often go through prior to making 
a committment to accomplishing their goals in many public 
health related prevention activies.

The stages are: Precontemplation, contemplation, 
preparation, action, and maintanance [20]. When it comes to 

https://cran.r-project.org/
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Study limitation
This study focused on determining the prevalence rate 

of smoking among the adult population with CHF who were 
receiving medical care at the McKee FHC from January 1 
to December 31, 2015. While McKee FHC is one of the 3 
Ambulatory Care Centers of ARMC operating under one of 
the busiest teaching hospitals (with 456 beds) affiliated with 
the County of San Bernardino, no assumption has been made 
regarding the study’s representation of a larger population. 
Additionally, the study exclusively utilized self-reported 
smoking status data from patient charts that did not include 
qualitative responses.

Conclusion
As the U.S. population continues to grow and many 

people tending to live longer due to advance practices of 
medicine, the health care impact of CHF will probably grow 
[24]. Hence more recent studies are encouraged to bring 
to light the prevalence rates and mortality rates of CHF in 
the U.S. not only among smokers but also among persons 
with other chronic conditions. Constant use of evidence-
based smoking cessation intervention methods is highly 
recommended in all primary care centers, whereby providers 
frequently meet their high utilization patients such as those 
with heart failure. Healthcare providers in primary care 
settings have a vital role in encouraging their patients to quit 
smoking, particularly those suffering from chronic conditions 
such as: CHF, cardiovascular diseases, respiratory diseases, 
diabetes, different type of cancers, and stroke [13]. Tobacco 
screening has and continues to be a very important part of 
daily assessment for the McKee FHC patients, whereby the 
3A’s model for addressing nicotine dependence is employed 
as recommended by the Agency for Healthcare Research and 
Quality [12].

Overall, this study presented useful information pertaining 
to cigarette smoking among CHF patients from the McKee FHC 
and provided points of investigation for formulating evidence-
based interventions. Although the prevalence rate of current 
smokers was significantly less than the prevalence rate of 
past smokers, it remains crucial for family physicians who 
frequently attend to patients with CHF to address cigarette 
smoking cessation behaviors. Questions posed by this study 
will hopefully provide directions for future investigations on 
effective evidence-based intervention strategies.
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