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INTRODUCTION

Globally, the consumption of tobacco products is a
major contributor to illness and mortality. It is a primary
risk factor for a range of chronic diseases, including cancer,
cardiovascular disorders, and respiratory ailments (1).

Smoking places a tremendous burden not only on global

Background: Healthcare systems increasingly adopt Electronic Health Records
(EHRs) to support tobacco cessation and improve outcomes. Yet no integrated
EHR system exists for this purpose in developing countries such as Iran.
Identifying core data elements for documenting and delivering cessation care is
therefore essential. Therefore, this study aimed to identify and extract key
smoking cessation-related data elements to design EHR systems for smoking
cessation clinics.

Materials and Methods: This systematic review was conducted in 2025 across
multiple electronic databases, including PubMed, Scopus, and Web of Science.
We also searched IEEE Xplore for technical and engineering perspectives on
EHR design. Keywords combined smoking cessation and electronic health
record with relevant synonyms. A total of 2,608 articles were retrieved. After
the first phase of screening, 143 articles remained, followed by 25 articles in the
second phase. Ultimately, 8 articles met the inclusion criteria.

Results: The extracted data elements were classified into clinical and
demographic variables. Clinical variables such as smoking status, number of
cigarettes smoked per day, smoking history and demographic information like
age, education, annual household income and other variables. Finally, these
elements were presented based on the 5A model components to better classify
the smoking cessation process (Ask, Advise, Assess, Assist, and Arrange).
Conclusion: This review highlights the integration of smoking cessation data
elements into EHRs as a key strategy to improve care quality, quit rates, and
evidence-based intervention delivery. Employing the 5A framework within
EHRs ensures systematic documentation of tobacco use, readiness assessment,
interventions, and follow-up.
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health but also on the world economy. The United States
alone lost a staggering $864.5 billion in 2020 due to this
issue (2,3). Also, in other countries like China, the
prevalence of smoking remains a significant public health

concern (4). In Iran, cigarette smoking prevalence declined
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from 14.65% in 2005 to 10.63% in 2016 (5), while
households averaged 85.25 cigarettes and $2.64 in monthly
expenditures (6).

Tobacco use causes approximately 7 million deaths
annually, with nearly half of its users ultimately dying
from tobacco-related causes. If current trends remain
unaddressed, annual tobacco-related deaths are projected
to increase to 8.3 million by 2030. Notably, middle-income
countries bear the brunt of this crisis, hosting 80% of the
global smoking population of 1.1 billion (2).

Smoking cessation is essential for reducing mortality
and enhancing overall quality of life. (4). It significantly
lowers the risk of death and reduces the chances of
developing smoking-related illnesses like cancer and lung
disease over time (7). The National Commission on
Prevention Priorities has designated tobacco use screening
and cessation interventions as the highest-priority clinical
preventive service for the general adult population in the
United States (3). Consequently, identifying and
implementing successful smoking cessation methods is an
ongoing public health priority (8).

While counseling patients about cessation is a proven
and effective approach, many healthcare providers do not
offer it as often as they could. This is often due to
challenges like limited time during appointments, lack of
training, or doubts about how helpful cessation methods
really are (9). A key barrier to effective smoking cessation
counseling is that many physicians have never been
trained in these approaches, resulting in significant gaps in
their knowledge and clinical practice (10). Many physicians
did not follow smoking cessation guidelines due to a lack
of training and time constraints, despite being aware of the
services available for smoking cessation (11). By providing
healthcare professionals with better training and resources,
we could bridge this gap and help more people cease
smoking definitively (12). So, smoking cessation seems to
require a structured process.

Studies have shown that the 5A method, popularized

in "Treating Tobacco Use and Dependence," which was

first published in 2000, is effective in various settings,
including primary care and specialized clinics. For
example, it has been proven to be associated with
increased smoking cessation rates when combined with
follow-up interventions or self-help materials (13, 14).

Healthcare systems are increasingly leveraging
Electronic Health Records (EHRs) to facilitate the
identification and management of tobacco dependence.
Beyond merely capturing a patient's smoking status,
modern EHRs can provide a suite of tools designed to
assist clinicians in effectively treating smokers (15). EHRs
can be configured to automate reminders for healthcare
staff to perform key cessation support actions, including
documenting tobacco use, providing brief advice,
prescribing medications, and referring patients to
counseling (16). EHR data can be leveraged to monitor the
implementation  and  effectiveness of  cessation
interventions, enabling healthcare systems to adapt
strategies for better outcomes (17) through documentation
of smoking status and facilitate referrals to cessation
counseling (18). The capabilities of EHRs could increase
adherence to clinical guidelines for smoking cessation (1,
19). On the other hand, EHRs can facilitate patient
engagement through automated screening tools and
referral systems, which have been shown to improve
treatment engagement rates among smokers (20). EHR
data can be used to identify gaps in care and improve the
delivery of smoking cessation interventions, ultimately
leading to better patient outcomes (2, 21).

In many countries, EHRs were not implemented or had
some interoperability issues (22, 23). Thus, there is a need
to implement standalone systems specifically designed to
support smoking cessation. Despite these benefits,
challenges such as inadequate documentation and patient-
level barriers persist (18, 24). Dedicated smoking cessation
clinics exist in many countries, offering behavioral
counseling, pharmacotherapy, and follow-up care, and
their integration into health systems has been emphasized

by the WHO (25-28). The development of such systems
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requires consensus on essential data elements; however,
standardized smoking cessation data elements have not yet
been universally established (29).

Currently, there is no integrated EHR system
specifically designed to support tobacco cessation in
developing countries like Iran. To develop such systems, it
is essential to identify the core data elements needed to
document and deliver cessation care. This study aimed to
identify and extract key smoking cessation-related data
elements to design EHR systems for smoking cessation

clinics.

MATERIALS AND METHODS

This systematic review was conducted in accordance
with the PRISMA 2021 statement (30).

The study was approved by the Executive Board of the
Medical Ethics Committee of Isfahan University of Medical
Sciences, with  the ethical number
IR MULNUREMA.REC.1403.023.

Search Strategy

approval

A systematic search was conducted in multiple
electronic databases, including PubMed, Scopus, IEEE
Xplore (for technical/engineering perspectives on EHR
design and capture technical implementation studies), and
Web of Science, encompassing all records until August
2025. The search strategy is detailed in Appendix 1 and
includes keywords such as “smoking cessation” AND
“electronic health record”, along with their relevant
synonyms. The strategy was reviewed and refined by a
medical informatics specialist to enhance accuracy and
completeness. In addition to the primary database search,
supplementary efforts were made to identify grey
literature and perform cross-reference checks. Grey
literature was identified through searches in Google,
Google Scholar, institutional repositories, conference
proceedings, and relevant organizational websites. All
searches were limited to publications available in English.
Inclusion and Exclusion Criteria

The inclusion criteria comprised original research

studies that implemented smoking cessation interventions
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through EHRs or their related platforms. Studies were
excluded if they met any of the following conditions: 1)
publication types such as review articles, letters to the
editor, conference proceedings, or other non-research
formats; 2) absence of EHR-based smoking cessation
components; 3) insufficient methodological or intervention
details; or 4) lack of relevant data necessary for electronic
systems.

Study Selection

All identified studies were imported into EndNote to
facilitate duplicate removal. The screening process was
done in two phases: in the first phase, titles and abstracts
were independently reviewed by three authors (NN, M]J,
and SD). In the second phase, the full texts of potentially
eligible studies were retrieved and assessed by the same
authors independently to determine final inclusion.
Discrepancies in study selection were resolved through
discussion until consensus was reached, with a third
researcher (HSH) consulted when necessary. Studies that
did not meet the predefined inclusion criteria at the full-
text stage were excluded, and the reasons for exclusion
were documented. Data elements relevant to electronic
health records for the smoking cessation process were
extracted and organized in Excel. The extracted
information included both bibliographic details and study-
specific data pertinent to the identified elements.

Data synthesis

The data elements extracted from the included articles
were first recorded in an Excel spreadsheet. During the
synthesis stage, data elements reported across different
studies were reviewed, compared, and grouped into
broader conceptual categories. This process allowed us to
organize the extracted information into meaningful groups
such as clinical and demographic variables.

After the initial categorization, a deductive content
analysis was conducted using the 5A smoking cessation
model (Ask, Advise, Assess, Assist, and Arrange) as an
analytical framework. The identified data elements were
then mapped to the relevant components of the 5A model

to better structure the smoking cessation process within the
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context of electronic health records. This framework
helped organize the data elements according to the stages
of clinical smoking cessation interventions. The description
of the data synthesis and analysis process has been

clarified in the results.

RESULTS

A total of 2,608 articles were retrieved. After the first
phase of screening, 143 articles remained, followed by 25
articles in the second phase. Studies lacking required EHR
data were excluded. Ultimately, 8 articles met the inclusion

criteria (Figure 1).

[ Identification of studies via databases and registers ]
—
- Records removed before screening.
= Records identified from™*: Duplicate records removed (n =
3 scopus (n =962 ) | 1328)
E web of seience (n=1355) Records marked as ineligible by
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- IEEE(n=42) Records removed for other reasons
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(n=2608) (n=2468)
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&
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(n=25) P1 Reports excluded:
Not relevant to the study (n=11)
Lacked relevant EHR data elements
(n=6)
—
E
3 Studies included in review
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e

Figure 1. PRISMA Flowchart of systematic reviews

Characteristics of the Included Studies

The main characteristics of the 8 included studies,
along with the bibliographic information such as author(s),
study objectives, country of the study, study design,
setting, participants, intervention duration, and results, are
presented in Table 1.

The majority of the included studies were
predominantly conducted in the United States and
published between 2007 and 2022. Most of the

interventions (19, 24, 31-35) were implemented in primary

care settings, often integrated into electronic health records
to support routine visits and facilitate smoking cessation
treatment. Only one study (36) was conducted in a hospital
inpatient environment, specifically in a vascular surgery
unit, highlighting a distinct context compared to the
predominantly outpatient primary care focus.

The studies varied widely in sample size, ranging from
small cohorts of fewer than 100 participants (31, 36) to very
large populations exceeding 100,000 patients (19, 34). Most
other studies reported intermediate sample sizes between
500 and 6,000 smokers (24, 32, 33, 35). Intervention
durations also differed, with short-term follow-ups of 3-6
months (31, 35, 36) medium-term interventions of 9-12
months (19, 24, 34) and longer evaluations extending to 18
months (33) or 3 years (32).

The objectives of the included studies were broadly
aligned in seeking to improve the identification,
documentation, and treatment of tobacco users through
technology-enhanced interventions. Several studies
emphasized EHR-based modifications to improve clinician
practices, including facilitating screening, counseling,
documentation, and treatment (19, 33, 34). Others focused
on decision support tools or alerts aimed at increasing the
provision of actionable information or pharmacotherapy
for smoking cessation (24, 32). Tailored interventions to
improve physician counseling practices were also
examined (35), while Dahne et al. (31) tested the feasibility
of a proactive e-visit model to expand access to cessation
treatment. A distinct focus was observed in Smith et al.
(36), which targeted hospitalized patients by enhancing
cessation resources in vascular surgery inpatient settings.
Overall, the studies collectively sought to leverage
electronic systems and clinical decision support to enhance
the delivery of evidence-based smoking cessation care.

In alignment with the study objectives, the relevant
data elements were extracted and organized into two main
categories: demographic and clinical information. Across
the included studies, electronic smoking-cessation records
were primarily designed to capture current smoking status
and clinically relevant characteristics such as cigarettes per

day and previous quit attempts (19, 24, 31-36).
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Table 1. Characteristics of the included studies on technology-based smoking cessation interventions
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Study /Year Objective Country Study Design Setting Participants Intervention  Results
Duration

Dahne et al. The article evaluates a United Randomized Primary care 51 adult 3 Months The study found that the e-visit was

2021 (31) proactive smoking cessation States controlled trial practices smokers feasible, acceptable, and showed
electronic visit (e-visit) designed (RCT) preliminary efficacy in improving smoking
to enhance the delivery of cessation outcomes compared to
evidence-based cessation treatment as usual, indicating its potential
treatment in primary care. for broader implementation in healthcare

settings

Drake et al. The article investigates the United Retrospective Primary care 5,644 current 3 Years The study found that the CDS

2022 (32) effectiveness of a clinical States analysis practices tobacco users intervention significantly improved the
decision support (CDS) tool likelihood of tobacco cessation compared
aimed at increasing tobacco to standard care, indicating its potential
cessation rates among users by for enhancing clinical practices in
providing actionable information tobacco control
to clinicians.

Kruse, et al. The article discusses the United Comparative Primary care 2,894 smokers 18 Months The study found that this system

2012 (33) implementation of an electronic States Study clinics successfully connected one-third of
health record (EHR)-based care referred smokers to treatment, indicating
management system designed its potential to improve the delivery and
to enhance tobacco treatment in outcomes of evidence-based tobacco
primary care settings. cessation interventions

Linder et al. The article evaluates an United Cluster- Primary care 132,630 9 Months The study found that the intervention

2009 (34) electronic health record (EHR)- States randomized practices patients significantly increased the documentation
based intervention aimed at controlled trial of smoking status and the number of
improving tobacco treatment smokers who contacted cessation
documentation and counseling counselors, although it did not affect the
in primary care. prescripton  rates  of  cessation

medication

Lindholm et aimed to enhance the United Project Primary care Pre- 12-Months The outcome showed a significant

al. 2010 (19) identification and treatment of States demonstrated clinics intervention: increase in the identification of smokers
tobacco users in primary care 255,138 patient and the delivery of tobacco cessation
settings by modifying an visits; Post- interventions, indicating that EHR
electronic health record (EHR) intervention: modifications can effectively improve
system. 247,221 patient clinical workflows and support tobacco

visits dependence treatment in primary care

Mathias et al. The article investigates the United Pre- and post- Primary care  Pre-intervention 12-Months The outcome revealed that while the

2012 (24) impact of an electronic alert and States intervention practice cohort (2008): intervention did not significantly increase
linked order set on the cohort study 1,349 smokers; medication prescriptions, it did lead to
prescription of smoking post- higher counseling referrals and a slight
cessation medications. intervention increase in the quit rate among smokers

cohort (2009):
1,346 smokers

Smith et al. The article evaluates the use of United Cohort study Hospitaland  Pre-Intervention 6 Months The outcome indicated that while the

2015 (36) an electronic health record States Clinics Cohort: 52 prescription of nicotine replacement
(EHR) to enhance the provision smokers; Post- therapy at discharge did not significantly
of smoking cessation resources Intervention change, referrals for outpatient smoking
for vascular surgery inpatients. Cohort: 42 cessation counseling increased following

smokers the intervention

Unrod et al. The article evaluates a United Randomized Primary care 518 patients 6 Months The outcome showed that the

2007 (35) computer-based, tailored States controlled trial physicians' intervention  significantly  improved
intervention aimed at increasing offices physicians' adherence to the Smoking

smoking cessation counseling
by primary care physicians.

Cessation Clinical Guideline (5As) and
had a modest positive effect on patients'
smoking  behaviors, although  the
increase in abstinence rates did not
reach statistical significance
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In addition, several studies incorporated patient-
centered readiness and planning variables into the
electronic documentation most notably motivation/
readiness to quit, and in some cases intention to quit or a
chosen quit date within the next two weeks (19, 31, 32, 35).

A substantial portion of the interventions also
emphasized the treatment component of the cessation
record, including documentation of actions taken,
provision and uptake of cessation medications (e.g., NRT,
bupropion, varenicline), and patient education materials
(19, 24, 31, 34).

Regarding linkage to cessation support, some studies
embedded mechanisms to support follow-up and referral,

such as referral to counselling services and the use of

reminders and patient contact attempts, with outcomes
tracked through the record system (24, 33, 34, 36).

Finally, demographic variables were included in
multiple studies to contextualize implementation and
outcomes, including age, gender, race/ethnicity, primary
language, education, income (e.g., via ZIP code), and
insurance status when available (19, 24, 31, 34, 36).

Overall, these findings indicate that electronic cessation
records were constructed not only to standardize
documentation of tobacco use, but also to operationalize
evidence-based cessation workflows through medication,
referral, education, and data-quality safeguards (19, 33, 34).
A summary of these categorized findings is presented in
Table 2.

Table 2. Demographic and clinical data elements for developing an electronic smoking cessation record

Article . . . . . Demographic data required to prepare an
Clinical data required to prepare an electronic smoking cessation record . . .
author electronic smoking cessation record
Gender/ Race: White, Black, Other/ Education:
Dahneet  Current smoking status/Baseline cigarettes per day/Quitting attempts in the past year/Motivation to quit in the Less than high school diploma, more than high
al.(31) next month/Confidence to quit in the next month/ Smoking history/ Quit duration/ Medication recommendation school diploma/ Annual household income:

and uptake/ Treatment preference

<$50K, >$50K/ Health insurance status:
Medicaid, Medicare, Employer-provided, Other

Drake et Current tobacco use status /number of cigarettes smoked per day / Type of tobacco used/ previous or current

al. (32) advice on quitting smoking/ Readiness to quit/ Tobacco assessment and plan
Kruse et Smoking status/ Progress notes/ lab results/ medication lists/electronic prescribing / Patient contact attempts/
al. (33) Monthly performance reports/ Counseling/Referral outcome!/ clinical reminders, including reminders to record -
smoking status. (A page to record smoking status in an encrypted field accessible to all staff)
Smoking status: Never smoker, former smoker, current smoker/Ordering of cessation medications: nicotine,
. bupropion hydrochloride, varenicline/ Documentation of actions/ Reminders/ Printing of educational materials to ) ) »
Linder et ) ) ) ) ) Age/gender/ income based on zip code/ ethnicity/
the patient/ Assessment of readiness to quit/ Referral of patients to the tobacco treatment counselor was via -
al. (34) ) . ) ) ) ) primary language /contact number
email or fax/ problems (blood pressure - lipids - diabetes - heart disease - lung disease (smoking related / non-
smoking related) - cancer (smoking related / non-smoking related)
Smoking status/ Intention to quit (tobacco and medication dependence counseling): Number of cigarettes
Lindholm smoked per day, Past cessation medications used, Quit date chosen within next 2 weeks/ Patient education
etal(19) sheet: About smoking cessation, smoking cessation line referral information, and smoking cessation history -
review/ Order FDA-approved medications for cessation/ Billing documentation for counseling/ Percentage of
patients whose smoking status was recorded
Initial Patient Assessment: Contemplation Ladder, Fagerstrom Test for Nicotine Dependence, Pros and Cons
Unrod et Scale, Self-Efficacy Scale/ Smoking status, smoking quantity and duration, past quit attempt duration, and
al. (35) existing medical conditions exacerbated by smoking, Longest quit period, Number of 24-hour quit attempts, -

Main temptation to smoke, Readiness to quit smoking, Pros and cons of smoking/ Follow-up outcomes/ stage-
of-change progression: precontemplation, contemplation, preparation, action

Smithet  Tobacco use status/ Included were rates of prescription for nicotine replacement therapy (NRT) at discharge

al. (36) and referral to the Wisconsin Quitline for smoking cessation counseling
Mathias Smoking status/ Prescription of tobacco cessation medications (nicotine replacement therapy, bupropion,

Age/ gender/ race

Agel gender/race/ any existing health conditions

etal. (24)  varenicline)/ Patient education materials /Problem list update/Referral to smoking cessation counseling services
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The reviewed studies were categorized according to the
demographic data elements extracted from each source.
Classification of the reviewed studies based on extracted
demographic variables showed that gender was the most
frequently reported characteristic, included in four studies
(24, 31, 34, 36). Race was reported in three studies (24, 31,
36) while education, annual household income, and health
insurance status were exclusively reported in Dahne et al.
(31), with income also examined in Linder et al. (34)
through ZIP code-based estimates. Age was documented
in three studies (24, 34, 36). Additionally, ethnicity and
primary language were uniquely reported in Linder et al.
(34).

Finally, existing health conditions as a demographic/
clinical background variable were explicitly included only
in Mathias et al. (24). Overall, demographic reporting
varied considerably across studies, with gender and age
being the most consistently captured variables, whereas
socioeconomic and clinical background characteristics
were less uniformly documented. Table 3 provides a
detailed summary of this classification.

Given that one of the frameworks of smoking cessation
was the 5A model, the extracted data elements were
categorized according to this framework. The classification

of these elements across the 5A components is presented in

Nikpey N, etal. 9

Table 4. The 5A framework, including questioning,
advising, evaluating, assisting, and arranging, is explained
below with reference to selected studies.
Ask

Across the reviewed interventions, consistent strategies
were employed to ensure systematic identification of
tobacco consumers. Lindholm et al. (19) integrated
smoking status into the vital signs section of the EHR,
requiring medical assistants to ask every patient about
tobacco use. Similarly, Mathias et al. (24) designated
smoking status for systematic documentation. Drake et al.
(32) also relied on medical assistants, who recorded both
smoking status and readiness to quit at each visit. In the
study by Kruse et al. (33) EHR prompts ensured that
coded all

improving baseline documentation rates. Linder et al. (34)

physicians smoking status for patients,
employed visual icons that substantially increased the
capture of smoking status. Smith et al. (36) reported that
nurses documented tobacco use directly into the EHR
during inpatient encounters. Likewise, Unrod et al. (35)
used a computerized system to assess and record patients’
tobacco status. Finally, Dahne et al. (31) identified current
smokers through EHR data, inviting only active users to

participate in the e-visit intervention.

Table 3. Classification of reviewed studies based on extracted demographic data elements

Dahne et Drake et Kruse et al. Linder et al. Lindholm et Unrod et Smithetal.  Mathias et al.
al.(31) al.(32) (33) (34) al. (19) al. (35) (36) (24)
Gender * * * *
Race * * *
Education *
Annual household income * *
Health insurance status *
Age * * *
Ethnicity and primary language *
Any existing health conditions *
Table 4. Clinical data required to prepare an electronic smoking cessation record based on the 5A model
Dahne et al. Drake et al. Kruse et al. Linder et al. Lindholm et al. Unrod et al. Smith et al. Mathias et al.

(31) (32) (33) (34) (19) (35) (36) (24)
Ask * * * * * * * *
Advise * * * * * * *
Assess * * * * * *
Assist * * * * * * * *
Arrange * * * * *
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10 Clinical Applications of HER for Smoking Cessation

Advise

Various approaches were implemented to deliver
evidence-based cessation advice, ranging from automated
prompts to structured discharge instructions. In Lindholm
et al. (19), clinicians offered clear advice to smokers
interested in cessation, while those less motivated received
a brief message and the state Quit Line number in their
visit summary. Mathias et al. (24) employed automated
alerts with the message “Consider smoking cessation
assistance” to prompt providers. Drake et al. (32) did not
measure direct counseling but highlighted that reminder
notes within the clinical workflow increased opportunities
for brief advice. Reminder systems in Linder et al. (34)
guided physicians to congratulate recent quitters and
encourage current smokers to consider cessation. Smith et
al. (36) embedded evidence-based discharge instructions
with personalized cessation advice for inpatients.
Physicians in the Unrod et al. (35) trial received tailored
reports, which enhanced the specificity of their counseling.
Dahne et al. (31) incorporated persuasive, evidence-based
messages into the e-visit platform, ensuring that patients

received structured advice to stop smoking.

Assess

Assessment practices varied across interventions.
Lindholm et al. (19) explicitly asked smokers about their
intent to discuss cessation within 30 days and their
readiness to set a quit date within two weeks. Drake et al.
(32) documented readiness during every patient encounter
through medical assistants. In the study of Kruse et al. (33),
tobacco treatment coordinators screened patients for
contraindications to medications and gauged their
motivation to quit. Linder et al.(34) integrated readiness
questions into both Tobacco Smart Forms and counselor-
led telephone assessments. Unrod et al. (35) demonstrated
significant improvements in the frequency of readiness
assessments following implementation of their tailored
intervention. Dahne et al. (31) embedded a structured
questionnaire within the e-visit to evaluate motivation,

confidence in quitting, and smoking history.

Assist

The provision of assistance was a core feature of most
interventions. Lindholm et al. (19) advised clinicians to
prescribe FDA-approved cessation medications and
provide information about the Quit Line. Mathias et al. (24)
enabled streamlined ordering of Nicotine Replacement
Therapy (NRT), bupropion, or varenicline through a linked
order set, coupled with auto-generated patient education.
Linder et al. (34) offered a Smart Form that supported
medication prescribing, educational printouts, and rapid
referral to counselors or the Quitline. Although Drake et al.
(32) did not measure assistance directly, physicians were
able to refer patients or prescribe medications based on the
EHR reminders. Kruse et al. (33) emphasized the role of
treatment coordinators, who delivered brief counseling,
arranged pharmacotherapy, and connected patients to
state quit line resources. Smith et al. (36) embedded
cessation medications and referrals into discharge
instructions for vascular surgery inpatients. Unrod et al.
(35) described assistance activities that included setting
quit goals, providing educational materials, and discussing
pharmacotherapy. Dahne et al. ~ (31) extended assistance

through  algorithm-driven =~ recommendations  for
medications, electronic prescribing, and structured follow-

up on adherence and side effects.

Arrange

Follow-up support was implemented unevenly across
the studies. Kruse et al. (33) built a more robust system,
with treatment coordinators making up to three phone
calls to each referred patient and feeding outcomes back
into the EHR for physicians. Similarly, Linder et al. (34)
employed counselors who attempted multiple calls and
documented results that were shared with providers.
Smith et al. (36) used post-discharge referrals to the Quit
Line as their mechanism for continuity of care. Unrod et al.
(35) incorporated scheduled follow-up visits to review
cessation progress and reinforce support. Dahne et al. (31)
added a structured one-month e-visit follow-up to monitor

quit status, medication use, and ongoing needs.
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The degree of implementation of each of the 5A
components varied among the eight studies included, with
Ask and Assist most consistently addressed, while Arrange
showed the lowest level of integration (Figure 2).

Ask [l Assist [l Advise [ Assess [l Arrange

Arrange
5

Advise
7

Figure 2. Extent of 5A Strategy Adoption (Ask, Advise, Assess, Assist, Arrange)
in Eight Clinical Studies

DISCUSSION

This systematic review aimed to identify and
synthesize the key data elements related to smoking
cessation that have been integrated into EHR systems. Our
analysis indicated that these elements generally fall into
two primary categories: clinical and demographic. Both of
these categories are essential in supporting cessation
workflows. In line with previous reviews of EHR-based
interventions, our results highlight that systematically
capturing these data can increase the rates of
pharmacotherapy, improve the provision of evidence-
based treatments, and facilitate patient follow-up (37, 38).

The analysis showed that the majority of the included
studies were conducted in the United States, a country
widely acknowledged as a leader in the development and
implementation of electronic health record (EHR) systems
(1, 19, 31-36). Similar to previous reviews on digital health
tools, this focus highlights the advanced infrastructure for

health information technology and the strong emphasis on

Nikpey N, etal. 11

integrating evidence-based guidelines into everyday
care (39-41).

EHR systems play a critical role in enhancing the
accuracy of smoking status documentation, which is
fundamental for identifying patients in need of cessation
support. For instance, an EHR-based initiative in New
York City demonstrated a notable improvement, with
documentation of smoking status increasing from 24% to
27% and the delivery of cessation interventions rising from
23% to 54% (42). Similarly, hospital-based programs have
highlighted the value of EHR prompts in guiding clinicians
toward evidence-based treatment. In one such
intervention, prescriptions for NRT increased dramatically
from 29.9% to 78.1%, accompanied by a 5% improvement
in quit rates (1). Evidence from oncology care settings
further emphasizes the impact of this issue. An EHR-
enabled program in cancer centers resulted in counseling
referrals rising from 0.72% to 1.91% and the use of
cessation medications increasing from 3% to 17% (37).
Beyond specialty care, modifications to EHR systems have
consistently been shown to strengthen systematic
screening for tobacco use during routine medical visits.
Indeed, studies have reported that such modifications
significantly increase the proportion of patients assessed
for tobacco use, as well as the rates of referrals for both
counseling and pharmacotherapy (18, 37). Our synthesis
supports these findings, indicating that incorporating
structured reminders, templates, and order sets into the
clinical workflow is consistently linked to increased
delivery of counseling, referrals, and pharmacotherapy.

Demographic characteristics commonly assessed in
public health and sociological research include a variety of
variables. These typically include gender (31, 34), racial
and ethnic background (e.g., White, Black, and other
racial/ethnic groups) (43, 44), educational level (often
operationalized as less than high school, high school
diploma, or some college and above) (45, 46), and annual
income (frequently dichotomized at a threshold such as
$50,000) (45, 46).
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Furthermore, health insurance status is a critical factor
that is typically categorized into modalities such as
Medicaid, Medicare, employer-sponsored insurance, and
other forms of coverage (24, 31). Some systems also
integrated additional socioeconomic indicators such as ZIP
code-based income estimates and primary language (34).
Our review found that these data elements, which provide
more detailed demographic information, not only help
describe the patient profile but also allow for a more in-
depth exploration of the social determinants that influence
tobacco use behaviors and treatment engagement. The
emphasis on social determinants is becoming increasingly
important in public health research.

With respect to clinical data elements, variables such as
cigarettes per day, quit history, readiness to quit, self-
efficacy, and type of tobacco product were the most
frequently documented items. These data not only
facilitate personalized treatment planning but also support
evaluation of adherence to the 5A model (31, 34, 35). Our
findings align with prior evidence that structured EHR
systems improve performance on the 5A framework by
standardizing documentation of counseling, medication
orders, educational materials, and follow-up scheduling
(37, 47, 48). Furthermore, studies that have integrated
automated order sets have shown that treatment
prescriptions can be generated in under one minute. This
reduces clinician burden while supporting adherence to
evidence-based care (24).

Accurate and structured documentation of tobacco use
within EHR systems represents a critical foundation for
cessation interventions. Information related to the type of
tobacco product used, daily consumption, current or
former smoker status, and whether the patient has
previously received cessation counseling. These structured
fields are frequently integrated with broader EHR
functionalities, including clinical notes, current medication
lists, electronic prescribing, and automated reminders that
prompt follow-up on smoking status (34). Recent research
further emphasizes the importance of expanding these

documentation practices. For example, Banerjee et al. (1)

showed that embedding mandatory “hard-stop” functions
in the EHR significantly increased the prescription of
cessation therapies during hospitalization. Similarly, Chen
et al. (17) demonstrated that EHR activity data can
effectively monitor clinical decision support tools for
tobacco cessation, revealing gaps in documentation and
referral practices, and emphasizing that accurate and
consistent recording of smoking status is essential for
maximizing the impact of such interventions. More
recently, Kearney et al. (49) demonstrated that collecting
smoking history directly from patients via online portals
yields more complete and reliable data compared to SMS-
based surveys. Together, these findings suggest that
structured EHR fields, when combined with decision
support mechanisms and patient-reported data, can
substantially strengthen the integration of evidence-based
tobacco cessation into routine care.

Studies show that integrating smoking cessation
workflows into Electronic Health Records (EHRs) enhances
care quality, follow-up, and intervention delivery (21).
Structured documentation of smoking history, relapse
patterns, and treatments supports personalized decision-
making (50, 51), while EHR-based systems improve quit
rates through real-time data access and continuous
monitoring (52). EHRs also facilitate recording of cessation
interventions, including prescriptions for FDA-approved
medications like NRT, bupropion, and varenicline (26, 35).
Additional features include educational material printing,
referrals to counselors, and tracking of goals and follow-
ups (24). Although early fax-based referrals modestly
improved treatment uptake (53), newer EHR-enabled
eReferral systems significantly boost referral completion
and continuity of care (54).

In addition to data capture, EHRs are increasingly
being used to evaluate clinician performance in providing
evidence-based cessation care. For example, patient-
completed assessment tools have been applied to evaluate
adherence to the 5A model (Ask, Advise, Assess, Assist,
Arrange), focusing on whether counseling, referrals,

medication recommendations, educational materials, and
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follow-up appointments were provided (35). Similar
approaches in care settings have demonstrated that
structured performance feedback improves provider
adherence to guidelines and strengthens the continuity of
support (55-57).

Finally, outcome-oriented data elements have been
increasingly incorporated into EHR-based systems. These
elements include the rates of NRT prescriptions at
discharge, referrals to national quit lines like the Wisconsin
Tobacco Quit Line, and patient engagement with follow-up
care. Importantly, highly structured systems have
demonstrated operational efficiencies, such as rapid
medication ordering, automatic inclusion of cessation
service contact details, and instantaneous prescription
generation in less than one minute through electronic
medical record platforms (19). Research corroborates these
findings, demonstrating that EHR-based interventions
consistently ~ enhance medication-related  outcomes,
facilitate patient referrals, and improve treatment
adherence. This evidence affirms the general efficacy of
outcome-oriented  strategies  in  digital  health

implementations (58, 59).

Limitations

While the findings provide useful insights, several
limitations should be considered. First, most of the
included studies originated from countries with highly
developed EHR infrastructures, particularly the United
States, which may limit the generalizability of findings to
healthcare systems with less mature digital infrastructures.
Second, considerable heterogeneity was observed across
studies in terms of template designs, variable definitions,
and methods of documenting interventions, which
complicated cross-study comparisons and constrained the
ability to establish standardized data elements. Third,
because of restricted access to operational clinical systems,
the analysis relied exclusively on published articles and
secondary reports, without the opportunity to directly
observe implementation in real-world practice. Future

research should emphasize the design and implementation
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of smoking cessation EHR modules to validate data
elements and evaluate clinical outcomes. Exploring
clinician and patient experiences can support system
optimization, while cross-country comparisons may
uncover contextual challenges. Incorporating psychological
and behavioral variables alongside clinical data could
improve personalization, and standardized data elements
will require coordinated efforts among public health,

informatics, and policy stakeholders.

CONCLUSION

This review highlights the integration of smoking
cessation data elements into EHRs as a key strategy to
improve care quality, quit rates, and evidence-based
intervention delivery. Employing the 5A framework within
EHRs ensures systematic documentation of tobacco use,
readiness assessment, interventions, and follow-up.
Policymakers and digital health developers are advised to
prioritize dedicated EHR modules for cessation, enabling
personalized care, consistent practice, and improved
population health outcomes through reduced tobacco-

related disease.
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