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Abstract

Background—Concerns regarding the safety of codeine have been raised. Cases of life-

threatening respiratory depression and death in children have been attributed to codeine’s 

polymorphic metabolic pathway. International health agencies recommend restricted use of 

codeine in children. Despite these recommendations, the epidemiology of codeine use among 

children remains unknown.

Aims—Our objective was to examine patterns of codeine use in the US among children.

Methods—A cross-sectional analysis of children ages 0–17 years from 1996–2013 in the US was 

performed. Data was extracted from MEPS, a nationally representative set of health care surveys. 

Prevalence rates of codeine use between 1996 and 2013 were examined. Multivariable logistic 

regression examined relationships between codeine use and patient demographics.

Results—Codeine use remained largely unchanged from 1996 to 2013 (1.08 vs. 1.03 million 

children, respectively). Odds of codeine use was higher in ages 12–17 (OR, 1.40; [1.21–1.61]), 

outside of the Northeast US, and among those with poor physical heath status (OR, 3.29 [1.79–

6.03]). Codeine use was lower in children whose ethnicity was not white and those uninsured (OR, 

0.47 [0.34–0.63]). Codeine was most frequently prescribed by emergency physicians (18%) and 

dentists (14%). The most common condition associated with codeine use was trauma-related pain.

Conclusions—Pediatric codeine use has declined since 1996, however more than 1 million 

children still used codeine in 2013. Health care providers must be made aware of guidelines 

advising against the use of codeine in children. Codeine is potentially hazardous and safer 

alternatives to treat children’s pain are available.
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Introduction

Codeine is a weak opioid that has been widely used as an analgesic agent for acute pain. In 

the last decade, however, serious concerns regarding the safety of codeine have been 

identified, particularly in the pediatric population. The potential dangers of codeine in 

pediatrics first gained attention following a report in 2009 of a 2 year-old child who died 

following codeine administration post-tonsillectomy.(1) Post-mortem evaluation 

demonstrated the child had a functional duplication of the CYP2D6 allele, resulting in ultra-

rapid metabolization of codeine. In 2012, Kelly et al. published a case series of children ages 

3 to 5 of which two died and one experienced severe respiratory depression after receiving 

the recommended dose of codeine post-adenotonsillectomy.(2)

Following these cases the World Health Organization (WHO) removed codeine entirely from 

its guidelines for pediatric pain management.(3) Shortly thereafter, the Food and Drug 

Administration (FDA) launched an evaluation of the safety of codeine use in 

adenotonsillectomy, which lead to a black box warning advising against the use of codeine 

for post-operative analgesia following tonsillectomy.(4) The European Medicine Agency 

expressed similar concerns and in 2013 issued a statement that all codeine-containing 

medications were contraindicated for patients under 12 years of age, extending this to up to 

18 years in patients undergoing adenotonsillectomy.(5) The United Kingdom Medicines and 

Healthcare Products Regulatory Agency advised against codeine use in any child at risk of 

respiratory compromise and proposed a maximum dose and duration.(6) Furthermore, since 

2013 Health Canada no longer recommends use of codeine in children less than 12 years of 

age.(7) In light of ongoing concerns regarding codeine use in children the FDA advisory 

committee met in December 2015 to assess whether codeine should be restricted in children 

beyond current advisories and whether it should be available as an over the counter 

antitussive.(8) The final determination of this meeting is pending.

The concerns surrounding codeine relate to its metabolic pathway, which is highly variable 

between individuals. Codeine is a pro-drug that requires conversion by the liver into its 

active metabolite, morphine, to exert its analgesic effect.(2) This pathway depends on the 

cytochrome P450 2D6 enzyme, which has significant variability in its expression and 

activity. Identified polymorphisms include extensive metabolizers (EM), poor metabolizers 

(PM), and ultra-rapid metabolizers (UM).(9) The EM phenotype expresses enzymes with 

normal activity. The PM phenotype expresses either a dysfunctional or inactive enzyme, 

resulting in inadequate or complete lack of analgesic effect. Of greatest concern is the UM 

phenotype which exists as a result of the duplication in the CYP2D6 pathway. These 

individuals are at risk of developing potentially life threatening systemic levels of morphine. 

The prevalence of the UM phenotype within the Caucasian, Mediterranean, Asian or Middle 

Eastern, and Ethiopian populations are <1%, 10%, 10–30%, and 30%, respectively. The PM 

phenotype has a prevalence ranging from <1% in those of Asian descent up to 10% in 
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Caucasian populations.(10) Such widespread variability in the biotransformation of codeine 

results in a variable and unpredictable clinical response.

Despite these concerns and recommendations advising against the use of codeine, patterns 

and predictors of codeine use remains largely unknown. Codeine use remains prevalent in 

emergency departments (11), however no studies have yet examined codeine use in the 

general childhood population. We previously examined opioid use among children in the 

United States and found that codeine constituted 39.9% of opioids used by children in 

2012(12). The current study analyses this data further by examining patterns and predictors 

of codeine use among children in the USA between 1996 and 2013. The goal of this study is 

to advance understanding of codeine epidemiology in order to inform efforts at preventing 

codeine use. We hypothesized that codeine use among children would significantly decrease 

over time from 1996 to 2013. We also sought to identify characteristics associated with 

codeine use among children in the U.S.

Methods

Study Design and Sample

The study population includes children 0–17 years of age who participated in the 1996–2013 

Medical Expenditure Panel Surveys (MEPS). Approximately 9,000 children participated in 

MEPS each year from 1996 to 2013 and our final sample included 154,362 children. The 

study was deemed exempt from review by the Institutional Review Board at Seattle 

Children’s Hospital.

Data Source

Data was extracted from the 1996–2013 MEPS. MEPS have previously been used to 

examine trends in opioid use among adults and children in the U.S.(12, 13) MEPS are a 

large nationally representative set of surveys aimed at providing comprehensive estimates of 

health care use among the non-institutionalized population of the U.S. Surveys are 

conducted by two governmental agencies, the National Centre for Health Statistics and the 

Agency for Healthcare Research and Quality, on a bi-annual basis. MEPS participants are 

surveyed at the household level, allowing for analysis of both the individual and the family. 

Five in-person interviews are conducted over the course of two years during which 

sociodemographic information is gathered and all medical encounters, including prescribed 

medications, are documented. Further information regarding health care utilization is 

gathered from households’ health care providers, hospitals, pharmacies and health insurance 

agencies. Please see the MEPS website http://meps.ahrq.gov/mepsweb/ for further 

information on design, sampling, and methodology(14).

Study Variables

We extracted the following data for each child participant documented in the 1996–2013 

MEPS to use in a cross sectional analysis: participant sociodemographics, parent-reported 

physical and mental health status, use of codeine and other opioids, medical practitioner 

visits associated with opioid use, and medical conditions associated with opioid use.
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Sociodemographics—Variables included age (categories: <6 years, 6–11 years, and 12–

17 years), gender, race/ethnicity (White, Black, Hispanic, other), US region (Northeast, 

Midwest, South, and West), and insurance coverage (private, public, or uninsured).

Health status—Parent-reported child physical and mental health status were classified as 

excellent, very good, good, fair, or poor.

Medical visit data—Medical practitioners prescribing opioids were classified as 

pediatricians, general practitioners, emergency department physicians, otolaryngologists, 

orthopedic surgeons, dentists, physician assistants, other medical specialties, and unknown 

providers. We were unable to distinguish between practitioners who had received pediatric 

specific training or otherwise. We also identified a group of providers who provided 

prescriptions at hospital discharge, these providers were classified as “hospital discharges”, 

MEPS does not collect data on inpatient medications received during hospitalization.

Medical diagnoses associated with codeine use: MEPS collected data on participants’ 

medical conditions and procedures as verbatim text. Verbatim text was then recoded to fully 

specified International Statistical Classification of Diseases and Related Health Problems 

(ICD-9) codes by professional coders. ICD-9 codes were then aggregated into clinically 

meaningful categories generated by Clinical Classification Code Software (CCC). CCC 

resulted in 263 mutually exclusive categories. To further ease interpretability, we categorized 

these 263 CCC categories into 13 general medical categories including: trauma, surgical 

procedures, cardiac and respiratory, dental, neurologic and headache, skin and 

dermatological, urogenital, orthopedic (non- traumatic), infectious, and hematological and 

oncological conditions.

Identification and classification of codeine and other opioids—MEPS 

participants were surveyed about medications purchased and used by them during the past 

year. Additional data about prescribed medications used, including Cerner’s Multum 

Lexicon therapeutic class and medicine name were then collected from participants’ 

dispensing pharmacies. Included in MEPS are data on all medications associated with 

outpatient visits (e.g. hospital outpatient visits, office-based visits, and dental office visits), 

however no information was collected on medications prescribed during hospital inpatient 

visits nor was data collected on over-the-counter medications. We identified opioid 

prescriptions using Cerner’s Multum Lexicon therapeutic drug class classification system as 

captured in MEPS. According to the Multum Lexicon system opioid prescriptions are any 

that fit the “narcotic analgesic” and “narcotic analgesic combination” classification. The 

former definition includes all pure opioid agonists (e.g. codeine without additives), while the 

latter includes all opioid combination drugs (e.g. codeine and acetaminophen combinations). 

From 1996 to 2013 we identified >250 unique opioid analgesics among children, each 

containing varying aspects of manufacturer, formulation, and route of administration (e.g. 

oral, transdermal). We assigned these >250 unique opioid products to one of 4 opioid 

classes: (1) codeine and codeine combinations, (2) hydrocodone and hydrocodone 

combinations (3) oxycodone and oxycodone combinations, and (4) other opioids (incl. 

meperidine, propoxyphene, methadone, fentanyl, and opium products). Codeine users were 
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classified as those survey participants who received one or more prescriptions for codeine or 

codeine and acetaminophen combinations in a given calendar year.

Analysis

Analyses were conducted with Stata version 12.1 (StataCorp, College Station, TX); α level 

was set at 0.05. We adjusted for the complex probability survey design of MEPS using 

sampling weights, stratification, and clustering to provide nationally representative 

estimates. We calculated prevalence rates of codeine use and total codeine use for each year 

from 1996 to 2013. Furthermore, to gain a better understanding of recent patterns in codeine 

use, we determined which providers prescribed codeine to children and the medical 

diagnosis associated with codeine use between 2010 and 2013. However, because overall 

numbers of medical providers were unknown we were not able to conduct comparative 

testing on medical providers associated with codeine prescriptions. Finally, we performed 

multivariable logistic regression analysis to examine child characteristics (age, sex, race/

ethnicity, insurance status, region, urbanization, physical health, and mental health) 

associated with codeine use from 1996 to 2013. In our logistic regression model, all years 

1996–2013 were included for analysis as a continuous variable. Odds ratio for year 

presented in our tables represents the linear test of trend across 18 years (1996–2013). In 

order to gain a better understanding of recent patterns in codeine use we also performed a 

multivariate logistic regression analysis to determine characteristics associated with codeine 

use between 2010 and 2013. However, results (odds ratios’ sizes and directions) were similar 

for 2010–2013 analysis compared to the 1996–2013 analysis, and therefore we only report 

results from the full range of 1996–2013 in this manuscript. Codeine prescriptions were also 

analyzed according the type of medical provider and reported as percentage of total codeine 

prescriptions. We were unable to determine odds ratios for type of medical provider.

Results

Changes in Codeine Use Practices

Data from 154,362 children were available in the MEPS database from 1996 to 2013. We 

estimated that 1.08 million children received a codeine prescription in 1996 versus 1.03 

million in 2013. (Figure 1) As a percentage of the total childhood population 1.60% of 

children received a codeine prescription in 1996 versus 1.46% in 2013 (p<0.001). We also 

compared codeine prescription rates between 1996–2006 and 2007–2013: the percentage of 

children with a codeine prescription from 1996–2006 vs. 2007–2013 decreased significantly 

from 1.8% to 1.3% (p<0.0001).

After controlling for multiple factors, the odds ratio of codeine use decreased per year of the 

study (odds ratio [OR] 0.98; 95% confidence interval [0.96–0.99]). Codeine as a percentage 

of total opioids used decreased from 52.7% in 1996 to 44.3% in 2013 with a corresponding 

increase in oxycodone and hydrocodone use (figure 2). However, codeine remained the most 

common opioid used by children in 2013.
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Characteristics Associated with Codeine Use

Patient characteristics associated with codeine use are outlined in Table 1. Codeine was 

more likely used by children ages 12–17 than younger patients ages under 6 years (OR 1.40 

[1.21–1.61]). The proportion of children using codeine was lowest in those under the age of 

6 (1.4%, p<0.001). Patients residing outside of the Northeastern US were more likely to 

receive codeine prescriptions. The odds of codeine use increased with poorer parent-reported 

child physical health status. Females had a decreased likelihood of receiving codeine 

compared to males (OR 0.86 [0.77–0.97]). Codeine use was also less likely in children and 

adolescents who identified as non-white race and in patients who were uninsured (OR 0.47 

[0.34–0.63]). Poorer parent-reported child mental health status did not increase the 

likelihood of codeine use.

Examination of the type of health care providers from 2010 to 2013 demonstrated that 

emergency physicians (18%) and dentists (14%) were the most frequent prescribers of 

codeine. Physician assistants (1%), pediatricians (6%), and orthopedic surgeons (6%) least 

frequently prescribed codeine. Otolaryngologists accounted for 9% of codeine prescriptions 

(Figure 3). Figure 4 describes the primary medical diagnosis associated with codeine use. 

Pain associated with trauma was the most common reason for receiving codeine, followed 

by post-procedural pain.

Discussion

This nationally representative cross-sectional analysis found an overall decrease in the 

percentage of children who were prescribed codeine and a decrease in the odds ratio of 

codeine use per year from 1996–2013. However, while these decreases were statistically 

significant, they were perhaps not clinically significant as in 2013 there were still 1.03 

million children who received a codeine prescription. Furthermore, in 2013 codeine 

remained the most frequently prescribed opioid to children.

These findings are consistent with literature examining national codeine use practices in 

emergency departments. Using data from the National Hospital Ambulatory Medical Care 

Survey, national rates of codeine prescription were reported to decrease slightly but remain 

common in emergency departments in the United States.(11) Findings are also similar to 

previous studies demonstrating that opioid prescriptions in the United States from 1996 to 

2012 have remained largely unchanged in recent years. Of the opioids prescribed, codeine 

comprised 39.9% of prescriptions(12).

Our study identified several factors that are predictive of codeine use in children. As 

expected, older children had higher odds of codeine use compared to younger children. 

Children under 6 years had the lowest proportion of codeine use in our study. Because 

deaths associated with codeine use have been primarily in children under the age of 6, (1, 2) 

it is possible that healthcare provider prescription practices have been influenced by 

dissemination of concerns about codeine use in young children. Our results also 

demonstrated that children and adolescents of non-white ethnicity were less likely to receive 

codeine. The prevalence of the codeine UM phenotype is greatest in non-white populations.

(10) However, prior literature has demonstrated that non-white children have been less likely 
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to be prescribed any opioid.(15, 16) Therefore, decreased codeine use among non-white 

children may be a reflection of general opioid disparities rather than acknowledgement of 

UM phenotypes. Codeine use was greatest among those with health insurance, which is 

consistent with previous studies demonstrating that overall opioid use is greatest in insured 

children and adolescents.(12) Additional studies have demonstrated disparities in 

dispensation of medications to children and adolescents based on insurance status.(17) 

Geographical differences in codeine use were also noted in the present study. Children and 

adolescents located outside of the North-Eastern US were more likely to receive codeine, 

which is also consistent with previous studies.(11, 18) Regional differences in opioid use 

have also been noted in the adult population.(19) Further study of the reason for regional 

variation in codeine and opioid use more broadly is needed.

Our study is the first to assess the type of health care professional providing codeine 

prescriptions nationally. We found that the health care providers most frequently prescribing 

codeine were emergency physicians and dentists. Pediatricians, physician assistants, 

orthopedic surgeons and otolaryngologists accounted for a smaller percentage of codeine 

prescriptions. Although orthopedic surgeons and otolaryngologists were low prescribers of 

codeine, it is unknown how they compare to other surgical specialties. It is possible that they 

represent a high proportion of codeine prescriptions when compared to other surgical 

providers. Further studies are needed to determine reasons for the varying codeine 

prescription practices among providers. The differences observed in this study highlight 

potential areas in our health care system for education regarding the hazards of codeine use 

in children and could guide such efforts.

The WHO eliminated codeine from its guidelines for pediatric pain management in 2013. 

Since then, several other agencies, including a black box warning issued by the FDA against 

codeine use in children following adenotonsillectomy, have advised against codeine 

prescription in pediatric populations. In December 2015 FDA began to re-examine the safety 

of codeine use in children and determine need for further restrictions.(8) Previous studies 

have demonstrated that guidelines have had limited ability to impact physician behavior.(20) 

Barriers to implementation of clinical practice guidelines are complex and largely unclear. 

Provisions of resources to both physicians and pharmacists in the form of reference cards, 

computerized order entry with decision support, and modification of formularies have been 

more successful in changing prescription behavior.(21, 22) Alteration of insurance 

reimbursement models also has the potential to impact prescription practices.(23) Such 

strategies are all possible avenues through which to reduce codeine prescription to children 

and adolescents.

Safe alternatives to codeine for pain management in children have been identified and are 

gaining popularity due to the pharmacogenetic variance in codeine metabolism. Oxycodone 

has been safely used in management of acute musculoskeletal pain in children.(24) 

Oxycodone is metabolized by the CYP3A4 and CYP2D6 pathways to oxymorphone, 

noroxycodone and noroxymorphone. These metabolites are active in vitro, however, in vivo 
studies have demonstrated they have little analgesic effect due to their inability to cross the 

blood brain barrier.(25) Hydrocodone has been used in the management of pain in children 

and been shown to have fewer treatment failures when compared with codeine.(26) 
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Hydrocodone is a semisynthetic opioid analgesic, metabolised by the CYP2D6 and CYP3A4 

pathways. Of note, polymorphisms in its metabolic pathway have been identified.(27) One 

fatality in a child has been partially attributed to pharmacogenetic variance in the CYP2D6 

metabolic pathway of hydrocodone.(28) Tramadol has also been examined as an alternative 

to codeine for post-operative pain. However, similar to codeine, genetic polymorphisms in 

tramadol’s metabolic pathway have been linked to a case of severe respiratory depression 

following adenotonsillectomy, prompting an FDA evaluation of its safety in children of 17 

years and under.(29) These examples illustrate the need for genotyping and phenotyping in 

developing individualized analgesic therapy and preventing serious adverse events.

This study has several limitations. The MEPS database relies on self-reporting that may 

result in under or over-estimation of codeine use. This study included data available up to 

2013 and therefore has limited ability to comment on changes in prescription practices since 

the introduction of advisories against pediatric codeine use in 2012. This study is unable to 

comment on changes in the number of medical encounters such as emergency department 

visits and surgeries from 1996 to 2013 that may have resulted in opioid prescription. 

Changes in use of non-opioid analgesics were not examined. We are also limited in 

understanding the reason for the codeine use. Although we hypothesize that it is for 

analgesic use, codeine is also prescribed and bought over-the-counter as an antitussive 

medication. It is therefore possible that prescriptions made to children were for 

multifactorial reasons and not solely for analgesic use. This study also has several strengths 

as compared to other epidemiological studies examining codeine use among children and 

adolescents: 1) we included a very large nationally representative sample spanning 18 years, 

from 1996 to 2013 rendering multiple years of data available for analysis, 2) we analyzed 

codeine obtained from a wide range of outpatient prescribers including hospital outpatient 

departments, other office based visits, dental offices, emergency departments, and other 

healthcare providers, and 3) we used data from the Medical Expenditure Panel Survey, the 

most complete source of data on health care use in the United States(14). Another recent 

epidemiological survey used data from the National Hospital Ambulatory Medical Care 

Survey, however only evaluated codeine use in the emergency department setting.

Conclusions

This nationally representative study demonstrates that despite a decrease in recent years, 

codeine use among children and adolescents remains high and is the most frequently 

prescribed opioid. The genetic variability in codeine metabolism places children at risk of an 

unpredictable clinical response and potential for morbidity and mortality. Further 

interventions are required to change provider-practicing behaviors to limit the use of this 

potentially hazardous medication in children.
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What is already known

• International recommendations have advised against pediatric codeine 

use, yet it continues to be frequently prescribed.

• Studies of opioids in the United States, revealed codeine constituted 

40% of opioids used by children.

What this article adds

• This nationally representative study highlights that despite a decrease 

in recent years, codeine use among children remains high and is the 

most frequently prescribed opioid.

• Associated patient and provider characteristics and potential reasons 

for ongoing pediatric codeine use are reviewed.
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Figure 1. 
Total number of children who used codeine each year 1996 to 2013. Total number of 

children using codeine in 1996 (1.08 million, 95% CI 0.79–1.37 million) decreased to 1.03 

million (95% CI 0.74–1.31) in 2013.
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Figure 2. 
Number of total opioid, codeine, hydrocodone, oxycodone, and other opioids used among 

children 0–17 years of age in the United States between 1996 and 2013. Codeine as a 

percentage of total opioid use decreased from 52.7% in 1996 to 44.3% in 2013.
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Figure 3. 
Percentage of total codeine prescriptions by health care provider type for 2010 to 2013.
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Figure 4. 
Primary diagnosis associated with codeine use from 2010 to 2013. ENT ear, nose, and 

throat; GI gastroenterology; Hem/Onc hematology and oncology.

Livingstone et al. Page 15

Paediatr Anaesth. Author manuscript; available in PMC 2018 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Livingstone et al. Page 16

Ta
b

le
 1

M
ul

tiv
ar

ia
bl

e 
lo

gi
st

ic
 r

eg
re

ss
io

n 
te

st
in

g 
su

rv
ey

 y
ea

r 
an

d 
pa

rt
ic

ip
an

t c
ha

ra
ct

er
is

tic
s 

as
so

ci
at

ed
 w

ith
 c

od
ei

ne
 u

se
 a

m
on

g 
ch

ild
re

n 
0–

17
 y

ea
rs

 o
f 

ag
e 

in
 th

e 

U
ni

te
d 

St
at

es
, 1

99
6–

20
13

. D
at

a 
so

ur
ce

: M
ed

ic
al

 E
xp

en
di

tu
re

 P
an

el
 S

ur
ve

ys
 1

99
6–

20
13

.

C
ha

ra
ct

er
is

ti
c

N
o.

 o
f 

C
od

ei
ne

 U
se

(N
=1

54
 3

62
)

P
ro

po
rt

io
n 

of
 c

hi
ld

re
n 

us
in

g 
C

od
ei

ne
(%

)
P

 (
X

2 )
A

dj
us

te
d 

O
R

 (
95

%
 C

I)
 fo

r 
C

od
ei

ne
 R

x
P

 (
A

dj
us

te
d 

O
R

)

Y
ea

r 
(1

99
6–

20
13

)
23

43
1.

6
<

0.
00

1
0.

98
 (

0.
96

–0
.9

9)
0.

00
1

A
ge

 G
ro

up
 (

ye
ar

s)

 
<

6
58

2
1.

4
R

ef
er

en
ce

 
6 

to
 1

1
79

0
1.

5
<

0.
00

1
1.

11
 (

0.
97

–1
.2

7)
0.

12

 
12

–1
7

97
1

1.
9

1.
40

 (
1.

21
–1

.6
1)

<
0.

00
1

G
en

de
r

 
M

al
e

12
84

1.
7

0.
02

R
ef

er
en

ce

 
Fe

m
al

e
10

59
1.

5
0.

86
 (

0.
77

–0
.9

7)
0.

01

R
ac

e/
E

th
ni

ci
ty

 
W

hi
te

11
73

1.
8

R
ef

er
en

ce

 
B

la
ck

41
4

1.
4

<
0.

00
1

0.
69

 (
0.

59
–0

.8
2)

<
0.

00
1

 
H

is
pa

ni
c

62
5

1.
2

0.
59

 (
0.

50
–0

.6
9)

<
0.

00
1

 
O

th
er

11
6

1.
2

0.
62

 (
0.

48
–0

.7
9)

<
0.

00
1

U
S 

re
gi

on

 
N

or
th

ea
st

24
5

1.
2

R
ef

er
en

ce

 
M

id
w

es
t

55
3

1.
8

0.
00

3
1.

44
 (

1.
20

–1
.7

4)
<

0.
00

1

 
So

ut
h

88
0

1.
6

1.
41

 (
1.

18
–1

.6
9)

<
0.

00
1

 
W

es
t

66
5

1.
7

1.
51

 (
1.

24
–1

.8
3)

<
0.

00
1

Pa
ym

en
t s

ou
rc

e

 
Pr

iv
at

e
12

34
1.

7
R

ef
er

en
ce

 
Pu

bl
ic

10
03

1.
7

<
0.

00
1

1.
17

 (
1.

03
–1

.3
3)

0.
02

 
U

ni
ns

ur
ed

10
6

0.
8

0.
47

 (
0.

34
–0

.6
3)

<
0.

00
1

Ph
ys

ic
al

 H
ea

lth
 S

ta
tu

s

 
E

xc
el

le
nt

87
9

1.
3

R
ef

er
en

ce

 
V

er
y 

go
od

73
3

1.
7

1.
41

 (
1.

19
–1

.6
7)

<
0.

00
1

 
G

oo
d

58
3

2.
1

<
0.

00
1

1.
83

 (
1.

51
–2

.2
1)

<
0.

00
1

Paediatr Anaesth. Author manuscript; available in PMC 2018 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Livingstone et al. Page 17

C
ha

ra
ct

er
is

ti
c

N
o.

 o
f 

C
od

ei
ne

 U
se

(N
=1

54
 3

62
)

P
ro

po
rt

io
n 

of
 c

hi
ld

re
n 

us
in

g 
C

od
ei

ne
(%

)
P

 (
X

2 )
A

dj
us

te
d 

O
R

 (
95

%
 C

I)
 fo

r 
C

od
ei

ne
 R

x
P

 (
A

dj
us

te
d 

O
R

)

 
Fa

ir
12

6
3.

8
3.

24
 (

2.
41

–4
.3

7)
<

0.
00

1

 
Po

or
20

3.
6

3.
29

 (
1.

79
–6

.0
3)

<
0.

00
1

M
en

ta
l H

ea
lth

 S
ta

tu
s

 
E

xc
el

le
nt

10
93

1.
5

R
ef

er
en

ce

 
V

er
y 

go
od

65
6

1.
6

0.
87

 (
0.

73
–1

.0
2)

0.
09

 
G

oo
d

49
4

2.
0

<
0.

00
1

0.
89

 (
0.

73
–1

.0
9)

0.
26

 
Fa

ir
75

2.
6

0.
89

 (
0.

62
–1

.2
7)

0.
52

 
Po

or
22

2.
0

0.
58

 (
0.

34
–0

.9
9)

0.
05

Paediatr Anaesth. Author manuscript; available in PMC 2018 January 01.


	Abstract
	Introduction
	Methods
	Study Design and Sample
	Data Source
	Study Variables
	Sociodemographics
	Health status
	Medical visit data
	Identification and classification of codeine and other opioids

	Analysis

	Results
	Changes in Codeine Use Practices
	Characteristics Associated with Codeine Use

	Discussion
	Conclusions
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Table 1

