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Abstract

Background: The prevalence of smoking among people living with HIV is
double than general population. There is no specific guideline for smoking
cessation in this population thus many of HIV-smoker receive unproven
treatment that led to low adherence and high relapse.

Purpose: The aim of this study was to identify the stage of behavior change
and willingness to quit smoking, and to determine their associated factors
among people living with HIV.

Methods: A cross-sectional design was conducted at an HIV/AIDS hospital
in southern Taiwan. of 423 people living with HIV, the mean age was 37.43
(SD=10.99) years and 97.9% were male.

Results:About 33.9% were a current smoker, 22.9% were in pre-
contemplation stage, and 33.3% willing to quit smoking. Age, education,
CD4 cell counts, viral load, having diabetic and hepatitis B, and exposure
to smoking cessation information were associated with stage of behavior
change. Smoking 2-3 times a month (aOR=9.33, 95%CI= 1.45-60.2) and
having heard about smoking cessation were significant predictors for
willingness to quit smoking (aOR= 3.67, 95 Cl= 3.67-9.06).

Conclusion: Our findings suggest to design an intervention according to
HIV-smoker stage of behavior change for successful smoking cessation.
Additionally, it is important to address patients’ clinical conditions including
smoking frequency and exposure to information related to smoking cessation.

Keywords: HIV; readiness; smoking; smoking cessation; stage of change;
willingness

Introduction

Smoking remains a major public health concern worldwide and represents
an even more significant burden among people living with HIV (PLWH). A
systematic review and meta-analysis demonstrated that the prevalence of
smoking among PLWH is substantially higher than in the general population,
driven by biological, behavioral, and structural determinants (Hoang et al.,
2024). This elevated prevalence has been consistently reported across
regions. A global analysis of PLWH receiving antiretroviral therapy (ART)
found persistently high rates of active smoking, highlighting a widespread
unmet need for cessation support (Ale et al., 2021). Consistent with global
findings, earlier meta-analytic evidence also confirmed high smoking
prevalence among HIV-positive populations (Lindayani et al., 2019).
International cohort studies further corroborate these observations.
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PLWH continue to smoke at higher rates than the
general population, as demonstrated in large Italian
cohorts and African population studies, where
nicotine dependence was common and cessation
uptake remained low (De Socio et al., 2020; Egbe
etal., 2019). In the United States, national data from
1999-2016 similarly showed persistently higher
smoking prevalence among PLWH, suggesting
entrenched behavioral patterns and insufficient
cessation infrastructure (Asfar et al., 2021).

The health consequences of smoking among
PLWH are profound. Recent longitudinal evidence
from the STOPSHIV cohort demonstrated
that smoking significantly increases the risk of
cardiovascular disease, cancer, and all-cause
mortality in this population (De Socio et al., 2025).
These findings reinforce earlier reports indicating
amplified morbidity and mortality risks among
PLWH who continue to smoke. Despite these risks,
cessation outcomes remain suboptimal. Even
structured programs often yield limited success, with
studies from Italy and the United States showing low
adherence, frequent relapse, and minimal long-term
abstinence following cessation interventions among
PLWH (De Socio et al., 2020; Triant et al., 2020).

The Transtheoretical Model (TTM) is a widely
used framework for guiding smoking cessation
interventions. However, PLWH often face unique
psychosocial and structural barriers that impede
progression through the stages of change. A
recent systematic review highlighted that stress,
stigma, depression, socioeconomic instability,
and substance use frequently limit readiness to
quit among PLWH (Hoang et al., 2024). Other
regional studies echo these findings, suggesting
that many PLWH remain in early stages such as
precontemplation or contemplation (Egbe et al.,
2019; Mdege et al.,, 2021). Factors such as low
socioeconomic status, limited access to cessation
resources, mental health challenges, and lack of
awareness of cessation services have also been
linked to lower willingness to quit smoking among
PLWH (Mdege et al., 2021).

Despite a growing body of literature, very few
studies have examined the stage of behavior change
and willingness to quit smoking specifically among
HIV populations in Asia, and almost none have
explored this issue in Taiwan. Smoking patterns,
cultural norms, healthcare accessibility, and the
structure of HIV care in Taiwan differ substantially
from those in Western countries where most prior
studies have been conducted. Consequently,
existing evidence may not accurately capture the
behavioral readiness, motivational dynamics, or
sociocultural barriers experienced by Taiwanese
people living with HIV. To date, no study in Taiwan
has simultaneously assessed both the stage of
behavior change and willingness to quit smoking,
and the factors associated with these two critical
outcomes remain largely unknown. The absence of
such context-specific data limits the ability to design
culturally adapted and readiness-based smoking

cessation interventions that are responsive to the
needs of HIV smokers in Taiwan. Given these gaps,
the present study is necessary to identify the stage of
behavior change and willingness to quit smoking and
to determine their associated factors among people
living with HIV in Taiwan. Such evidence is essential
for informing targeted, stage-appropriate cessation
strategies that can be effectively integrated into the
Taiwanese HIV care system.

Materials and Methods

Study design and sample

This study was conducted using a cross-sectional
design at outpatient clinic of an AIDS hospital, a
university-affiliated hospital in southern Taiwan. This
hospital has over 20 years of experience in caring
for more than 2,281 people living with HIV. In 2018,
the proportion of transmission routes, gender ratio,
and age is similar to the 30,625 HIV diagnosed
cases reported to the Taiwan Centers for Disease
Control. The inclusion criteria for eligibility were
an HIV-positive person and aged = 18 years old.
Pregnant women with HIV were excluded from this
study. A convenience sampling was used to select
a participant.

Measures

Smoking Status
Smoking status was assessed using self-reported
items regarding current smoking behavior.
Participants were asked whether they currently
smoked, whether they had smoked previously, the
number of cigarettes consumed per day, and the
frequency of smoking. The frequency of smoking
was operationally defined based on participants’
self-reported smoking behavior and categorized
into six levels to reflect the regularity of cigarette
consumption. “Never” indicated that the individual
did not smoke at any time during the assessment
period. “More than once” referred to smoking
that occurred on more than one occasion but not
frequently enough to be classified under monthly or
weekly patterns. “Once a month or less” described
individuals who smoked once per month or less.
“Two to four times a month” represented intermittent
but more regular smoking within the monthly range.
“Two to three times a week” referred to smoking
that occurred on a weekly basis, and “four times
or more a week” indicated smoking behavior
occurring at least four times per week, reflecting
the highest frequency category. This classification
provides a standardized framework for describing
smoking behavior and aligns with commonly used
epidemiological measures in tobacco research.
Although smoking status was self-reported,
prior research has demonstrated that self-reported
smoking behavior is generally reliable and shows
substantial agreement with biochemical verification
in both general and HIV populations, with reported
sensitivity ranging from 85% to 93% and specificity
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from 85% to 97% (Gorber et al., 2009). Because
single-item measures of smoking status do not form
a multi-item construct, internal consistency reliability
(e.g., Cronbach’s alpha) is not applicable. However,
self-reported smoking status has been shown to
possess strong criterion validity when compared to
cotinine assays (Benowitz et al., 2009).

Stage of Behavior Change (TTM Staging
Algorithm)

The stage of behavior change was assessed
using a structured set of items developed based
on the Transtheoretical Model (TTM) of smoking
cessation (Prochaska, 2002). The staging algorithm
categorizes current and former smokers into
five stages: precontemplation, contemplation,
preparation, action, and maintenance. The algorithm
used in this study was adapted from the validated
staging questions by Etter and Perneger (1999),
which have been widely applied in international
smoking cessation research. Participants were
asked: “Do you smoke right now?”; “Do you want
to quit smoking within the next six months?”; “Do
you want to quit smoking in the next 30 days?”; “Do
you want to quit smoking now?”; “Did you smoke
in the past six months?”; “Have you smoked any
cigarettes in the past six months?”

The TTM staging algorithm has demonstrated
strong construct validity, with stage classification
correlating significantly with quit attempts, nicotine
dependence, and cessation outcomes (Herzog et
al., 1999; Prochaska & Velicer, 1997). Previous
studies have also reported test-retest reliability
coefficients ranging from 0.78 to 0.85, indicating
stable classification across time (Etter & Perneger,
1999; de Vries et al., 2013). Because the staging
algorithm assigns participants to mutually exclusive
categories, internal consistency reliability is
not applicable. The algorithm has shown good
predictive validity in multiple studies, with higher-
stage participants more likely to make quit attempts
and achieve cessation (Spencer et al., 2002).

Willingness to Quit Smoking

Willingness to quit smoking was measured using
closed-ended questions assessing prior exposure to
cessation programs and readiness for referral. The
items included: “Have you ever joined a smoking
cessation program?”; “Have you ever heard about
smoking cessation programs?”; “Are you willing to
quit smoking?”; “Are you willing to be referred to a
smoking cessation program now?”

These willingness items were developed based
on behavioral intention principles within TTM
and smoking cessation research. Although these
questions are single-item or categorical indicators,
which means internal consistency reliability cannot
be calculated, previous research has demonstrated
that single-item measures of willingness or intention
to quit smoking possess good predictive validity,
correlating strongly with future quit attempts and
treatment engagement (Hyland et al., 2006; Borland

et al., 2010). Prior studies have also reported
acceptable test-retest reliability (x = 0.72—0.84) for
similar willingness items in smoking cessation trials
(Etter & Sutton, 2002). Content validity is supported
by their widespread use in smoking cessation
research and their alignment with established
constructs of readiness and referral intention.

Demographic and Clinical information

The demographic data and medical history
were collected using an online standard form.
Demographic data collected included date of birth,
sex, education level, employment and marital status.
Medical history included self-reported smoking
status (current and former smoking), injecting drug
use, HIV risk factors, family CVD history, diabetes
status, under lowering blood pressure medication,
and HIV co-infection (Hepatitis B & C).

The medical record review was performed by
the researcher to extract data on ART and HIV-
related information and the lipid profile including
lipid-lowering agents. HIV-information included the
date of HIV diagnosis, HIV risk factors, current CD4
cell count and a viral load including date of the test.
ART-related information included current regimen,
the used of Lopinavir/Abacavir, date of start for
consuming those ART.

Procedure

This study was approved by the Institutional Review
Board of the study hospital (ER-98-090). Written
informed consent was obtained from respondent
prior data collection. HIV-positive patients were
identified by a case manager at the outpatient clinic
and referred to the researcher. The researcher
collected information on demographic and the self-
reported medical history using an online standard
form and the results of a physical examination for
measured blood pressure, body weight, and height.
A review of the medical records was done by the
researcher to collect information on laboratory data,
HIV, and ART-related information after the clinical
consultation and the information was recorded in
the online form.

Data Analysis

Mean and standard deviation (SD) were calculated
for continuous data, and frequency was computed
for categorical data. The demographic and clinical
information were compared among different
smoking status (never smoker, current smoker, and
previous smoker), among different TTM stage of
change (pre-contemplation, preparation, and action
stage), and between those who were willingness vs.
unwillingness toward referral to smoking cessation.
Univariate and multivariate logistic regression were
used to evaluate factors associated with stage of
change and willingness toward referred to smoking
cessation. A 5% significant level was used to be
significant. IBM SPSS 23.0 (IBM Corporation,
Armonk, New York, USA) was used to performed
using statistical analyses.
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Table 1. Bivariate association: stage of behavior changes by demographic, clinical, and smok-
ing-related information among people living with HIV (N=423)

Variable Pre-contem-  Preparation Action Maintenance p-value
plation (n=47), % (n=84), % (n=195), %
(n=97), %

Male 95 (97.9) 46 (97.9) 79 (94.0) 185 (94.9) 453

High school above 46 (57.5) 21 (53.8) 41 (50.6) 75 (41.9) 098

Risk factor
Heterosexual 11 (23.9) 4 (16.0) 5(13.2) 13 (16.0) .820
IDU 11 (23.9) 5 (20.0) 7(18.4) 15 (18.5)
MSM 24 (52.2) 15 (60.0) 25 (65.8) 49 (60.5)
Unknown/others 24 (52.2) 1(4.0) 1(2.6) 4(4.9)

Current CD4 cell counts  518.3+215.35 521.5+242.43 644.6+248.31 620.2+293.74 .001

(cells/mm3)

ART-used 71 (22.0) 41 (12.7) 64 (19.8) 147 (45.5) 389

BMI (kg/m2)

21.53+3.76

23.42+4.23 23.23+3.41 23.07+3.46 .002

HCV 1(1.4) 1(3.0) 3 (4.4) 15 (9.7) .063

Current smoker 95 (66.4) 47 (32.9) 1(0.7) 0 <.001

Cigarette per day 7.09+7.06 8.41£10.58 10.68+9.91 10.97+8.30 .321

.006

Ever hear about smoking
cessation

56 (57.7) 41 (20.1) 55 (14.7) 127 (19.7)

Triglyceride 101.5+76.82 120.6+86.78 159.4+116.5 136.4£90.92 <.001

to having high education level, lower CD4 count,
higher viral load.

Results

Smoking status

Atotal of 423 people living with HIV agree to join this
study. The mean age was 37.43 (SD=10.99) years,
and 97.9% were male. The majority of them were
single (87.3), employee (65.2%), and 59.7% of men
who have sex with men (MSM). Above 33.9% of
people living with HIV were current smoker, 20.1%
former smoker, and 45.9% never smoke. Above
54.7% of current smoker had smoking cessation
in the past 6 months. Current smoker more likely

Stage of behavior change and its associated
factors

The overall distribution of the stages of behavior
change was 22.9 % in pre-contemplation, 0.2 %
in contemplation, 11.1 % in preparation, 19.8 %
in action stages, and 46% in maintenance stage.
The stage of behavior change was significantly
associated with age, CD4 cell counts, viral load,
hepatitis B co-infection, diabetic, and anthropometry
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Table 2. Bivariate association: willingness status to smoking cessation by demographic, clinical,
and smoking-related information among HIV-smoker (N=144)

Willing (n=48)

Variable Unwilling (n=96) p-value

Male 47 (97.9) 89 (97.8) 726

Above High school .506

22 (55.0)

~ Employed 10O 21050 188
Risk factor

Heterosexual 4 (16.0) 10 (23.3) .536

IDU 5(20.0) 9(20.9)

MSM 15 (60.0) 24 (55.8)

Unknown/others 1(4.0) 0 (0)

42 (56.8)

Current CD4 cell counts (cells/mm3) 520.4+239.9 527.6+£218.01 .861

HBV 5 (13.5) 3(3.9) 074

ART-used 42 (97/7) 65 (97.0) 662

Frequency of smoking

Once a month or less 2(4.2) 1(1.1) .040
2-3 times a month 6 (12.5) 5 (5.5)

2-3 times a week 6 (12.5) 3(3.3)

> 4 times a week 31 (64.6) 68 (74.7)

Previous attempts to quit 36 (75.0) 60 (65.9) .183

measurements including BMI, total cholesterol and
triglyceride (Table 1). In addition, stage of behavior
change was associated with frequency of smoking,
previous attempts quit, and ever hear about smoking
cessation.

In the multivariable regression results (Table 3),
age, higher education level, CD4 counts more than
500 cell/mm3, undetectable viral load, higher BMI,
hepatitis B co-infection, higher numbers of quitting
attempts, ever hear about smoking cessation, and
hypertriglyceridemia were associated with the
likelihood of being at a more advanced stage of
behavior change (p < 0.05). The odds of being at the
preparation stage and action stage versus the pre-
contemplation stage for having diabetic (OR =9.17,
95 % Cl = 0.19-14.33 and OR=3.34, 95%CIl=1.32-
8.69, respectively). The same path of the odds ratio
(OR) was examined by comparing respondents
in the stage of action versus the stage of pre -
contemplation: the odds of undetectable viral load
were three times of those with detectable viral (OR =
3.11, 95 % CI = 1.35-7.15). Subject who had higher
education and previous attempts to quit were more
likely to be in a maintenance stage.

Willingness to quit smoking cessation and
its associated factors

Among 144 of HIV- smoker, one third were willing
to quit and refer to smoking cessation program
and 66.7% were unwilling. We further compared
demographic characteristic and clinical information
between those who willing and unwilling (Table 2).
Subjects who smoked more than 4 times a week and
ever heard about smoking cessation were tend to be
unwilling to smoking cessation. The results of the
logistic regression showed that smoking 2-3 times
a month (aOR=9.33, 95%CI= 1.45-60.2) and having
heard about smoking cessation were significant
predictors for willingness toward referred to smoking
cessation (aOR= 3.67, 95 Cl= 3.67-9.06) (Table 4).

Discussion

Our findings regarding the stage of change and
willingness toward smoking cessation among
people living with HIV (PLWH) in Taiwan showed that
22.9% of HIV-smokers were in the precontemplation
stage and 66.7% were unwilling to be referred for
smoking cessation. This pattern indicates relatively
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Table 3. Ordered logistic regression for factors contributing to the stages of behavior change (n =
423)

Variables Preparation (n=47)

Odds Ratio (95%Cl)

Action (n=84)
Odds Ratio (95%CI)

Maintenance (n=195)
Odds Ratio (95%Cl)

Male 1.03 (.09-11.68) 3.01 (.57-15.92) 2.57 (.56-11.95)

CD42500 .75 (.37-1.53) 40 (:21-.74) 0.41 (.25-.68)

BMI (kg/m2) 225 42 (0.17-1.05) .32 (.15-.70) 44 (.21-.89)

Diabetic 9.17 (.19-14.33) 3.34 (1.32-8.69) 7.54 (7.54-9.67)

Previous attempts to quit .67 (.31-1.47) .27 (.12-.58) 60.4 (24.1-51.1)

73 (.28-1.89)

Note: precontemplation is reference, bold: significant with p<.05.

Hypercholesterolemia .71 (.24-2.14) .81 (.36-1.84)

Table 4. Logistic regression for factors contributing willingness to quit smoking among HIV-smoker
(n=143)

Variable aOR (95% CI) p-value

Male 1.1 (1-12) 965

Frequency of smoking

2-3 times a month 9.3 (1. 5-60) .019
2-3 times a week 2.1(.6-7.9) .261
Ever hear about smoking cessation 3.7 (1.5-9.1) .005

Note: Bold: p<.005

low readiness and motivation to quit compared with
more recent evidence from other settings. Studies
from Europe, Africa, and Latin America have
reported high smoking prevalence among PLWH
but generally higher levels of interest in quitting and
greater proportions in more advanced motivational
stages than observed in our sample (Egbe et al.,
2019; Mdege et al., 2021; Teixeira et al., 2020).
In addition, a recent global review highlighted
that, although smoking is highly prevalent among
PLWH worldwide, many express at least some
interest in cessation when systematically assessed,
suggesting that our findings reflect particularly low
willingness to quit in this Taiwanese context (Ale et
al., 2021; Hoang et al., 2024; Lindayani et al., 2020).
Differences in readiness to change and willingness
to quit across studies may be related to variations in
tobacco control policies, cultural norms, cessation
service availability, and how readiness is measured.

In Taiwan, national tobacco control policies

and subsidized cessation services have been
implemented for the general population through
thousands of healthcare facilities and community
pharmacies, but they are not specifically tailored
to the needs of PLWH (De Socio et al.,, 2020;
Triant et al.,, 2020). Our findings suggest that
generic approaches may not sufficiently address
the psychosocial and clinical complexity of
smoking behavior in PLWH, as also highlighted in
recent global analyses showing that male gender,
substance use, mental health problems, and social
marginalization strongly shape both smoking and
cessation outcomes in this population (Hoang et al.,
2024; Edwards et al., 2019). This underscores the
need to design and implement smoking cessation
strategies that are individualized according to the
stage of behavior change and integrated into routine
HIV care.

We also found that more than half of those who
had attempted smoking cessation in the previous
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six months were still smoking at the time of data
collection, indicating a high relapse rate. Similar
difficulties in sustaining abstinence have been
reported in cohort and intervention studies, where
PLWH often show high initial interest in quitting
but low long-term quit rates despite receiving
pharmacological or behavioral support (De Socio
et al., 2020; Triant et al., 2020). Recent cohort
data from lItaly further demonstrate that persistent
smoking in PLWH is associated with a higher risk of
cardiovascular and neoplastic events and increased
all-cause mortality, emphasizing the clinical
consequences of failed or incomplete cessation
efforts (De Socio et al.,, 2025). Together, these
studies and our findings point to the need for more
intensive, long-term, and HIV-specific cessation
support, including relapse-prevention components.
In our study, older age, higher CD4 cell counts,
undetectable viral load, higher body mass index,
diabetes, and hypertriglyceridemia were associated
with more advanced stages of behavior change.
Recent epidemiological studies among PLWH have
similarly shown that clinical status and comorbid
conditions are closely linked to smoking patterns
and cessation behavior (Ale et al., 2021; Teixeira et
al., 2020). For example, PLWH with cardiovascular
or metabolic comorbidities may be more strongly
advised to quit and therefore more motivated to
consider cessation (De Socio et al., 2025). At the
same time, high levels of nicotine dependence
and psychosocial stressors remain major barriers,
particularly in those with heavy alcohol use or other
substance use (Egbe et al., 2019; Mdege et al.,
2021). Our finding that having heard about smoking
cessation was associated with both more advanced
stages of change and greater willingness toward
cessation is consistent with recent work showing
that awareness of support options and tailored
provider advice are key facilitators of quitting among
PLWH (Edwards et al., 2019; Triant et al., 2020).

Limitation of the study

There are some limitations of our study should
be acknowledged in our study. First, smoking
information relies on self-reported information that
could lead to bias. Future studies need to measure
nicotine dependency level for an objective measure
of smoking status. Second, overrepresentation of
male participants that could be affected to the less
generalizability of this study. Third, we did not collect
information regarding other behavioral factors, such
as diet, exercise, and psychological stress, that
would affect to stage of behavior change and their
willingness to quit smoking.

Implication of the study

This study highlights the importance of integrating
stage-based smoking cessation interventions into
routine HIV care. The high prevalence of smoking
and low readiness to quit among people living with
HIV indicate that uniform cessation approaches are
insufficient. Applying the Transtheoretical Model

(TTM) enables healthcare providers to assess
readiness to quit and tailor interventions according
to individuals’ stages of behavior change, which
may improve adherence and reduce relapse. The
findings also emphasize the critical role of nurses
and case managers in delivering smoking cessation
support. Targeted training in TTM-based counseling
is needed to strengthen their capacity to assist
and motivate HIV-positive smokers. At the policy
level, limited reimbursement for smoking cessation
services under current NHI regulations may restrict
access for many individuals who need early support.
Expanding coverage and implementing targeted
tobacco control strategies for people living with
HIV are essential to ensure equitable and effective
smoking cessation support.

Conclusion

In conclusion, we applied the TTM to identify the
stages of behavior change in people living with HIV.
The study findings showed a higher prevalence of
current smoking and a lower rate of readiness and
willingness to quit smoking. We demonstrated that
stage of change was highly associated with age,
education level, clinical information, including CD4
cell count, viral load, and comorbidity (diabetic and
hepatitis B), experience with smoking cessation, and
exposure to smoking cessation information. findings
suggest to design an intervention according to HIV-
smoker stage of behavior change for successful
smoking cessation by improving the adherence and
reduce relapse rate. Considering high prevalent of
smoking among people living with HIV, it's important
to integrate smoking cessation program into HIV
care and to assess smoking status including their
willingness to quit smoking routinely in every
clinical visit using the TTM “stage of change”
model. Aggressive campaign of smoking cessation
is warranted to spread out information widely.
Furthermore, training for nurses who take care
HIV-positive persons or case manager regarding
smoking cessation also needed in order to be able
to help, assist, and support HIV-smoker to quit.
However, according to NHI policy, reimbursement
of smoking cessation only provides for those with
serious stage. It's underscored the needs for
equality to support smokers to stop and a structured
intervention at the population level, with tobacco
control efforts targeted to HIV population.

Acknowledgments
None

Funding
This study was funded by National Cheng Kung
University Hospital.

Conflicts of interest
All authors declar no conflict of interest

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 3, December 2025




Lindayani, L., et al. (2025)

Original Article

References

Ale, B. M., Amahowe, F., Nganda, M. M., Danwang,
C., Wakaba, N. N., Almuwallad, A., Ale, F. B.
G., Sanoussi, A., Abdullahi, S. H., & Bigna,
J. J. (2021). Global burden of active smoking
among people living with HIV on antiretroviral
therapy: A systematic review and meta-
analysis. Infectious diseases of poverty,
10(1), 12. https://doi.org/10.1186/s40249-021-
00799-3

Asfar, T., Perez, A., Shipman, P., Carrico, A. W, Lee,
D. J., Alcaide, M. L., Jones, D. L., Brewer, J.,
& Koru-Sengul, T. (2021). National estimates
of prevalence, time-trend, and correlates of
smoking in US people living with HIV (NHANES
1999-2016). Nicotine & Tobacco Research,
23(8), 1308—1317. https://doi.org/10.1093/ntr/
ntaa277

Benowitz, N. L., Bernert, J. T., Caraballo, R. S.,
Holiday, D. B., & Wang, J. (2009). Optimal
serum cotinine levels for distinguishing
cigarette smokers and nonsmokers within
different racial/ethnic groups in the United
States between 1999 and 2004. American
Journal of Epidemiology, 169(2), 236—248.
https://doi.org/10.1093/aje/kwn301

Borland, R., Yong, H. H., Balmford, J., Cooper, J.,
Cummings, K. M., O'Connor, R. J., ... & Fong,
G. T. (2010). Motivational factors predict quit
attempts but not maintenance of smoking
cessation: Findings from the International
Tobacco Control Four-Country  Survey.
Nicotine & Tobacco Research, 12(Suppl 1),
S4-S11. https://doi.org/10.1093/ntr/ntq050

Gorber, S., Schofield-Hurwitz, S., Hardt, J.,
Levasseur, G., & Tremblay, M. (2009).
The accuracy of self-reported smoking: A
systematic review of the relationship between
self-reported and cotinine-assessed smoking
status. Nicotine & Tobacco Research, 11(1),
12-24. https://doi.org/10.1093/ntr/ntn010

De Socio, G. V., Pasqualini, M., Ricci, E., Maggi,
P., Orofino, G., Squillace, N., Menzaghi, B.,
Madeddu, G., Taramasso, L., Francisci, D.,
Bonfanti, P., Vichi, F., del’lOmo, M., Pieroni, L.,
& CISAI study group (2020). Smoking habits
in HIV-infected people compared with the
general population in Italy: a cross-sectional
study. BMC public health, 20(1), 734. https://
doi.org/10.1186/s12889-020-08862-8

De Socio, G. V., Ricci, E., Maggi, P., Orofino, G.,
Squillace, N., Menzaghi, B., Madeddu, G., Di
Biagio, A., Francisci, D., Bonfanti, P., Vichi, F.,
del’lOmo, M., & CISAI study group (2020). Is
it feasible to impact on smoking habits in hiv-
infected patients? mission impossible from the
STOPSHIV project cohort. Journal of acquired
immune  deficiency  syndromes  (1999),
83(5), 496-503. htitps://doi.org/10.1097/
QAI.0000000000002284

De Socio, G. V., Ricci, E., Piconi, S., Squillace, N.,

Maggi, P., Orofino, G., Altobelli, D., Santoro,
C., Guastavigna, M., Menzaghi, B., Salomoni,
E., Di Biagio, A., dellOmo, M., Francisci, D.,
Bonfanti, P., & for CISAI study group (ltalian
coordination group for the study of allergies,
HIV infection) (2025). Impact of smoking habits
on cardiovascular and neoplastic events and
all-cause death in people with HIV from the
STOPSHIV cohort. AIDS (London, England),
39(2), 143-152.  https://doi.org/10.1097/
QAD.0000000000004042

de Vries, H., Kremers, S., Smeets, T., Brug, J.,
& Eijmael, K. (2013). The effectiveness of
tailored feedback and action plans in an
online physical activity intervention. Health
Education Research, 23(3), 422—-433. https://
doi.org/10.1093/her/cym002

Edwards, S., Dean, J., Power, J., Baker, P., &
Gartner, C. (2019). Understanding the
prevalence of smoking among people living
with HIV (PLHIV) in Australia and factors
associated with smoking and quitting. AIDS
and Behavior, 24(4), 1056-1063. https://doi.
org/10.1007/s10461-019-02535-3

Egbe, C. O., Londani, M., Parry, C. D. H., Myers,
B., Shuper, P. A., Nkosi, S., & Morojele, N. K.
(2019). Tobacco use and nicotine dependence
among people living with HIV who drink heavily
in South Africa: A cross-sectional baseline
study. BMC public health, 19(1), 1684. https://
doi.org/10.1186/s12889-019-8047-8

Etter, J. F., & Perneger, T. V. (1999). A comparison
of cigarette smokers recruited through the
internet versus telephone surveys. Nicotine &
Tobacco Research, 1(3), 347-352. https://doi.
org/10.1080/14622299050033451

Etter, J. F., & Sutton, S. (2002). Assessing ‘stage
of change’ in current and former smokers.
Addiction, 97(9), 1171-1182. https://doi.
org/10.1046/j.1360-0443.2002.00198.x

Herzog, T. A., Abrams, D. B., Emmons, K. M.,
Linnan, L. A., & Shadel, W. G. (1999). Do
stages of change predict smoking cessation
behaviors among African American smokers?
Journal of Health Psychology, 4(5), 553-562.
https://doi.org/10.1177/135910539900400501

Hoang, T. H. L., Nguyen, V. M., Adermark, L.,
Alvarez, G. G., Shelley, D., & Ng, N. (2024).
Factors influencing tobacco smoking and
cessation among people living with HIV: A
systematic review and meta-analysis. AIDS
and behavior, 28(6), 1858-1881. https://doi.
org/10.1007/s10461-024-04279-1

Hyland, A., Li, Q., Bauer, J. E., Giovino, G. A.,
Steger, C., Cummings, K. M., ... & Fong, G. T.
(2006). Predictors of cessation in a cohort of
current and former smokers followed over 13
years. Nicotine & Tobacco Research, 6(Suppl
3), S363-S369. https://doi.org/10.1080/14622
200412331320761

Lindayani, L., Yeh, C.-Y., Ko, W.-C., & Ko, N.-Y.
(2019). High smoking prevalence among HIV-

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 3, December 2025



https://doi.org/10.1186/s40249-021-00799-3
https://doi.org/10.1186/s40249-021-00799-3
https://doi.org/10.1093/ntr/ntaa277
https://doi.org/10.1093/ntr/ntaa277
https://doi.org/10.1093/aje/kwn301
https://doi.org/10.1093/ntr/ntq050
https://doi.org/10.1093/ntr/ntn010
https://doi.org/10.1186/s12889-020-08862-8
https://doi.org/10.1186/s12889-020-08862-8
https://doi.org/10.1097/QAI.0000000000002284
https://doi.org/10.1097/QAI.0000000000002284
https://doi.org/10.1097/QAD.0000000000004042
https://doi.org/10.1097/QAD.0000000000004042
https://doi.org/10.1093/her/cym002
https://doi.org/10.1093/her/cym002
https://doi.org/10.1007/s10461-019-02535-3
https://doi.org/10.1007/s10461-019-02535-3
https://doi.org/10.1186/s12889-019-8047-8
https://doi.org/10.1186/s12889-019-8047-8
https://doi.org/10.1080/14622299050033451
https://doi.org/10.1080/14622299050033451
https://doi.org/10.1046/j.1360-0443.2002.00198.x
https://doi.org/10.1046/j.1360-0443.2002.00198.x
https://doi.org/10.1177/135910539900400501  
https://doi.org/10.1007/s10461-024-04279-1
https://doi.org/10.1007/s10461-024-04279-1
https://doi.org/10.1080/14622200412331320761
https://doi.org/10.1080/14622200412331320761

Original Article

Factors associated with stage of behavior change

positive individuals: A systematic review and
meta-analysis. Journal of Substance Use, 25
(1), 1-10. https://doi.org/10.1080/14659891.2
019.1652364

Mdege, N. D., Makumbi, F. E., Ssenyonga, R.,
Thirlway, F., Matovu, J. K. B., Ratschen, E.,
Siddiqi, K., & Namusisi, K. N. (2021). Tobacco
smoking and associated factors among people
living with HIV in Uganda. Nicotine & Tobacco
Research, 23(7), 1208-1216. https://doi.
org/10.1093/ntr/ntaa262

Prochaska, J. O., & Velicer, W. F. (1997). The
transtheoretical model of health behavior
change. American Journal of Health Promotion,
12(1), 38-48. https://doi.org/10.4278/0890-
1171-12.1.38

Spencer, L., Pagell, F., Hallion, M. E., & Adams, T.
B. (2002). Applying the transtheoretical model
to smoking cessation: A review of literature.
American Journal of Health Promotion, 17(1),

7-71.
17.1.7

Teixeira, L. S. L., Ceccato, M. D. G. B., Carvalho, W.
M. E., Silveira, M. R., Bonolo, P. F., & Ceccato,
M. D. G. B. (2020). Prevalence of smoking
and associated factors in people living with
HIV in Brazil. Revista de Saude Publica,
54, 110.  https://doi.org/10.11606/s1518-
8787.2020054002035

Triant, V. A., Grossman, E., Rigotti N. A,
Ramachandran, R., Regan, S., Sherman, S.
E., Richter, K. P, Tindle, H. A., & Harrington,
K. F. (2020). Impact of smoking cessation
interventions initiated during hospitalization
among HIV-infected smokers. Nicotine &
Tobacco Research: Official Journal of the
Society for Research on Nicotine and Tobacco,
22(7), 1170-1177. https://doi.org/10.1093/ntr/
ntz168

https://doi.org/10.4278/0890-1171-

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 3, December 2025



https://doi.org/10.1080/14659891.2019.1652364
https://doi.org/10.1080/14659891.2019.1652364
https://doi.org/10.1093/ntr/ntaa262
https://doi.org/10.1093/ntr/ntaa262
https://doi.org/10.4278/0890-1171-12.1.38
https://doi.org/10.4278/0890-1171-12.1.38
https://doi.org/10.4278/0890-1171-17.1.7
https://doi.org/10.4278/0890-1171-17.1.7
https://doi.org/10.11606/s1518-8787.2020054002035
https://doi.org/10.11606/s1518-8787.2020054002035
https://doi.org/10.1093/ntr/ntz168
https://doi.org/10.1093/ntr/ntz168

