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ABSTRACT
Objectives The overdose epidemic was designated a 
‘Public Health Emergency’ in the USA on 26 October 2017, 
bringing attention to the severity of this public health 
problem. The Appalachian region remains substantially 
impacted by the effects from years of overprescription of 
opioids, and subsequently opioid non- medical use and 
addiction. This study aims to examine the utility of the 
PRECEDE–PROCEED model constructs (ie, predisposing, 
reinforcing and enabling factors) to explain opioid addiction 
helping behaviour (ie, helping someone who has an opioid 
addiction) among members of the public living in tri- state 
Appalachian counties.
Design Cross- sectional study.
Setting Rural county in the Appalachian region of the USA.
Participants A total of 213 participants from a retail 
mall in a rural Appalachian Kentucky county completed 
the survey. Most participants were between the ages of 
18 and 30 years (n=68; 31.9%) and identified as men 
(n=139; 65.3%).
Primary outcome measure Opioid addiction helping 
behaviour.
Results The regression model was significant (F

(6, 

180)=26.191, p<0.001) and explained 44.8% of the 
variance in opioid addiction helping behaviour (R2=0.448). 
Attitude towards helping someone with opioid addiction 
(B=0.335; p<0.001), behavioural skills (B=0.208; 
p=0.003), reinforcing factors (B=0.190; p=0.015) and 
enabling factors (B=0.195; p=0.009) were all significantly 
associated with opioid addiction helping behaviour.
Conclusions PRECEDE–PROCEED model constructs have 
utility to explain opioid addiction helping behaviour among 
individuals in a region greatly impacted by the overdose 
epidemic. This study provides an empirically tested 
framework for future programmes addressing helping 
behaviour related to opioid non- medical use.

INTRODUCTION
On 26 October 2017, the overdose epidemic 
was declared a ‘Public Health Emergency’ in 

the USA, which brought renewed focus to 
this dangerous and pervasive problem. Since 
1999, nearly 841 000 people have died in the 
USA due to a drug overdose, where 72.9% 
of those deaths involved an opioid.1 In 2019 
alone, opioids were involved in 49 860 over-
dose deaths in the USA.1 In 2019, it is esti-
mated that about 10.1 million people in the 
USA aged 12 years or older had non- medically 
used opioids in the last year, with 9.7 million 
of those non- medically using prescription 
pain relievers and 745 000 people using 
heroin.2 An estimated 21%–29% of patients 
who were prescribed opioids for chronic pain 
end up non- medically using the prescription 
medications, and another 8%–12% develop 
an opioid use disorder.3 Furthermore, the 
Centers for Disease Control and Prevention 
(CDC) estimates a $78.5 billion/year total 
economic burden of prescription opioid non- 
medical use in the USA.4

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study assessed the utility of PRECEDE–
PROCEED model constructs in explaining opioid ad-
diction helping behaviour.

 ⇒ Data were collected from the rural Appalachian re-
gion of the USA, where the overdose epidemic has 
had some of its worst effects.

 ⇒ The knowledge gained from this study may be 
used to design future educational intervention pro-
grammes to encourage opioid addiction helping 
behaviour.

 ⇒ Since the study was cross- sectional, no inferences 
about causality or directionality between the vari-
ables could be drawn.

 ⇒ Results are based on self- reported data, which may 
be impacted by social desirability and recall bias.
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Major efforts have been made to curb this crisis; however, 
age- adjusted overdose death rates increased by 4% from 
2018 to 2019 (20.7–21.6 per 100 000, respectively), illus-
trating that there is still much work to be done to curb the 
overdose epidemic.1 National public health initiatives, 
including the United States Department of Health and 
Human Services’ 2017 5- Point Strategy to Combat the Opioid 
Epidemic and the CDC’s Overdose Data to Action 3- year 
cooperative agreement, initiated in September 2019, are 
ongoing and outline the importance of gathering more 
specific public health data, providing innovative preven-
tion approaches and expanding research on addiction.5 6

The Appalachian region of the USA, including 
Kentucky, Tennessee and Virginia, experiences some 
of the most detrimental impacts from the overdose 
epidemic. Tennessee prescribes the third most opioids 
in the country at 68.5 prescriptions per 100 people, 
with Kentucky in fifth at 68.2 and Virginia with 37.6 in 
2020.7 Although the number of opioid prescriptions has 
decreased in recent years, overdose deaths increased to 
60% in Tennessee from 2013 to 2017, which can mostly 
be attributed to a nearly 10- fold increase in illicit fentanyl- 
related deaths during this time.8 Kentucky, Tennessee and 
Virginia rank 13th, 14th and 16th, respectively, for illicit 
fentanyl overdose with Virginia at 11th and Tennessee 
at 13th for heroin overdoses.8 The costs of lost tax 
revenue due to opioid non- medical use are $48 million 
in Tennessee, $344 million in Kentucky and $495 million 
in Virginia.9 Further action will continue to be neces-
sary in the Appalachian region as the fentanyl problem 
continues to evolve.

At the epicentre of the national overdose epidemic, 
the tri- state rural Appalachian communities of Kentucky, 
Tennessee and Virginia have experienced this public 
health crisis firsthand. Claiborne County, Tennessee was 
recently listed as the seventh highest morphine equivalents 
per capita annually, quadrupling the national average.10 
During 2018, the tri- state region saw a startling rate of 
opioid prescriptions per 100 residents at 140.9 in Wise 
County, Virginia; 148.2 in Claiborne County, Tennessee; 
and 197.9 in Bell County, Kentucky with a national average 
of 51.4.11 As of 2018, the drug overdose rate per 100 000 
residents was 38 in Bell County, Kentucky; 40 in Wise 
County, Virginia; and 41 in Claiborne County, Tennessee 
compared with the national average of 21.7.8 11 12 Dramat-
ically elevated rates of prescribed opioids and drug over-
doses when compared with national trends highlight this 
area of the country and its residents as a focal population 
of concern when considering opioid- related harms, inclu-
sive of overdose.

As early research identified associations between 
opioid prescribing and non- medical use as well as opioid- 
related harms,13 initial efforts to address opioid- related 
harms focused largely on controlling supply, primarily by 
reducing prescribing rates through strategies where more 
rigorous prescribing guidelines, prescription monitoring 
programmes and drug tapering, were advocated and 
applied.14–16 Unfortunately, these and other preventative 

activities led to the evolution of opioid- related problems 
such as the increased propensity to use alternative drugs, 
inclusive of illicitly manufactured fentanyl. Though 
prescribing rates have reduced of late resulting from the 
aforementioned prevention strategies, overdose deaths 
have continued to rise,8 and localised prescribing rates 
continue to serve as an indicator of opioid- related harms.17 
Recent US data suggest a 28.5% increase in opioid- 
related overdose deaths from 2020 to 2021.18 19 Data from 
the Canadian government indicate similar increases and 
further suggest there to be no evidence that increases in 
overdose are related to prescribed opioids.20 Over the 
past decade, overdose deaths due to prescription opioids 
have remained relatively stable; at the same time, incon-
ceivable increases in synthetic opioid- related overdose 
have been observed.21 Furthermore, laboratory tests 
conducted by the Drug Enforcement Agency found that 
6 of 10 fentanyl- laced pills confiscated in 2022 contained 
a lethal dosage,22 an increase from 4 of 10 in 2021. This 
radical short- term increase highlights the concern over 
illicitly manufactured and dispensed fentanyl, as well as 
other drugs contaminated with this fentanyl. Control of 
illicit fentanyl should be viewed as the highest priority 
related to the current overdose epidemic.

Emergent research highlights newer concerns related 
to reduction of opioid prescribing, specifically in the 
form of ‘deprescribing’ (ie, tapering and/or complete 
removal) once opioid- based chronic pain management 
therapy has been initiated.16 A recent cohort study among 
those who underwent opioid dose tapering between 2008 
and 2017, inclusive of nearly 20 000 participants, found 
that opioid tapering was associated with increased risk 
of withdrawal, drug overdose and mental health crisis.16 
Those with higher initial dose were at greater risk of 
these deleterious outcomes. Of critical limitation to this 
study is the temporality of the study period, as guidelines 
for appropriate tapering of opioids were not published 
until 2019.23 Thus, the tapering process may have lacked 
certain safeguards which would now guide a more appro-
priate tapering process. As prescription opioid use has 
been shown to precede non- medical use and illicit opioid 
use,24–26 there is a critical need for drastic measures to be 
taken at both national, state and county levels to reduce 
opioid- related harms, extending far beyond prescribing- 
related interventions.

One strategy to address the overdose epidemic is to 
encourage helping behaviour among individuals in the 
public through the development of peer- to- peer inter-
ventions. Helping behaviour may include strategies 
such as administration of naloxone27 and social support 
from families, peers and healthcare providers.28 Multiple 
factors have been identified in previous research to be 
associated with greater likelihood to exhibit helping 
behaviour relevant to opioid non- medical use. Individ-
uals who had more positive attitude toward and reduced 
stigma towards helping someone with an opioid addic-
tion and skills to help someone with an opioid addiction 
were more likely to exhibit greater helping behaviour.29 30 
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In addition to attitude and skills, research has shown that 
support from healthcare providers and family is associated 
with increased likelihood of helping someone with opioid 
addiction.31 32 Outside of individual and interpersonal 
factors, environmental factors, such as community, faith- 
based and healthcare organisations, that support helping 
behaviour have also been shown as important factors to 
address opioid non- medical use.33 To date, little research 
has explored factors associated with helping behaviour 
among people living in the Appalachian region using a 
theoretical framework.

Therefore, the objective of the current study was 
to examine the utility of the PRECEDE–PROCEED 
model34–36 constructs (ie, predisposing, reinforcing and 
enabling factors) in measuring and explaining opioid 
addiction helping behaviour among members of the 
public living in tri- state Appalachian counties. By deter-
mining the level of opioid addiction knowledge, atti-
tudes, beliefs and helping behaviours among members of 
the public in a region greatly impacted by the overdose 
epidemic, public health education and promotion profes-
sionals will gain valuable insight to inform the develop-
ment, implementation and evaluation of programmes to 
address helping behaviour related to opioid addiction 
in populations with a high prevalence of opioid- related 
morbidity and mortality. Furthermore, the information 
gleaned from the PRECEDE–PROCEED model constructs 
in this study will provide a deeper understanding of how 
to design and modify customised opioid addiction educa-
tional intervention strategies that align with the specific 
needs of the population of interest.

METHODS
Theoretical framework
Using a planning model like PRECEDE–PROCEED, an 
intervention can be directed based on identified needs. 
The PRECEDE–PROCEED model uses four assessment 
phases, one implementation phase and three evaluation 
phases, to produce change within a population at risk. 
Assessment phases first include a review of social, epide-
miological, behavioural, environmental, educational and 
ecological factors that together provide a clear picture of 
the target population in relation to the health issue. The 
programme development is then based on data ascer-
tained from the assessment categories and milestones 
are created in the form of measurable objectives.34 The 
PRECEDE–PROCEED model has utility to address the 
overdose epidemic as a health promotion practice frame-
work and to make recommendations for social, epidemi-
ological, behavioural, environmental, educational and 
ecological targets for future programming.

The PRECEDE–PROCEED model helps individuals to 
better grasp the issues facing them and their respective 
span of control. To achieve success in the fight against 
opioid drug overdoses, it is critical to comprehend the 
PRECEDE–PROCEED model’s educational and ecolog-
ical evaluation phases. Predisposing, reinforcing and 

enabling elements are classed as predisposing, rein-
forcing and enabling factors in this phase. Predisposing 
variables are elements that influence the incentive to 
modify one’s conduct (ie, knowledge, beliefs, attitudes, 
values, perceptions, existing skills). Enabling variables are 
precursors to behavioural and environmental change that 
enable the realisation of a motive or environmental policy 
that supports the behaviour (ie, availability of resources, 
accessibility, laws, legislation, new skills). Reinforcing 
factors (ie, family, classmates, teachers, employers, health 
providers, community leaders or decision- makers) follow 
a behaviour and give ongoing incentive for maintaining 
the behaviour.35 Ecological assessment is particularly 
important as the opioid crisis is worse in some regions 
of the country including rural Appalachia. Educational 
strategies will aid in the empowerment of those affected 
by this issue and promote improved quality of life for 
their communities.

The PRECEDE–PROCEED model has been widely vali-
dated with a wide range of populations in cross- cultural 
contexts over the previous decades of research.34–36 The 
PRECEDE–PROCEED model has been used to concep-
tualise a wide range of preventive health behaviours, 
including HIV prevention, breast self- examination, 
diabetic self- care and physical activity.35 37 To our 
knowledge, however, the PRECEDE–PROCEED model 
constructs have yet to be explored in behavioural research 
on opioid addiction helping behaviour.

Participant recruitment
Participants for this cross- sectional study were recruited 
using an intercept survey sampling strategy in a commu-
nity in rural Appalachian Kentucky. Public intercept 
surveys aim to recruit people from the public from widely 
used, public locations, such as malls and parks, and have 
been supported as an effective recruitment strategy 
in rural populations.38 In this study, participants were 
recruited from a large shopping mall in a community in 
rural Kentucky in Spring 2019. Researchers intercepted 
mall patrons to ask for their willingness to participate in 
the study and complete a survey regarding opioid addic-
tion knowledge, attitudes, beliefs and helping behaviour. 
Community members who agreed to participate in the 
study were asked to complete a paper- and- pencil survey 
on- site at the shopping mall. Participants were informed 
by members of the research team that their participa-
tion in the study was completely voluntary and that they 
could discontinue participation in the study at any time. 
Informed consent was obtained verbally following review 
of the consent information with the participant. Partic-
ipants were given a water bottle for their participation 
in this study. Participants were also required to indicate 
‘yes’ to an item stating, ‘I am aware that this survey is 
completely voluntary. I am aware my responses including 
any identifying information will be kept confidential 
and will be destroyed’ before continuing with the survey. 
Survey completion took approximately 10–15 min.
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Patient and public involvement
None.

Measures
Using the PRECEDE–PROCEED framework,34–36 a 
40- item survey instrument was developed for the present 
study to assess sociodemographic information, opioid 
use/non- medical use history, knowledge about opioid 
addiction, attitude about opioid addiction, attitude about 
helping people with opioid addiction, behavioural skills 
to help people with an opioid addiction, reinforcing 
factors, enabling factors and opioid helping behaviours. 
To assess the content validity of the items, a panel of 
six content, instrumentation and theory experts were 
consulted and asked to provide feedback about the 
instrument. The instrument was assessed for readability 
and the use of clear and appropriate language and was 
considered acceptable with a Flesch reading ease score 
of 56.2 and Flesch- Kincaid Grade Level of seventh grade. 
Following data collection in the present study, all scales 
were assessed to determine internal consistency reliability 
using Cronbach’s alpha for scales including three or 
more response options or Kuder- Richardson 20 for scales 
including two response options (ie, knowledge).39

Sociodemographic factors and opioid use behaviour
Seven variables were used to assess sociodemographic 
information, including gender identity, age, highest 
level of education attained, employment status, average 
hours worked per week and yearly household income. 
Participants were able to select ‘prefer not to answer’ 
for all sociodemographic variables. All participants were 
provided with the following definition of opioids at the 
beginning of the survey instrument to increase accuracy 
of self- reported responses, ‘Opioids are a group of drugs 
that include the illegal drug heroin as well as the legal 
prescription pain relievers such as codeine, oxycodone, 
hydrocodone, morphine, fentanyl and others’. Three 
items were used to determine opioid use/non- medical 
use both for participants and referent others. Two items 
assessed personal opioid use. One item asked, ‘Have 
you ever used an opioid drug?’ (1=yes; 2=no; 3=I don’t 
know) and a second item asked, ‘Do you think you have 
a problem with opioid misuse/abuse?’ (1=yes; 2=no). A 
third item, ‘Do you know someone who has a problem 
with opioid misuse/abuse?’ (1=yes; 2=no), was used 
to assess if participants knew someone else who non- 
medically used opioids.

Predisposing factors
Predisposing factors, or necessary antecedents to help 
someone with an opioid addiction, were operationalised 
in the present study as knowledge, attitude and existing 
behavioural skills. Four separate scales were created to 
assess predisposing factors in the present study.

Knowledge
Eight items were created to assess knowledge about opioid 
addiction in the USA (Cronbach’s alpha=0.62). Response 

options for the knowledge items included ‘true’, ‘false’ 
and ‘don’t know’. Responses were coded dichotomously 
(1=correct; 2=incorrect). After coding responses, the 
eight knowledge item scores were summated to get a total 
knowledge score, which ranged from 0 to 8, with a higher 
score indicating a higher level of knowledge about the 
overdose epidemic in the USA.

Attitude
Attitude was assessed using two different scales. One six- 
item scale was created to assess participants’ attitudes 
about opioid addiction (Cronbach’s alpha=0.42). Attitude 
items in both scales were measured on a 5- point Likert 
scale (1=never; 5=always). A sample item from the atti-
tude about opioid addiction scale states, ‘Opioid addic-
tion is a serious problem’. Responses to the six items were 
summated to generate a total scale score, where scores 
ranged from 6 to 30. A higher score indicated a more 
positive attitude about opioid addiction. Another three- 
item scale was created to assess participants’ attitude 
about helping people with an opioid addiction (Cron-
bach’s alpha=0.79). An example item from the attitude 
about helping people with opioid addiction scale states, ‘I 
would be willing to talk to someone suffering from opioid 
addiction about their problem’. Responses to the three 
items were summated to generate a total score ranging 
from 3 to 15, with higher scores indicating a more positive 
attitude towards helping people with an opioid addiction.

Behavioural skills
Participants’ existing behavioural skills to help someone 
with an opioid addiction were assessed using a four- item 
scale (Cronbach’s alpha=0.81). Items were assessed using 
a 5- point Likert scale (1=not at all sure; 5=completely 
sure). An item from the behavioural skills scale states, 
‘How sure are you that you can help someone with 
an opioid overdose?’ To generate a total scale score, 
responses to the items were summated. Possible scores 
on the behavioural skills scale ranged from 4 to 20, with 
higher scores indicating greater skills to help people with 
an opioid addiction.

Reinforcing factors
Reinforcing factors, or those factors that encourage 
sustained engagement in a behaviour, were assessed 
using three items to determine reinforcing factors to 
help someone with an opioid addiction, including 
peer, healthcare and familial support (Cronbach’s 
alpha=0.82). Items in the reinforcing factors scale were 
measured using a 5- point Likert scale (1=not at all sure; 
5=completely sure) and summated to generate a total 
scale score ranging from 3 to 15. A higher score indicated 
increased reinforcing factors present to help someone 
with an opioid addiction. An example item from the 
scale states, ‘How sure are you that you would receive 
support from healthcare professionals to help someone 
with an opioid addiction?’
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Enabling factors
Enabling factors, or factors in the environment 
that encourage or support engagement in a health 
behaviour, were assessed using a four- item scale (Cron-
bach’s alpha=0.91). Response options for the items in 
the enabling factors scale were assessed using a 5- point 
Likert scale (1=not at all sure; 5=completely sure). An 
example item from the scale states, ‘How sure are you 
that you would be able to find a community organisation 
to help someone with an opioid addiction?’ Responses 
were summated to create a total scale score, with scores 
ranging from 4 to 20. Higher scores indicated a higher 
presence of enabling factors to help someone with an 
opioid addiction.

Helping behaviour
Helping behaviour was measured using two items (Cron-
bach’s alpha=0.88). An example item from the helping 
behaviour states, ‘How likely is it that you would help 
someone with an opioid addiction seek help from a health 
professional?’ Items were measured using a 5- point Likert 
scale (1=not at all likely; 5=completely likely). Responses 
to items were summated to create a helping behaviour 
score, ranging from 2 to 10, where a higher score indi-
cated greater helping behaviour for people with an 
opioid addiction.

Data analysis
SPSS V.27 was used to analyse all the data (IBM Corp). 
Internal consistency reliability of the instrument was 
determined using Cronbach’s alpha or Kuder- Richardson 
20. For each study variable, descriptive statistics such as 
mean, SD, normality statistics (such as skewness, kurtosis) 
and frequencies were determined. Univariate analyses 
were calculated using independent sample t- tests to deter-
mine differences in knowledge, attitude, behavioural 
skills, reinforcing factors, enabling factors and helping 
behaviours between participants with previous opioid 
use and those who did not, as well as participants who 
knew someone who non- medically used opioids and 
those who did not. Between- group differences could not 
be calculated for those reporting opioid non- medical 
use and those who did not due to only 15 participants 
reporting current opioid non- medical use at the time of 
data collection.

Pearson correlation analysis was used to determine the 
relationship between helping behaviour and the knowl-
edge, attitude, behavioural skills, reinforcing factors and 
enabling factors prior to multivariable analysis. For multi-
variable analysis, a multiple linear regression model was 
created to determine the ability of the knowledge, atti-
tude, behavioural skills, reinforcing factors and enabling 
factors to explain opioid addiction helping behaviour. 
Core assumptions of multiple linear regression (ie, multi-
collinearity, linearity, homoscedasticity, independence of 
residuals and normality) were not violated. An a priori p 
value of 0.05 was used for all analyses.

RESULTS
A total of 213 participants completed the survey (table 1). 
Most participants were between the ages of 18 and 30 
years (n=68; 31.9%), identified as men (n=139; 65.3%), 
reported a high school diploma or equivalent as their 
highest level of education (n=73; 34.3%), reported an 
annual income less than $15 000 (n=53; 24.9%) and 
were currently employed (n=119; 55.9%). Regarding 

Table 1 Participant characteristics

Characteristic n (%)

Age

  18–30 68 (31.9)

  31–40 38 (17.8)

  41–50 31 (14.6)

  51–60 33 (15.5)

  61+ 42 (19.7)

  Prefer not to say 1 (0.5)

Gender

  Woman 73 (34.3)

  Man 139 (65.3)

Education level

  Less than high school 29 (13.6)

  High school or GED 73 (34.3)

  Some college 55 (25.8)

  Bachelor’s degree 36 (16.9)

  Graduate degree 10 (4.7)

  Professional degree 8 (3.8)

  Prefer not to say 2 (0.9)

Income

  Less than $15 000 53 (24.9)

  $15 000–$30 000 42 (19.7)

  $30 001–$45 000 42 (19.7)

  $45 001–$60 000 22 (10.3)

  Greater than $60 000 32 (15.0)

  Prefer not to say 15 (7.0)

Employment

  Employed 119 (55.9)

  Non- employed 89 (41.8)

  Prefer not to say 3 (1.4)

Opioid history

  Ever used opioids personally for any 
reason

139 (65.3)

  Believe they have a problem with non- 
medical use or abuse of opioids

15 (7.0)

  Know an individual with an opioid non- 
medical use or abuse problem

133 (62.4)

Percentages may not total 100 due to missing data in the form of 
participant omission.
GED, General Educational Development.
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prescription opioid use, 65.3% (n=139) of participants 
reported ever using opioids personally for any reason, 
and 62.4% (n=133) reported knowing an individual who 
non- medically used opioids. However, only 7% (n=15) 
of participants in this study believed that they personally 
had a problem with non- medically using opioids.

Differences in knowledge, attitude, behavioural 
skills, reinforcing factors, enabling factors and helping 
behaviours were explored between those with previous 

personal opioid use for any reason (ie, prescription or 
non- prescription) and those who did not report previous 
personal use (table 2). Attitude toward opioid addiction 
was significantly higher among those with no personal 
opioid use (M=15.44) when compared with partici-
pants with personal opioid use (M=13.89, t(183)=2.66; 
p=0.009), indicating a more positive attitude toward 
opioid addiction and addressing the overdose epidemic 
among those with no personal opioid use. There were no 

Table 2 Test of group differences in constructs by personal history

n Mean SD Mean difference t* P value

Helping behaviour

Personal opioid use 134 6.19 1.99 0.19 0.64 0.521

No personal use 65 6.38 1.90

Know someone who non- medically uses or abuses opioids 133 6.30 1.83 0.12 0.43 0.666

Does not know someone who non- medically uses or abuses opioids 73 6.18 2.16

Knowledge

Personal opioid use 139 5.22 1.87 0.01 0.03 0.978

No personal use 65 5.23 1.86

Know someone who non- medically uses or abuses opioids 133 5.59 1.66 1.04 3.79 <0.001*

Does not know someone who non- medically uses or abuses opioids 78 4.55 2.07

Attitude toward opioids

Personal opioid use 123 13.89 3.71 1.55 2.66 0.009*

No personal use 61 15.44 3.72

Know someone who non- medically uses or abuses opioids 123 14.85 3.32 1.29 2.13 0.035*

Does not know someone who non- medically uses or abuses opioids 68 13.56 4.31

Attitude toward helping someone with opioid addiction

Personal opioid use 136 10.50 2.19 0.41 1.45 0.150

No personal use 64 10.91 1.67

Know someone who non- medically uses or abuses opioids 132 10.81 1.80 0.49 1.54 0.126

Does not know someone who non- medically uses or abuses opioids 75 10.32 2.41

Behavioural skills

Personal opioid use 135 8.53 3.99 1.15 1.84 0.067

No personal use 64 9.69 4.40

Know someone who non- medically uses or abuses opioids 130 9.52 3.81 1.72 2.93 0.004*

Does not know someone who non- medically uses or abuses opioids 76 7.80 4.47

Reinforcing factors

Personal opioid use 134 7.14 3.37 0.32 0.65 0.519

No personal use 65 7.46 3.08

Know someone who non- medically uses or abuses opioids 131 7.12 3.02 0.40 0.80 0.428

Does not know someone who non- medically uses or abuses opioids 75 7.52 3.68

Enabling factors

Personal opioid use 133 8.95 4.75 0.44 0.62 0.537

No personal use 65 9.38 4.50

Know someone who non- medically uses or abuses opioids 132 9.20 4.48 0.04 0.07 0.946

Does not know someone who non- medically uses or abuses opioids 73 9.15 4.96

Welch’s t- test
*p<0.05
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significant differences in helping behaviour, knowledge, 
attitude towards helping someone with opioid addiction, 
behavioural skills, reinforcing factors or enabling factors 
between these two groups (all p>0.05).

Differences in knowledge, attitude, behavioural 
skills, reinforcing factors, enabling factors and helping 
behaviours were explored between participants who knew 
someone who non- medically used opioids and those who 
did not (table 2). Knowledge about opioid addiction and 
the overdose epidemic was significantly higher among 
participants who knew someone who non- medically 
used opioids (M=5.59) when compared with those who 
did not (M=4.55, t(210)=3.79; p<0.001). Attitude toward 
opioid addiction was also significantly higher among 
participants who knew someone who non- medically 
used opioids (M=14.85) when compared with those 
who did not (M=13.56, t(190)=2.13; p=0.035). Finally, 
behavioural skills were also significantly higher among 
participants who knew someone who non- medically 
used opioids (M=9.52) when compared with those who 
did not (M=7.80, t(205)=2.93; p=0.004). There were no 
significant differences in helping behaviour, knowledge, 
attitude towards helping someone with opioid addiction, 
reinforcing factors or enabling factors between these two 
groups (p>0.05).

Pearson correlation analyses were calculated to deter-
mine the relationship between helping behaviour and 
knowledge, attitude, behavioural skills, reinforcing factors 
and enabling factors (table 3). Helping behaviour was 
found to demonstrate significant, weak to moderate posi-
tive correlations with attitude towards opioid addiction 
(r=0.344; p<0.001), attitude towards helping someone 
with an opioid addiction (r=0.527; p<0.001), behavioural 
skills (r=0.487; p<0.001), reinforcing factors (r=0.567; 
p<0.001) and enabling factors (r=0.522; p<0.001). There 
was no significant correlation between helping behaviour 
and knowledge about opioid addiction and the overdose 
epidemic.

A multivariable linear regression model was created to 
determine the ability of knowledge, attitude, behavioural 
skills, reinforcing factors and enabling factors to explain 
helping behaviour (table 4). The regression model was 
significant (F(6, 180)=26.191, p<0.001) and explained 44.8% 
of the variance in helping behaviour (R2=0.448). Attitude 
towards helping someone with opioid addiction (B=0.335; 
p<0.001), behavioural skills (B=0.208; p=0.003), rein-
forcing factors (B=0.190; p=0.015) and enabling factors 
(B=0.195; p=0.009) were all significantly associated with 
helping behaviour, where increases in all variables were 
associated with an increase in helping behaviour.

Table 4 Multiple regression models of helping behaviour onto predictor variables

b SE B P value LBCI UBCI

Knowledge −0.064 0.057 0.064 0.262 −0.176 0.048

Attitudes: toward opioids 0.017 0.032 0.034 0.599 −0.046 0.079

Attitude: toward helping 
someone with opioid 
addiction

0.330 0.058 0.335 <0.001* 0.215 0.444

Behavioural skills 0.096 0.032 0.208 0.003* 0.033 0.159

Reinforcing factors 0.111 0.045 0.190 0.015* 0.022 0.200

Enabling factors 0.079 0.030 0.195 0.009* 0.020 0.138

Model statistics: Adjusted R2=0.448, F(6, 180)=26.191, p<0.001

*p<0.05.
LBCI, lower bound of the 95% CI; SE, SE of the estimate; UBCI, upper bound of the 95% CI.

Table 3 Zero- order correlation matrix of study variables

Construct 1 2 3 4 5 6 7

1. Helping behaviour – 0.033 0.344** 0.527** 0.487** 0.567** 0.522**

2. Knowledge – 0.185* 0.064 0.263** 0.097 0.120

3. Attitude: opioid addiction – 0.276** 0.407** 0.350** 0.431**

4. Attitude: helping someone with opioid addiction – 0.242** 0.361** 0.273*

5. Behavioural skills – 0.548** 0.495**

6. Reinforcing factors – 0.631**

7. Enabling factors –

*p<0.05
**p<0.001
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DISCUSSION
The findings from the present study have important 
implications for understanding helping behaviour related 
to opioid addiction and the overdose epidemic. In our 
study, participants who had never used opioids had more 
positive attitudes about opioid use when compared with 
those who had previously used opioids, for prescription 
and non- prescription reasons. Additionally, people who 
knew someone who non- medically used opioids demon-
strated greater knowledge about opioid addiction, atti-
tudes about opioid addiction and greater behavioural 
skills to help someone with an opioid addiction. In the 
multivariable regression model, we were able to explain 
a large proportion of variance in helping behaviour 
(44.8%), where attitude towards helping someone with 
an opioid addiction, behavioural skills, reinforcing factors 
and enabling factors were all significantly associated with 
helping behaviour. In the multivariable model, predis-
posing (ie, attitude, skills), enabling and reinforcing 
factors were all significantly and positively associated with 
higher helping behaviour scores, supporting the utility of 
the PRECEDE–PROCEED framework for this analysis and 
addressing helping behaviour in future health promotion 
interventions and programmes.

In our sample, 65.3% of participants reported ever using 
an opioid, for both prescription and non- prescription 
reasons, and 62.4% reported knowing someone who 
non- medically used opioids. Although national rates of 
opioid dispensing have decreased in recent years, from 
81.3 prescriptions per 100 persons in 2012 to 43.3 per 
100 persons in 2020, some states still report higher than 
average rates of prescription opioid dispensing.7 For 
example, in Kentucky where the data for the present 
study were collected, the dispensing rate in 2020 was 68.2 
per 100 persons, mirroring the proportion of participants 
in the present study who reported ever using an opioid 
for both prescription and non- prescription reasons.7 
Additionally, over half of the sample reported person-
ally knowing someone who non- medically used opioids, 
highlighting the magnitude of the overdose epidemic in 
this region of the country. This demonstrates that there 
is a continued need for educational programming and 
health promotion strategies to combat the overdose 
epidemic in the USA, especially in areas such as Appala-
chia, which have been hit the hardest and continue to fall 
behind other regions of the country in reducing opioid 
non- medical use and dispensing rates.

There were very few differences between participants 
in this study who reported previous prescription or non- 
prescription use of opioid medications and those who did 
not, but there was a higher attitude towards opioid addic-
tion score among participants who reported no previous 
use when compared with those who had previously used 
opioid medication. Items in the attitude toward opioid 
addiction scale assessed factors such as ability to treat 
addiction, magnitude of the seriousness of the overdose 
epidemic, and ability to seek help and manage an addic-
tion. Higher scores on this scale were likely reported 

among those who had no previous opioid use because 
those participants may not be familiar with the addictive 
nature of opioid medications and the associated diffi-
culty in overcoming an addiction. It would be important 
for practitioners and researchers working to address 
changing attitudes among those who have previous opioid 
use to increase perceptions of help seeking, management 
and seriousness of an opioid non- medical use.

Additional differences were found between participants 
who knew someone who non- medically used opioids 
when compared with those who did not personally know 
someone suffering from opioid addiction. Specifically, 
participants who knew someone who non- medically used 
opioids had higher knowledge about opioid addiction 
and the overdose epidemic, more positive attitude about 
opioid addiction and greater behavioural skills to help 
someone with an opioid addiction (ie, effective commu-
nication, helping with an overdose, referring someone to 
a health professional). These differences were likely due 
to their personal experiences or skills they have acquired 
to potentially assist others with negative outcomes associ-
ated with opioid non- medical use, such as an accidental 
overdose. Additionally, people who did not currently 
know someone who non- medically used opioids may 
have been influenced by societal stigma associated with 
the overdose epidemic, impacting their knowledge and 
attitude about opioid addiction.29 40 41 Previous research 
has linked higher levels of stigma toward people who use 
prescription opioids to increased support for punitive 
policies, less support for public health and prevention 
measures, and a decreased motivation to interact with 
people who use opioids.29 31 41 Like the findings in our 
study, a recent study among US young adults also found 
that people with less personal experience with opioid use 
disorder were more likely to exhibit more negative atti-
tudes towards opioid use.40

These findings align with current strategies to curb 
the overdose epidemic in the USA, including the use of 
naloxone- based interventions to equip bystanders to inter-
vene and administer life- saving medical treatment during 
an overdose.27 28 A recent review of naloxone- based inter-
ventions showed that these interventions are most effec-
tive when framed in a harm reduction context supportive 
of people who use opioids, in communities where Good 
Samaritan laws are present, and when societal attitudes 
towards people who non- medically use opioids are posi-
tive.27 Additionally, aside from encouraging reductions in 
dispensing of opioid medications, current public health 
strategies rely on interpersonal relationships and familial 
influence to help combat the overdose epidemic.28 This 
finding is promising but also shows a need to educate 
people who do not currently know someone who non- 
medically uses opioids to respond effectively when inter-
acting with individuals with an opioid addiction or in 
response to an overdose. Future research should continue 
to explore attitude, knowledge and skills, to develop strat-
egies to increase these important predisposing factors to 
opioid helping behaviour for the general population.
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In the multivariable regression model, we found that 
predisposing factors, including attitude and behavioural 
skills to help someone with an opioid addiction, as well as 
reinforcing and enabling factors, were significantly asso-
ciated with increased helping behaviour in our sample. 
The combination of these variables also explained a high 
proportion of the variance in helping behaviour (44.8%), 
which is substantial for psychosocial and health behaviour 
research.42 This finding is important for two reasons. 
One, this finding supports the utility of the PRECEDE–
PROCEED framework for designing, implementing 
and evaluating intervention strategies to address opioid 
addiction in a population with high prevalence of opioid- 
related morbidity and mortality. Second, these findings 
provide insight into specific behavioural antecedents that 
can be incorporated into tailored educational interven-
tions that directly align with the needs of this population 
of interest.

Predisposing factors, specifically attitude and skills 
to help someone with an opioid addiction, were asso-
ciated with greater helping behaviour in this sample. 
These factors could be incorporated into educational 
programming to increase helping behaviour to address 
opioid addiction. In addition to addressing changes in 
knowledge and attitude through educational strategies, 
public health education professionals should include 
public training on how to effectively help someone with 
a drug overdose, such as using take- home naloxone.27 28 
These types of training have been shown to be an effec-
tive strategy to increase skills and helping behaviour in 
other populations, particularly when structured in a 
harm reduction context and when delivered in a peer- to- 
peer format.43 Peer- to- peer interventions are important 
strategies to address the overdose epidemic, as these 
programmes help to engage individuals in addressing 
the overdose epidemic and aid in rebuilding trust in the 
healthcare system.30 44 Public health professionals should 
consider implementing naloxone- based training, an 
important predisposing skill to address potential opioid- 
related overdoses, in communities substantially impacted 
by the overdose epidemic in order to equip all members 
of the community to intervene with bystander or peer- to- 
peer intervention.

Reinforcing factors, operationalised in this study as 
social support from a variety of sources, were also asso-
ciated with increased helping behaviour in our sample. 
Reinforcing factors may include improvements in 
peer, familial and healthcare provider support to help 
someone with an opioid addiction. Research has shown 
that familial as well as healthcare provider support can be 
a promising strategy to increase the likelihood of helping 
people with an opioid addiction.45 46 Research on familial 
support has shown that interventions should use strate-
gies to increase attitude and knowledge toward prescrip-
tion opioid non- medical use as well as provide resources 
and develop skills to help facilitate prevention.45 Find-
ings from a recent comprehensive literature review on 
the opioid crisis from the perspective of the healthcare 

system also supported the need for improved education 
of healthcare providers, including upstream educational 
programmes that prepare healthcare providers to better 
combat the opioid crisis.46 Public health professionals 
should work to increase these interpersonal relationships 
to better equip peers, family members and healthcare 
professionals to provide appropriate support to those 
impacted by opioid addiction.

Lastly, the presence of enabling factors in the individ-
ual’s environment, including community organisations, 
faith- based organisations, healthcare organisations and 
other resources, was associated with helping behaviour in 
this sample. This finding emphasises the need to not only 
address individual- level factors, such as knowledge and 
attitude, but also to improve the resources available in 
the communities where people live. Research on contex-
tual factors that may impact the success of community- 
based interventions to address opioid use disorders has 
shown that the health services environment, including 
the availability and access to substance use services, is an 
important determinant to successfully address the over-
dose epidemic.47 In addition to addressing important 
predisposing and reinforcing factors, public health 
professionals working in areas heavily impacted by 
the overdose epidemic should consider improving the 
community- level resources available to increase helping 
behaviour among community members.

This study’s focus on helping behaviours presents only 
one facet of opioid- related harm reduction. Illicit fentanyl 
is the most proximal causal factor for opioid- related over-
dose.8 21 The manufacturing and dissemination of illicit 
fentanyl, as well as other highly toxic and incredibly 
harmful synthetic drugs such as P2P methamphetamine, 
are highly profitable.48 As such, the presence of these 
drugs and their associated harms will not be eliminated 
without continued policy change related to how these 
drugs, those who use these drugs and their treatment are 
viewed in the USA (ie, legalisation, decriminalisation and 
medication- assisted treatment).49–53

Limitations
The current study is not without limitations. First, using 
intercept sampling procedures, data were obtained from 
a sample of mall patrons. Therefore, the participants 
in the present study may not be representative of the 
larger population in the surrounding tri- state Appala-
chian counties, limiting the generalisability of the study 
findings. Additionally, due to the intercept sampling 
strategy used in this study, there may be potential bias in 
the self- reporting of opioid use in a public setting with a 
researcher who has not built rapport with the participant. 
Further, findings from this study should be interpreted as 
relevant to the sample recruited for this study and not the 
public, which limits the generalisability of the findings 
to the larger population. The sample was also predomi-
nantly composed of men and young adults (18–30 years 
of age), further limiting the generalisability of the find-
ings to women and older age groups. Second, all data 
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were collected using self- report measures. This limitation 
may increase the likelihood of response bias, including 
social desirability, which may have impacted the find-
ings in the analysis. Specifically, social desirability may 
have prevented some participants from feeling comfort-
able answering the items related to their personal non- 
medical use of opioids. Third, the Cronbach’s alpha for 
the attitudes concerning opioid addiction subscale was 
low, raising concerns about the subscale’s internal consis-
tency reliability. As a result, caution should be used while 
interpreting the results pertaining to this variable. Last, 
because the study was cross- sectional, it was impossible 
to make any conclusions about causation or direction-
ality between the variables. Future studies should employ 
longitudinal study designs or implement interventions to 
overcome this limitation.

CONCLUSIONS
The findings from this study provide crucial information 
about the characteristics that predispose, enable and rein-
force helping behaviour among residents in Appalachia, 
an area that has been severely impacted by the USA over-
dose epidemic. Our findings highlight important factors, 
including attitude, skills, reinforcing and enabling factors, 
that can directly inform the development of intervention 
strategies to address helping behaviour related to opioid 
addition. Public health professionals working to address 
the overdose epidemic should consider all influences 
on helping behaviour, including individual- level predis-
posing factors, interpersonal reinforcing factors and 
community- level enabling factors to develop interven-
tion strategies and programmes that directly reflect the 
needs of their population of interest. A logical next step 
in this stream of research is the development and testing 
of intervention strategies to address the predisposing, 
enabling and reinforcing factors associated with helping 
behaviour for opioid non- medical use. Future research 
should aim to translate these findings to the development 
of public health programming. Since the findings from 
this study may only be generalisable to people residing in 
the tri- county Appalachian region of the USA where the 
data were obtained, more research is needed to explore 
characteristics related to helping behaviour in other 
groups of interest.

Author affiliations
1Department of Health Science, The University of Alabama, Tuscaloosa, Alabama, 
USA
2Department of Social and Behavioral Health, Department of Internal Medicine, 
University of Nevada Las Vegas, Las Vegas, Nevada, USA
3Substance Use and Mental Health Laboratory, Department of Health, Human 
Performance, and Recreation, University of Arkansas, Fayetteville, Arkansas, USA
4Department of Physical Medicine and Rehabilitation, University of Pittsburgh 
Medical Center, Pittsburgh, Pennsylvania, USA
5Center for Animal and Human Health in Appalachia, College of Veterinary Medicine, 
Lincoln Memorial University, Harrogate, Tennessee, USA
6Department of Physical Medicine and Rehabilitation, New York- Presbyterian 
Hospital, Columbia University Medical Center and Weill Cornell Medical Center, New 
York City, New York, USA

7Casualty Section, All India Institute of Ayurveda, New Delhi, India
8Department of Dermatology, School of Medicine, University of Mississippi Medical 
Center, Jackson, Mississippi, USA
9Department of Preventive Medicine, School of Medicine/John D. Bower School of 
Population Health, University of Mississippi Medical Center, Jackson, Mississippi, 
USA

Acknowledgements We would like to thank all the participants who participated 
in this research study.

Contributors VKN is the guarantor and accepts full responsibility for the finished 
work and conduct of the study and had access to the data and controlled the 
decision to publish. VKN and MS contributed to study conceptualisation and design. 
MS developed the instrument. PMS and RWK contributed to data collection. VKN 
and RED contributed to data analysis. AHW, MS, RED, PMS, RWK, DB and VKN are 
responsible for data interpretation. AHW, MS, RED, PMS, RWK, DB and VKN drafted 
the article or revised it critically for important intellectual content. AHW, MS, RED, 
PMS, RWK, DB and VKN gave final approval of the version of the article to be 
published. AHW, MS, RED, PMS, RWK, DB and VKN agreed to be accountable for all 
aspects of the work in ensuring that questions related to the accuracy or integrity 
of any part of the work are appropriately investigated and resolved. AHW, MS, 
RED, PMS, RWK, DB and VKN have read and agreed to the published version of the 
manuscript.

Funding This study was funded by the Intramural Grant Award, College of 
Veterinary Medicine- Lincoln Memorial University (VKN).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not required.

Ethics approval This study involved human participants. The study protocol was 
approved by the Ethics Committee at the Lincoln Memorial University (protocol 
#707, V.3). All included participants provided oral informed consent.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement No data are available.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Vinayak K Nahar http://orcid.org/0000-0002-9693-7687

REFERENCES
 1 Centers for Disease Control and Prevention. Drug overdose deaths. 

2021. Available: https://www.cdc.gov/drugoverdose/deaths/index. 
html

 2 U.S. Department of Health and. Opioid crisis statistics. 2021. 
Available: https://www.hhs.gov/opioids/about-the-epidemic/opioid- 
crisis-statistics/index.html

 3 Vowles KE, McEntee ML, Julnes PS, et al. Rates of opioid misuse, 
abuse, and addiction in chronic pain. Pain 2015;156:569–76. 

 4 Florence CS, Zhou C, Luo F, et al. The economic burden of 
prescription opioid overdose, abuse, and dependence in the United 
States, 2013. Med Care 2016;54:901–6. 

 5 Centers for Disease Control and Prevention. Overdose data to action. 
2019. Available: https://www.cdc.gov/drugoverdose/od2a/index.html

 6 U.S. Department of Health and. 5- point strategy to combat the 
opioid crisis. 2018. Available: https://www.hhs.gov/opioids/about- 
the-epidemic/hhs-response/index.html

 7 Centers for Disease Control and Prevention. U.S. state opioid 
dispensing rates. 2021. Available: https://www.cdc.gov/ 
drugoverdose/rxrate-maps/state2020.html

 8 Centers for Disease Control and Prevention. Opioid overdose. 2020. 
Available: https://www.cdc.gov/drugoverdose/index.html

 9 Segel JE, Shi Y, Moran JR, et al. Revenue losses to state and federal 
government from opioid- related employment reductions. Med Care 
2019;57:494–7. 

 on A
pril 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-066147 on 16 M

ay 2023. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-9693-7687
https://www.cdc.gov/drugoverdose/deaths/index.html
https://www.cdc.gov/drugoverdose/deaths/index.html
https://www.hhs.gov/opioids/about-the-epidemic/opioid-crisis-statistics/index.html
https://www.hhs.gov/opioids/about-the-epidemic/opioid-crisis-statistics/index.html
http://dx.doi.org/10.1097/01.j.pain.0000460357.01998.f1
http://dx.doi.org/10.1097/MLR.0000000000000625
https://www.cdc.gov/drugoverdose/od2a/index.html
https://www.hhs.gov/opioids/about-the-epidemic/hhs-response/index.html
https://www.hhs.gov/opioids/about-the-epidemic/hhs-response/index.html
https://www.cdc.gov/drugoverdose/rxrate-maps/state2020.html
https://www.cdc.gov/drugoverdose/rxrate-maps/state2020.html
https://www.cdc.gov/drugoverdose/index.html
http://dx.doi.org/10.1097/MLR.0000000000001107
http://bmjopen.bmj.com/


11Wilkerson AH, et al. BMJ Open 2023;13:e066147. doi:10.1136/bmjopen-2022-066147

Open access

 10 Guy GP, Zhang K, Bohm MK, et al. Vital signs: changes in opioid 
prescribing in the United States, 2006- 2015. MMWR Morb Mortal 
Wkly Rep 2017;66:697–704. 

 11 Centers for Disease Control and Prevention. Annual surveillance 
report of drug- related risks and outcomes. 2019. Available: https://
www.cdc.gov/drugoverdose/pdf/pubs/2019-cdc-drug-surveillance- 
report.pdf

 12 County Health Rankings & Roadmaps Program. Health rankings. 
2020. Available: https://www.countyhealthrankings.org/

 13 Wisniewski AM, Purdy CH, Blondell RD. The epidemiologic 
association between opioid prescribing, non- medical use, and 
emergency department visits. J Addict Dis 2008;27:1–11. 

 14 Dowell D, Haegerich TM, Chou R. Cdc guideline for prescribing 
opioids for chronic pain -- United States, 2016. JAMA 
2016;315:1624–45. 

 15 Fenton JJ, Agnoli AL, Xing G, et al. Trends and rapidity of dose 
tapering among patients prescribed long- term opioid therapy, 2008- 
2017. JAMA Netw Open 2019;2:e1916271. 

 16 Fenton JJ, Magnan E, Tseregounis IE, et al. Long- Term risk of 
overdose or mental health crisis after opioid dose tapering. JAMA 
Netw Open 2022;5:e2216726. 

 17 Vuolo M, Kelly BC. Effects of county- level opioid dispensing rates 
on individual- level patterns of prescription opioid and heroin 
consumption: evidence from national U.S. data. Am J Psychiatry 
2022;179:305–11. 

 18 Centers for Disease Control and Prevention. Drug overdose deaths in 
the U.S. top 100,000 annually. 2021. Available: https://www.cdc.gov/ 
nchs/pressroom/nchs_press_releases/2021/20211117.htm

 19 Centers for Disease Control and Prevention. Overdose deaths in 
2021 increased half as much as in 2020 – but are still up 15 %. 
2022. Available: https://www.cdc.gov/nchs/pressroom/nchs_press_ 
releases/2022/202205.htm

 20 British Columbia Coroners Service. Illicit drug toxicity deaths in bc 
January 1, 2012 – December 31, 2022. 2023. Available: https:// 
www2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and- 
divorce/deaths/coroners-service/statistical/illicit-drug.pdf

 21 Centers for Disease Control and Prevention. Trends and geographic 
patterns in drug and synthetic opioid overdose deaths — United 
States, 2013–2019. 2021. Available: https://www.cdc.gov/mmwr/ 
volumes/70/wr/mm7006a4.htm?s_cid=mm7006a4_w

 22 United States Drug Enforcement Administration. Dea laboratory 
testing reveals that 6 out of 10 fentanyl- laced fake prescription pills 
now contain a potentially lethal dose of fentanyl. 2022. Available: 
https://www.dea.gov/alert/dea-laboratory-testing-reveals-6-out-10- 
fentanyl-laced-fake-prescription-pills-now-contain

 23 Department of Health and. Hhs guide for clinicians on the appropriate 
dosage reduction or discontinuation of long- term opioid analgesics. 
2019. Available: https://www.hhs.gov/opioids/sites/default/files/2019- 
10/8-Page%20version__HHS%20Guidance%20for%20Dosage% 
20Reduction%20or%20Discontinuation%20of%20Opioids.pdf

 24 Mark TL, Parish W. Opioid medication discontinuation and risk of 
adverse opioid- related health care events. J Subst Abuse Treat 
2019;103:58–63. 

 25 Binswanger IA, Glanz JM, Faul M, et al. The association between 
opioid discontinuation and heroin use: a nested case- control study. 
Drug Alcohol Depend 2020;217:108248. 

 26 Muhuri P, Gfroerer J, Davies M. Associations of nonmedical pain 
reliever use and initiation of heroin use in the United States. 2013. 
Available: https://www.samhsa.gov/data/sites/default/files/DR006/ 
DR006/nonmedical-pain-reliever-use-2013.htm

 27 Miller NM, Waterhouse- Bradley B, Campbell C, et al. How do 
naloxone- based interventions work to reduce overdose deaths: a 
realist review. Harm Reduct J 2022;19:18. 

 28 Hanson BL, Porter RR, Zöld AL, et al. Preventing opioid overdose 
with peer- administered naloxone: findings from a rural state. Harm 
Reduct J 2020;17:4. 

 29 Perry BL, Pescosolido BA, Krendl AC. The unique nature of public 
stigma toward non- medical prescription opioid use and dependence: 
a national study. Addiction 2020;115:2317–26. 

 30 Georgie J M, Sean H, Deborah M C, et al. Peer- led interventions 
to prevent tobacco, alcohol and/or drug use among young people 
aged 11- 21 years: a systematic review and meta- analysis. Addiction 
2016;111:391–407. 

 31 Mehta A, Xavier JC, Palis H, et al. Change in police attendance 
at overdose events following implementation of a police non- 
notification policy in British Columbia. Advances in Public Health 
2022;2022:1–5. 

 32 Taylor BG, Lamuda PA, Flanagan E, et al. Social stigma toward 
persons with opioid use disorder: results from a nationally 
representative survey of U.S. adults. Subst Use Misuse 
2021;56:1752–64. 

 33 Buxton JA, Kievit B, Xavier J, et al. Intention to seek emergency 
medical services during community overdose events in British 
Columbia, Canada: a cross- sectional survey. 2022.

 34 Porter CM. Revisiting precede–proceed: a leading model for 
ecological and ethical health promotion. Health Education Journal 
2016;75:753–64. 

 35 Gielen AC, McDonald EM, Gary TL, et al. Using the PRECEDE- 
PROCEED model to apply health behavior theories. Health 
Behavior and Health Education: Theory, Research, and Practice 
2008;4:407–29.

 36 Green LW, Kreuter MW. Health program planning: An educational and 
ecological approach. McGraw- Hill Companies, 2005.

 37 Sharma M. Theoretical foundations of health education and health 
promotion. Jones & Bartlett Publishers, 2017.

 38 Flint CG, Mascher C, Oldroyd Z, et al. Public intercept interviews and 
surveys for gathering place- based perceptions: observations from 
community water research in Utah. J Rural Soc Sci 2016;31:5.

 39 Nunnally JC, Bernstein IH. Psychometric theory3rd ed. New York, 
NY: McGraw- Hill, 1994.

 40 Adams ZW, Taylor BG, Flanagan E, et al. Opioid use disorder stigma, 
discrimination, and policy attitudes in a national sample of U.S. 
young adults. Journal of Adolescent Health 2021;69:321–8. 

 41 Kennedy- Hendricks A, Barry CL, Gollust SE, et al. Social stigma 
toward persons with prescription opioid use disorder: associations 
with public support for punitive and public health- oriented policies. 
Psychiatr Serv 2017;68:462–9. 

 42 Sharma M, Petosa R. L. Measurement and evaluation for health 
educators. Jones & Bartlett Learning, 2014.

 43 Strang J, Manning V, Mayet S, et al. Overdose training and take- 
home naloxone for opiate users: prospective cohort study of impact 
on knowledge and attitudes and subsequent management of 
overdoses. Addiction 2008;103:1648–57. 

 44 Mamdani Z, Feldman- Kiss D, McKenzie S, et al. Core competencies 
of peer workers who use pulse oximeters to supplement 
their overdose response in British Columbia. PLoS One 
2022;17:e0273744. 

 45 Robertson MN, Downey LH, Seitz HH, et al. Rural adults’ perceived 
role of family members in prescription opioid misuse prevention: 
implications for family- based approaches. J Rural Health 
2022;38:100–11. 

 46 Stoicea N, Costa A, Periel L, et al. Current perspectives on the opioid 
crisis in the US healthcare system: a comprehensive literature review. 
Medicine (Baltimore) 2019;98:e15425. 

 47 Drainoni M- L, Knudsen HK, Adams K, et al. Community coalition 
and key stakeholder perceptions of the community opioid epidemic 
before an intensive community- level intervention. J Subst Abuse 
Treat 2022;138:108731. 

 48 Toske SG, Brown JL, Miller EE, et al. Recent methamphetamine 
profiling trends: tracking the nitrostyrene method used for P2P 
production. Forensic Chemistry 2019;13:100140. 

 49 Larney S, Hall W. A major expansion of opioid agonist treatment is 
needed to reduce overdose deaths in the USA. The Lancet Public 
Health 2019;4:e77–8. 

 50 Rogeberg O, Bergsvik D, Clausen T. Opioid overdose deaths and 
the expansion of opioid agonist treatment: a population- based 
prospective cohort study. Addiction 2022;117:1363–71. 

 51 Oviedo- Joekes E, Palis H, Guh D, et al. Treatment with injectable 
hydromorphone: comparing retention in double blind and open label 
treatment periods. J Subst Abuse Treat 2019;101:50–4. 

 52 Unlu A, Tammi T, Hakkarainen P. Drug decriminalization policy: 
literature review: models, implementation and outcomes. 2020.

 53 Greenwald G. Drug decriminalization in portugal: lessons for creating 
fair and successful drug policies. SSRN Journal 2009. 

 on A
pril 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-066147 on 16 M

ay 2023. D
ow

nloaded from
 

http://dx.doi.org/10.15585/mmwr.mm6626a4
http://dx.doi.org/10.15585/mmwr.mm6626a4
https://www.cdc.gov/drugoverdose/pdf/pubs/2019-cdc-drug-surveillance-report.pdf
https://www.cdc.gov/drugoverdose/pdf/pubs/2019-cdc-drug-surveillance-report.pdf
https://www.cdc.gov/drugoverdose/pdf/pubs/2019-cdc-drug-surveillance-report.pdf
https://www.countyhealthrankings.org/
http://dx.doi.org/10.1300/J069v27n01_01
http://dx.doi.org/10.1001/jama.2016.1464
http://dx.doi.org/10.1001/jamanetworkopen.2019.16271
http://dx.doi.org/10.1001/jamanetworkopen.2022.16726
http://dx.doi.org/10.1001/jamanetworkopen.2022.16726
http://dx.doi.org/10.1176/appi.ajp.2021.21060602
https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2021/20211117.htm
https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2021/20211117.htm
https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2022/202205.htm
https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2022/202205.htm
https://www2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-divorce/deaths/coroners-service/statistical/illicit-drug.pdf
https://www2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-divorce/deaths/coroners-service/statistical/illicit-drug.pdf
https://www2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-divorce/deaths/coroners-service/statistical/illicit-drug.pdf
https://www.cdc.gov/mmwr/volumes/70/wr/mm7006a4.htm?s_cid=mm7006a4_w
https://www.cdc.gov/mmwr/volumes/70/wr/mm7006a4.htm?s_cid=mm7006a4_w
https://www.dea.gov/alert/dea-laboratory-testing-reveals-6-out-10-fentanyl-laced-fake-prescription-pills-now-contain
https://www.dea.gov/alert/dea-laboratory-testing-reveals-6-out-10-fentanyl-laced-fake-prescription-pills-now-contain
https://www.hhs.gov/opioids/sites/default/files/2019-10/8-Page%20version__HHS%20Guidance%20for%20Dosage%20Reduction%20or%20Discontinuation%20of%20Opioids.pdf
https://www.hhs.gov/opioids/sites/default/files/2019-10/8-Page%20version__HHS%20Guidance%20for%20Dosage%20Reduction%20or%20Discontinuation%20of%20Opioids.pdf
https://www.hhs.gov/opioids/sites/default/files/2019-10/8-Page%20version__HHS%20Guidance%20for%20Dosage%20Reduction%20or%20Discontinuation%20of%20Opioids.pdf
http://dx.doi.org/10.1016/j.jsat.2019.05.001
http://dx.doi.org/10.1016/j.drugalcdep.2020.108248
https://www.samhsa.gov/data/sites/default/files/DR006/DR006/nonmedical-pain-reliever-use-2013.htm
https://www.samhsa.gov/data/sites/default/files/DR006/DR006/nonmedical-pain-reliever-use-2013.htm
http://dx.doi.org/10.1186/s12954-022-00599-4
http://dx.doi.org/10.1186/s12954-019-0352-0
http://dx.doi.org/10.1186/s12954-019-0352-0
http://dx.doi.org/10.1111/add.15069
http://dx.doi.org/10.1111/add.13224
http://dx.doi.org/10.1155/2022/8778430
http://dx.doi.org/10.1080/10826084.2021.1949611
http://dx.doi.org/10.1177/0017896915619645
http://dx.doi.org/10.1016/j.jadohealth.2020.12.142
http://dx.doi.org/10.1176/appi.ps.201600056
http://dx.doi.org/10.1111/j.1360-0443.2008.02314.x
http://dx.doi.org/10.1371/journal.pone.0273744
http://dx.doi.org/10.1111/jrh.12565
http://dx.doi.org/10.1097/MD.0000000000015425
http://dx.doi.org/10.1016/j.jsat.2022.108731
http://dx.doi.org/10.1016/j.jsat.2022.108731
http://dx.doi.org/10.1016/j.forc.2018.12.003
http://dx.doi.org/10.1016/S2468-2667(19)30001-5
http://dx.doi.org/10.1016/S2468-2667(19)30001-5
http://dx.doi.org/10.1111/add.15739
http://dx.doi.org/10.1016/j.jsat.2019.03.012
http://dx.doi.org/10.2139/ssrn.1543991
http://bmjopen.bmj.com/

	Predisposing, enabling and reinforcing factors associated with opioid addiction helping behaviour in tri-state Appalachian counties: application of the PRECEDE–PROCEED model–cross-sectional analysis
	Abstract
	Introduction
	Methods
	Theoretical framework
	Participant recruitment
	Patient and public involvement
	Measures
	Sociodemographic factors and opioid use behaviour
	Predisposing factors
	Knowledge
	Attitude
	Behavioural skills

	Reinforcing factors
	Enabling factors
	Helping behaviour
	Data analysis

	Results
	Discussion
	Limitations

	Conclusions
	References


