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Abstract

Objective. To develop a validated instrument that measures knowledge about prescription opioid overdose.
Methods. Within an integrated health care system, we adapted, piloted, and tested the reliability and predictive valid-
ity of a modified Opioid Overdose Knowledge Scale (OOKS) instrument specific to prescription opioids (Rx-OOKS)
with a patient population prescribed long-term opioid therapy and potentially at risk of opioid overdose. We used an
interdisciplinary team approach and patient interviews to adapt the instrument. We then piloted the survey on a pa-
tient sample and assessed it using Cronbach’s alpha and logistic regression. Results. Rx-OOKS (N =56) resulted in a
three-construct, 25-item instrument. Internal consistency was acceptable for the following constructs: “signs of an
overdose” (10 items) at « = 0.851, “action to take with opioid overdose” (seven items) at « = 0.692, and “naloxone
use knowledge” (eight items) at o = 0.729. One construct, “risks of an overdose” (three items), had an « of 0.365 and
was subsequently eliminated from analysis due to poor performance. We conducted logistic regression to deter-
mine if any of the constructs was strongly associated with future naloxone receipt. Higher scores on “actions to take
in an overdose” had nine times the odds of receiving naloxone (odds ratio [OR] =9.00, 95% confidence interval [CI]
= 1.42-57.12); higher “naloxone use knowledge” scores were 15.8 times more likely to receive naloxone than those
with lower scores (OR=15.83, 95% CI = 1.68-149.17). Conclusions. The Rx-OOKS survey instrument can reliably
measure knowledge about prescription opioid overdose recognition and naloxone use. Further, knowledge
about actions to take during an opioid overdose and naloxone use were associated with future receipt of
naloxone.
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Introduction

Opioids are the leading substance involved in drug over-
doses and drug fatalities in the United States [1, 2] and
globally [3], creating a critical need for effective strate-
gies to prevent opioid overdoses. Naloxone is an effective
opioid antidote that prevents death from opioid overdose
[4-6]. It was first used in hospital settings [7] and by
paramedics [8] to reverse opioid-induced respiratory de-
pression [9]. More recently, it has been used by nonmedi-
cal first responders [10]. Naloxone has also been
distributed through community-based programs with
people who use heroin and illicit opioids [11, 12]. Such
programs—which include education—have been shown
to be effective at preventing overdose fatalities [13-17].

Although prescription opioids contribute significantly
to opioid overdose rates [18-20], programs to effectively
distribute naloxone to patients with chronic pain to whom
opioids have been prescribed are lacking [21]. Barriers to
prescribing naloxone in primary care settings include a
lack of knowledge among patients, practitioners, and
pharmacists [21-23] about the availability of naloxone,
negative attitudes of providers and pharmacists toward
naloxone distribution [22, 24-27], and patients’ percep-
tions of being at low risk of an overdose [24, 28].
Intervention studies designed to overcome these barriers
should be evaluated using validated survey instruments.
However, available tools that measure opioid overdose
and naloxone knowledge have been designed largely to as-
sess illicit opioid overdose risk factors [29-32]. One such
instrument is a 45-items survey, Opioid Overdose
Knowledge Scale (OOKS), which evaluates caregiver and
family naloxone knowledge acquisition after a short train-
ing about take-home naloxone [30]. More recently, a
three-factor, 12-item knowledge screening tool, Brief
Opioid Overdose Knowledge (BOOK) [33], was devel-
oped. However, the brief screener’s focus was general opi-
oid overdose knowledge across both illicit and
prescription opioid populations and did not include ques-
tions to specifically measure naloxone knowledge.

The purpose of this study was to adapt, pilot, and test
the reliability and predictive validity of a modified Opioid
Overdose Knowledge Scale instrument specific to prescrip-
tion opioids (Rx-OOKS) with a patient population pre-
scribed long-term opioid therapy (LTOT) and potentially
at risk of opioid overdose. Additionally, for descriptive pur-
poses, we used longitudinal data from Rx-OOKS to show
the ability to measure change in knowledge over time.

Methods

Survey Adaptation and Assessment
The Rx-OOKS survey instrument was adapted and
assessed in two phases. In phase 1, the research team and

expert stakeholders adapted the OOKS instrument through
qualitative assessment, providing face and content validity.
In phase 2, we quantitatively validated the adapted survey
instrument by administering it at two time points to a sam-
ple population prescribed LTOT to describe the sample
and to measure change over time, as well as to assess its in-
ternal consistency and predictive validity.

Setting

The study was conducted from November 2016 through
December 2017 at Kaiser Permanente Colorado (KPCO),
an integrated health care delivery system with more than
540,000 members in the metropolitan Denver area.
KPCO uses an electronic health record (EHR) that cap-
tures demographic, medical encounter, and prescription
data on all members. All study activities were reviewed
and approved by the Kaiser Permanente Colorado
Institutional Review Board.

Phase 1: Modification of the OOKS Survey
Instrument

Assessing Face Validity

The OOKS survey instrument was modified for patients
receiving LTOT by using our team’s knowledge from
previous qualitative interviews with patients who have
experienced an opioid overdose [24, 34] and feedback
obtained from patients. Our interdisciplinary research
team included an addiction physician, epidemiologists,
qualitative expert, communication manager, behavio-
rists, and two of the original OOKS authors (Anna V.
Williams, PhD, and John Strang, MD, of King’s College
London).

After the research team’s input on the survey modifi-
cations, we conducted 11 interviews with patients receiv-
ing LTOT at KPCO from November through December
2016. Within these 11 interviews, we asked patients
about the language used on the instrument (i.e., any of-
fensive language used, understandability of questions)
and the survey items (i.e., any concepts not asked that
should be, adequate responses to items). The objective of
the interviews was to test the wording and understanding
of the instrument before field-testing on a large sample.
Interviews were face-to-face and conducted by a research
staff member with extensive experience in interviewing
techniques and qualitative methods. Patients were con-
sented into the interview study and received a $25 local
retail gift card for their participation.

Phase 2: Implementation of the Modified Survey
Tool

The 25-item Rx-OOKS survey was pilot-tested in a sam-
ple of patients prescribed LTOT from January through
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December 2017. The study sample consisted of a patient
population aged 18 years and older who were enrolled in
KPCO at the time of recruitment and had a health plan
that included coverage for naloxone. LTOT was defined
as three or more 30-day short- or long-acting opioid pre-
scriptions in the prior 90 days. Tramadol was excluded
as an eligible opioid prescription. Other exclusions in-
cluded the following: non-English-speaking, enrolled in
hospice, or with a do-not-resuscitate order.

We invited cohort members on LTOT from one clinic
within our health system (N =206) to participate in the
survey study. The clinic was selected as the study team
had prior experience working with them on system-wide
prescription opioid initiatives. The paper-based survey
was first mailed to participants via postal mail. We fol-
lowed up with e-mails that contained the same informa-
tion as the postal mailing plus a personalized Web link to
complete their individual survey online. During the base-
line recruitment period, up to two mailings and three e-
mails were distributed to participants, reminding them to
complete their survey. If participants completed the sur-
vey or requested to opt out of the study, no further re-
cruitment contacts were made. For completion of each
survey, participants were compensated with a $20 gift
card. Four months after completing the baseline survey,
participants were sent a follow-up Rx-OOKS survey.
They received up to two mailings and three e-mails as
reminders to complete their follow-up survey. We
stopped contact at eight months after the baseline survey.
Rx-OOKS survey items, demographic information, and
other validated measures were collected by online survey
methods using Research Electronic Data Capture soft-
ware (REDCap, Vanderbilt University, Nashville, TN,
USA).

Outcomes

Outcome measures were Rx-OOKS survey total score,
survey construct scores, and receipt of naloxone within
KPCO. These outcomes were used to describe the popu-
lation both at baseline and over time and to test the reli-
ability and predictive validity of the instrument. Rx-
OOKS survey item responses are categorical and con-
verted to dichotomous responses of correct or incorrect.
Responses of “don’t know” are scored as incorrect.
These bivariate responses were summed for each of the
four constructs, and a total score was created across the
constructs. The higher the score on a construct, the
greater the knowledge about risk of opioid overdose, opi-
oid overdose signs, actions to take during an opioid over-
dose, or naloxone use. Pharmacy records were used to
measure receipt of naloxone across the follow-up, which
was 12 months from the baseline survey.

Analytic Plan
Descriptive variables were reported for baseline and
follow-up survey time points. Rx-OOKS survey results

were assessed using paired ¢ tests for scale data and the
chi-square test for categorical data and used the Fisher
exact test when cell size was <5. We evaluated whether
missing data were completely at random using Little’s
Missing Completely at Random (MCAR) test [35]. The
expectation-maximization algorithm was used to impute
missing values. Demographic attributes were compared
for those who responded to the survey and nonrespond-
ents. Cronbach’s alpha [36] was used to assess the inter-
nal consistency of the Rx-OOKS survey constructs:
“risks of an overdose,” “signs of an overdose,” “actions
to take in an overdose,” and “naloxone use knowledge.”
The Rx-OOKS instrument demonstrated good internal
consistency and score reliability for three of the four con-
structs and for the overall survey. One construct, “risk of
an overdose,” was removed from the survey after a poor
Cronbach alpha performance below 0.60. Two con-
structs, “signs of an overdose” and “naloxone use knowl-
edge,” were above o = 0.70, which is considered
acceptable [37]. One construct, “actions to take with opi-
oid overdose,” had an o of 0.692. We also used the
Pearson correlational coefficient statistic [38] to deter-
mine the relationship between the constructs that were
analyzed. Finally, logistic regression was used to assess
the predictive validity of Rx-OOKS constructs (depen-
dent variable) in receipt of naloxone (outcome).

The logistic regression models were run separately for
each construct, given the sparse data. Odds ratios and
95% confidence intervals were estimated. The median of
each survey construct and total score were used to clas-
sify high and low scores, while receipt of naloxone was
classified as yes/no. Analyses were conducted using IBM
SPSS, version 22.0 (IBM, Armonk, NY, USA), and SAS,
version 9.4 (SAS Institute, Inc., Cary, NC, USA). We also
conducted a descriptive assessment of those who received
naloxone up to 12 months after completing the baseline
survey and those who did not receive naloxone.

Survey Development Results

Phase 1: Survey Modification Results

Team Input

Our interdisciplinary study team modified survey items
to better reflect prescription opioids rather than heroin
use and prioritized survey items for inclusion. We also
changed the wording of the survey items from United
Kingdom to American English for understandability of
the survey items in the United States.

Qualitative Interviews

In this sample of 11, participants had an average age of
50years with a range of 28 to 63 years, 64% were fe-
male, and they were prescribed LTOT for an average of
15 years, range three to 36years.
Participants suggested changes to wording, requested ad-
ditional clarification to the meaning of the questions, and

with a from
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expanded response options. For example, during an in-
terview, one participant asked if they could administer
naloxone to themselves, leading to a novel question: “Is
it possible to administer naloxone (Narcan) to yourself in
the event of an opioid overdose emergency?” Other novel
survey items reflected knowledge we hoped to influence
through our interventions. For example, “I can get nalox-
one directly from a pharmacy without a prescription
from my doctor” assesses specific processes and policies
within a health care system. We also learned from partic-
ipants that we should include both the generic and brand
name for the medication—naloxone and Narcan, because
of the interchangeable meaning in the United States.
Overall, participants helped us use patient-centered
wording, include items about misconceptions about nal-
oxone (e.g., impossibility of self-administration), and in-
clude items about the risks and signs of a prescription
opioid overdose. Participants also suggested a “true,
false, don’t know” option to the survey questions that
originally had a checklist. This provided participants
with an option to select “don’t know” rather than leave
the item blank. We incorporated these suggestions into
existing or new survey items to create a preliminary Rx-
OOKS instrument (Supplementary Data).

Modification of Survey Items and Instrument

After incorporating suggestions from patient input into
the Rx-OOKS survey instrument, the following sequen-
tial steps were taken to modify the instrument. First, we
removed the original OOKS construct “risk of an over-
dose,” as these nine questions were about heroin over-
dose knowledge. We then developed three novel “risk”
questions, specific to risk of prescription opioid use.
Overall, there were 10 novel questions (including the
three novel risk questions) explicit to the current nalox-
one dispensing environment, which were grouped into
one of the four survey constructs: “risk of an overdose,”
“naloxone use knowledge,” “actions to take during an
overdose,” and “signs of an overdose.” Lastly, we re-
moved 12 items from the constructs “naloxone use
knowledge” and “actions to take during opioid over-
dose.” These original OOKS items were excluded be-
cause they were not specific enough to prescription
opioids, were only relevant to people who used heroin,
were specific to injectable naloxone only, or did not ad-
dress risk factors explicit to people at risk for a prescrip-
tion opioid overdose. These 12 items were assessed by
the study team as to whether the items contributed mean-
ingful measurement before removal. The modifications
resulted in 28 Rx-OOKS survey items within four con-
structs (Supplementary Data). These modifications short-
ened the length of the finalized survey instrument
(Supplementary Data).

Table 1. Characteristics of survey respondents (N =56)

Characteristics Baseline Survey

Participant age, M (SD), y 65.5 (10.3)
Participant gender, No. (%)

Female 36 (64.3)
Race, No. (%)

White 47 (83.9)

Other race 9(16.1)
Ethnicity, No. (%)

Hispanic 3(5.4)

Non-Hispanic 52(92.9)

Don’t know 1(1.8)
Annual household income, No. (%)

$0-$49,000 22 (39.3)

$50,000-$75,000+ 33 (58.9)

Missing 1(1.8)
Education, No. (%)

Some high school/high school graduate 4(7.2)

Some college/technical school 17 (30.4)

College graduate 19 (33.9)

Graduate school 16 (28.6)
Employment, No. (%)

Currently employed 16 (28.6)

Currently not employed 36 (64.3)

Looking for work 2(3.6)

Employed but not currently working 2 (3.6)
Living arrangements, No. (%)

Own home or apartment 51(91.1)

Someone else’s home or apartment 4(71

Rooming/boarding house 1
Substance use disorder treatment, No. (%)

No, never 46 (82.1)

Yes, but not in past 4 mo 9 (16.1)

Yes, in past 4 mo 1(1.8)

Prescribed methadone or buprenorphine for opioid use disorder, No.
(%)

No, never 53 (94.6)
Yes, but not in past 4 mo 3(5.4
Yes, in past 4 mo 0(0.0)

Phase 2: Pilot Survey Results

Survey Cohort

Two hundred six individuals were screened for eligibility
criteria and invited to participate in the pilot survey
study. Fifty-six (27%) completed the baseline assessment.
The mean age of participants (SD) was 65 (10.3) years,
and participants were mostly white, 63% female, and
highly educated. Approximately 15% had engaged in
substance use disorder treatment in the past, and ~7%
had been prescribed pharmaceutical treatment for an opi-
oid use disorder at some point in the past. Most partici-
pants were not employed, likely due to age eligibility to
retire from employment (Table 1). Fifty-three (95%)
completed surveys at both baseline and follow-up
(Figure 1). Of the three who did not complete the follow-
up survey, the reasons included death and loss to follow
up. The average number of days from baseline to survey
follow-up (range) was 152 (118-229) days. We com-
pared those who participated in the survey study with
those who did not. There were no statically significant
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N=206

Participants on long-term opioid therapy invited to participate from January 2017
through December 2017

150 did not complete baseline
assessment
e 95 non-response

e 55 opt-outs
— 23 email opt outs
— 32 telephone opt outs

56 completed Baseline survey

3 did not complete follow up

survey due to death and loss to

53 completed follow-up survey

follow up

Figure 1. Participant recruitment flow diagram for Rx-OOKS pilot surveys in phase 2 of validation.

differences in age, ethnicity, race, clinical diagnoses
(mental conditions, tobacco use, drug use), median
household income, insurance type, or receipt of naloxone
between those who participated vs those who did not
participate in the survey study.

Survey Administration Results

An analysis of missingness of the data was conducted.
For both baseline and follow-up Rx-OOKS data, there
were <2% missing data on any one survey item. The
Little’s MCAR test [35] was not statistically significant
(x*(24, N=56) = 226.89, P = 0.618), indicating that
data were missing completely at random.

Secondary Analysis—Change in Rx-OOKS Construct
Scores over Time

We also conducted a secondary analysis to look at con-
struct scores over time (the mean time between the base-
line and follow-up surveys was 152 days). The total Rx-
OOKS survey scores increased significantly from baseline
(Mean (M) = 10.86, follow-up M=12.04, P < 0.01).
For two constructs, “actions to take in an overdose” and
“naloxone use knowledge,” there were significant
changes between baseline and the follow-up survey,
while “signs of an overdose” was not significant.
“Actions to take in an overdose” scores at baseline
(M=5.09) significantly increased at follow-up
(M=5.55, P < 0.01). For “naloxone use knowledge,”
baseline scores (M =1.05) differed from follow-up
(M=1.74, P < 0.01). “Signs of an overdose” was not
significant between baseline (M =4.71) and follow-up
(M =4.75) (Table 2). Comparing other survey items and
measures, over time, the cohort statistically increased
their perceptions of risk of overdose and increased famil-
iarity with naloxone.

Internal Reliability Testing of OOKS

The following constructs were tested using Cronbach’s
alpha: “risk of an overdose” (three items) was o0 = 0.365;
“signs of an overdose” (10 items) was o = 0.851; “action
to take with opioid overdose” (seven survey items) was o
= 0.692; and “naloxone use knowledge” (eight survey
items) was o = 0.729. One survey item (“There is no
need to call for an ambulance if I know how to manage
an overdose”) was moved from the survey construct
“naloxone use knowledge” to “actions to take with opi-
oid overdose,” as it fit better statistically and conceptu-
ally with the latter construct. Since the construct “risk of
an overdose” performed poorly, these 3 items were re-
moved from the Rx-OOKs and subsequently removed
from further analyses. Overall, the survey instrument (all
25 survey items) had an alpha of 0.877, which is consid-
ered very good [36]. Correlational relationships among
the constructs were » < 0.60, P < 0.01 (Supplementary
Data), indicating that the OOKS constructs are at least
moderately correlated and have some expected relation-
ship with one another.

Predictive Validity of Survey Constructs

We conducted logistic regression to determine if any of
the constructs were strongly associated with future nal-
oxone receipt. The median value is reported for each con-
struct as follows: for the construct “signs of an opioid
overdose,” the median split was 5; for “actions to take in
an opioid overdose,” the median split was 6; for
“naloxone use knowledge,” the median split was 1; and
overall score had a median split of 11. Six individuals
from the cohort had receipt of naloxone after baseline
for one year. Additional descriptive assessment of those
who received naloxone and those who did not was con-
ducted (Supplementary Data), showing higher overall
means of each construct in those who received naloxone.
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Table 2. Baseline and follow-up Prescription Opioid Overdose Knowledge (Rx-OOKS) survey items

Survey item

Baseline (N =56) Follow-up (N=153)

Signs of prescription opioid overdose construct, M (SD)
Actions to take in a prescription opioid overdose construct, M (SD)**
Naloxone use knowledge construct, M (SD)**
Rx-OOKS total score construct, M (SD)**
Given naloxone information by health provider,** No. (%)
Yes
No
Don’t know
Reasons for not obtaining naloxone, No. (%)’
Not familiar with naloxone* *
Not offered
Cost
Not at risk of overdose**
Hard to obtain*
Will not be used
Complicated to use
No one around takes pain medication™
No one around to administer naloxone
Afraid of naloxone
Worried about naloxone side effects
Worried doctor will lower pain medications if filling naloxone
Opioid medication is taken as prescribed*
Do not want to ask pharmacist for naloxone
Do not want to ask doctor for naloxone
What level of risk for opioid pain medication overdose?,* No. (%)
No risk
Low risk
Moderate risk
High risk

4.71(2.13) 4.75 (1.65)
5.09 (1.64) 5.55(1.22)
1.05 (1.35) 1.74 (1.61)

10.86 (4.27) 12.04 (3.63)

1(1.8) 4(7.5)
54 (96.4) 48 (90.6)
1(1.8) 1(1.9)
17 (30.4) 11 (20.8)
42 (75.0) 38(71.7)
3(5.4) 2(3.8)
21(37.5) 18 (34.0)
2(3.6) 1(1.9)
3(5.4) 4(7.5)
1(1.8) 0(0.0)
6(10.7) 4(7.5)
4(7.1) 3(5.7)
1(1.8) 0(0.0)
1(1.8) 1(1.9)
3(5.4) 3(5.7)
41(73.2) 36 (67.9)
2(3.6) 4(7.5)
3(5.4) 3(5.7)
32(57.1) 32 (60.4)
22(39.3) 20 (37.7)
1(1.8) 1(1.9)
1(1.8) 0(0.0)

M = mean; SD = standard deviation; No. = number *P < 0.05; **P < 0.01.
TNot mutually exclusive.

When compared with those with lower scores, indi-
viduals with higher scores on the construct “actions to
take in an overdose” had nine times the odds of receiving
naloxone (odds ratio [OR]=9.00, 95% confidence inter-
val [CI] = 1.42-57.12). Those with high scores on the
construct “naloxone use knowledge” were 15.8 times
more likely to receive naloxone than those with lower
scores (OR=15.83, 95% CI = 1.68-149.17). For the
construct “signs of an overdose,” those who had higher
scores were nonsignificantly less likely to receive nalox-
one. The odds ratio of the total score was 6.75 (95% CI
= 0.69-58.50) and was not statistically significant
(Table 3).

Discussion

In this cohort study, we describe the process of modifying
an existing, validated questionnaire intended to measure
opioid knowledge about heroin use and overdose for lon-
gitudinal use in populations on long-term prescription
opioid therapy. The items on the survey instrument were
refined to reflect knowledge about prescription opioids
(instead of illicit opioids), and novel items were added,
while items irrelevant to prescription opioids were re-
moved from the instrument. The number of items was
significantly reduced from the original OOKS survey

instrument, thus reducing administration and patient
burden, yet retaining equivalent or improved psychomet-
ric performance. We observed good internal consistency
for each of the three scales on the survey instrument and
overall. Correlational analysis demonstrated that there
were moderate relationships between the constructs
“signs of an overdose” and “naloxone use knowledge”
and between “actions to take in an opioid overdose” and
“naloxone use knowledge.” This makes sense, as knowl-
edge about naloxone is related conceptually with over-
dose signs and actions yet demonstrates theoretically
different constructs. The relationship between “signs of
opioid overdose” and “actions to take in an opioid over-
dose” had a higher correlation, which would be
expected, as identifying signs of an overdose should lead
to taking action. Two of the scales, “naloxone use
knowledge” and “actions to take in an opioid overdose,”
had strong predictive validity of receipt of naloxone.

The scale “risk of an overdose,” which did not ap-
proach acceptable internal consistency, had three novel
questions. This construct is important for measuring per-
ceived risk of opioid overdose over time, with and with-
out intervention. Future psychometric evaluation would
benefit from expanding the number of risk questions and
potentially adapting the original OOKS risk scale to in-
corporate content pertinent to prescription opioids.
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Table 3. Logistic regression of survey constructs associated
with naloxone receipt

Construct OR 95% CI P Value
Signs of opioid overdose™
High score 0.54 0.09-3.23 0.501
Low score 1.00 - -
Actions to take in an opioid overdose®
High score 9.00 1.42-57.12 0.020
Low score 1.00 - -
Naloxone use knowledge*
High score 15.83 1.68-149.17 0.016
Low score 1.00 - -
Total score’
High score 6.75 0.69-58.50 0.102
Low score 1.00 - -

Each construct was modeled separately. CI = confidence interval; OR =
odds ratio.

*Signs: median = 3, range = 0-9.

TActions: median = 6, range = 0-7.

*Naloxone use knowledge: median = 1, range = 0-7.

$Total score: median = 11, range = 0-20.

The original OOKS has been administered to a range
of populations, from law enforcement to family members
of individuals at risk of opioid overdose [39-41].
However, few studies have used OOKS for patient popu-
lations using prescription opioids [33]. Studies that have
used OOKS for prescription opioid—focused training and
evaluation have modified the instrument by eliminating
heroin-related items or creating novel items, without con-
ducting evaluation of the modifications to the instrument
and its impact on the validity and reliability of the origi-
nal constructs. It has also been translated into languages
other than English [42]. Modifying the OOKS for use
with individuals using prescription opioids and evaluat-
ing its psychometric performance are necessary steps in
developing reliable measurement scales.

Additionally, the original OOKS was conducted as a
randomized controlled trial with family members and did
not find an increase in perceived risks of an overdose af-
ter training [29]. Several other studies have used con-
structs of OOKS to measure retention of information and
knowledge after training [43-45]. The Rx-OOKS can
also be used in this manner, which would provide valu-
able information before and after intervention training,
as well as a measurement of retention some time after in-
tervention to determine effectiveness over time. Other
studies have specifically modified the construct “risk of
an overdose” and have found that it measures a person’s
perception of risk of overdose and not the actual risk-
based assessment of an overdose [40, 46] and that it lacks
sensitivity as a measure of change over time [43].

In this study, patients were receiving LTOT and at poten-
tial risk for opioid overdose. It is important to develop and
evaluate interventions to increase uptake of naloxone. Use
of validated survey instruments is paramount to measuring
the effectiveness of interventions designed to improve

naloxone distribution. Evidence-based intervention out-
comes facilitate the translation of research into clinical
practice.

Two of the survey constructs, “actions to take in an
opioid overdose” and “naloxone use knowledge,” were
highly predictive of receipt of naloxone. These results
suggest that education about how to recognize an over-
dose, the importance of acquiring naloxone, and how to
administer naloxone may facilitate the uptake and acces-
sibility of naloxone among patients prescribed LTOT.

A key strength of our study and the associated devel-
opment and testing of the Rx-OOKS was its longitudinal
design. By conducting it in an integrated health care sys-
tem, we could identify patients at risk for overdose, ad-
minister the survey at two time points, and measure
naloxone receipt using the EHR. This design helped to
ensure the validity of our results.

This study has some limitations that should be
addressed in future studies. The survey was conducted by
administration within one health care system and there-
fore may not be generalizable. However, KPCO repre-
sents the larger Denver metro area demographically.
Future development of the survey instrument in younger
populations would be beneficial. Additionally, our study
had small numbers: a cohort of 56, in which six obtained
naloxone through our pharmacy system. Nevertheless,
we observed very large effect sizes (ORs = 9.00, 15.83).
Our small numbers also limited our ability to conduct an
exploratory factor analysis. However, three of the four
survey constructs demonstrated good internal consis-
tency as measured by Cronbach’s alpha calculations.
Lastly, we decided to include the commercial brand
name in the instrument (Narcan), in addition to nalox-
one. While unorthodox to do so, our interviews with
patients informed us of the interchangeable terminology
for naloxone in nasal form. For future use in other coun-
tries, “Narcan” would need tailoring, as Narcan as a na-
sal form does not exist outside the United States. Instead,
different approved nasal sprays (e.g., Nyxoid, Nalscue)
could be added [16]. Further psychometric validation as-
sessment in larger sample populations to allow factor
analysis and concurrent validity with other measures is
warranted.

In conclusion, our newly developed Rx-OOKS survey
instrument can reliably measure knowledge about pre-
scription opioid overdose recognition and naloxone use.
With additional validation, and on larger sample sizes,
further refinement will occur. As interventions to in-
crease naloxone acceptability and use are being devel-
oped, we believe that the Rx-OOKS instrument can be
used to test their effectiveness in various health care set-
tings across the United States and internationally.
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