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Abstract 

Background:  No comparisons between mortality from opioids in children and teenagers and opioid prescription 
patterns have been made in England.

Aim:  To investigate if an association exists between mortality rates from opioid poisoning in persons aged 19 years 
old and under and community opioid prescription in England.

Methods:  A retrospective analysis was undertaken for 2016 to 2019, comparing community opioid prescriptions and 
mortality rates from opioid poisoning.

Results:  The number of opioid prescriptions decreased over the study period (− 2.4%, p < 0.001). Most deaths due to 
opioid poisoning in children and teenagers were seen in those under one year old and those aged between 15 and 
19 years old (Kruskal-Wallis: p = 0.12; Dunn’s test: p = 0.01). Deaths in all age ranges did not change significantly (Pois-
son Regression Analysis: p > 0.05).

Conclusion:  Despite the reduction in community opioid prescriptions, there was no decrease in the number of 
deaths in children and teenagers due to opioid poisoning.
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What is known about this topic
No comparisons between mortality from opioids in chil-
dren and teenagers and opioid prescription patterns have 
been made in England.

What this study adds
This retrospective analysis shows that, despite the reduc-
tion in community opioid prescriptions, there was no 
decrease in the number of deaths in children and teenag-
ers due to opioid poisoning.

Introduction
Analgesics account for 20% of all cases of poisoning 
in children under 14 years old [1]. Similarly to adults, 
increasing mortality in children and young people from 
opioid poisoning parallels prescription patterns in 
numerous countries worldwide, such as Canada [2] and 
the United States [3]. No similar comparisons have been 
made for England to date, and this study aims to amend 
this information deficit by examining opioid poisoning in 
persons aged 19 or under by age group, type of opioid, 
and the correlation with the community opioid prescrip-
tions in England.

To investigate if an association exists between the 
number of community prescriptions of opioids and the 
annual number of deaths by opioid poisoning in children 
and teenagers in England.
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Methods
Study design
This is a retrospective analysis of prospective English 
databases between the years 2016 and 2019 comprising 
prescriptions of opioids and mortality related to opioid 
poisoning. Ethical approval and consent to participate 
were not applicable. All data was anonymised. There was 
no access to the autopsy reports to confirm the exact opi-
oid considered the cause of death.

Participants
This study includes those persons aged 19 and under in 
England (children and teenagers) who were recorded by 
the Office for National Statistics (ONS) as having died 
due to poisoning between 2016 and 2019.

Data sources
The number of prescriptions of opioid analgesics 
between 2016 and 2019 was taken from OpenPrescrib-
ing.net. This database uses monthly files published by the 
NHS Business Service Authority, under the terms of the 
Open Government Licence as its source of prescribing 
data. Annual datasets between 2016 and 2019 for deaths 
registered in England from the ONS were used for mor-
tality rates related to opioid poisoning over time and by 
age and the agent considered as the cause of death.

Bias
Efforts were made to minimise bias, by considering the 
entire national population and the most comprehensive 
data sources. Deaths due to heroin were excluded to 
retain the focus on prescribed opioids.

Study size
Between 2016 and 2019, there were a total of 93,833,243 
opioid community prescriptions in NHS England and 
there were 76 deaths due to opioid poisoning in persons 
aged 19 and under.

Statistical methods
Descriptive analyses comprised the population charac-
teristics in terms of age and estimated size from 2016 
to 2019. Opioid prescriptions have been summarised as 
absolute numbers per 106 capita.

Data distributions over time have been analysed using 
a Kruskal-Wallis test and mortality rates have been ana-
lysed using Poisson Regression Analyses.

A simple linear regression has been used to investigate 
the potential association between the number of deaths 
and the number of prescriptions.

The data were analysed using SPSS for Windows, ver-
sion 25.0 (IBM Corp. Released 2017, Armonk, NY) and a 
p-value < 0.05 has been considered significant.

Results
The population of England, adult and paediat-
ric, increased slightly over the study period (+ 1.8% 
and + 1.3%, respectively, between 2016 and 2019). The 
number of prescriptions showed a tendency to decrease 
over time (− 2.4% between 2016 and 2019, p < 0.001).

Data show a distribution of deaths due to opioid poi-
soning peaking in the middle-aged population (between 
35 and 55 years old). This distribution did not change 
during the study period (Kruskal-Wallis: p = 0.39)(Sup-
plementary Table S1, Supplementary Figs. S1 and S2).

Most deaths due to opioid poisoning in children and 
teenagers concerned children under the age of one and 
teenagers in the 15 to 19 year old group (Table  1). The 
only significant difference was for teenagers between 15 
and 19 years old compared to the children aged between 
5 and 9 years old (Kruskal-Wallis: p = 0.12; Dunn’s 
test = 0.01). As for adults, these distributions did not 
significantly change over the years (Poisson Regression 
Analysis: p > 0.05 for all the comparisons).

Number of deaths in children and teenagers, and type 
of molecules, were not related to the number of opioid 
prescriptions (adjusted on the population estimates) 
between 2016 and 2019 (Fig. 1 and Supplementary Figs. 
S3 and S4).

Discussion
Most deaths due to opioid poisoning in children and 
teenagers were observed in those aged between 15 and 
19 years old (Table  1). The seventeen deaths in the 15 
to 19 year old group are the lift-off to the rising curve 
of deaths by opioids, and deaths in the 10 to 14 year old 
age group also increased over the study period. This may 
indicate that the upswing of deaths due to opioid poi-
soning starts in these younger age groups and justifies 
the need for early recognition, support, and dedicated 
services for teenagers. The 15 to 19-year-old age group 
includes young adults, given that a child is defined as a 
person under the age of 16 years by the Children Acts of 
Scotland and England. Young adults are a particularly 
vulnerable group meriting specific care as they transi-
tion across from paediatric to adult services. There is a 
decreasing rate of deaths due to opioid poisoning in chil-
dren aged one to nine years old, which could be the result 
of various factors such as: like prescription patterns; sup-
port programmes for parents; child protection processes; 
and primary schools’ roles; and education about drug 
safety.

After adjustment per capita, another small peak was 
revealed involving children under one year old. Although 
there were only three deaths in the study period in this 
age group, this finding merits specific discussion. Infants 
develop fine motor skills during the first year of life: at 
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five months old, an infant develops a palmar grasp, with 
a neat pincer grip developing by about at ten months 
old [4]. Gross motor milestones see the development 
of crawling and pulling to standing at nine months old 
and independent walking from nine to 18 months old 
[4]. These very limited developmental abilities of infants 
under the age of one year old raise questions as to how 
they reached, picked up, and ingested opioid prepara-
tions, particularly as these are dispensed in childproof 
containers. The recommendation arising from this study 
is that all deaths in under one-year olds warrant com-
prehensive investigation with emphasis on safeguarding 
issues.

Some caution must be expressed in the conclusions of 
this study as the age of the person receiving an opioid 
prescription is unknown. Additionally, without access 
to post-mortem results, it is impossible to confirm that 
a particular prescribed medication is the same as that 
involved in an individual poisoning. Other limitations 
are inherent within the data sources, including inac-
curate recording or underreporting of deaths by opioid 

poisoning. Finally, an important limitation is the rela-
tively low number of opioid poisoning in children and 
teenagers (at least in comparison to adults), challenging 
any multivariable modelling and also analysis of evolu-
tion over time. Moreover, four data points are a limited 
number to detect a change over time. The reasons for 
this choice are as follows: First, the data transmitted by 
the ONS have been aggregated on an annual basis only. 
Second, in an average year of study, if it were 14 deaths, 
it could be a significant number of months without 
deaths, indicating an excess of “zeros”, as well as “overd-
ispersion” (variance greater than the mean), violating two 
assumptions of the Poisson regression, which is why we 
completed the analysis with a linear regression, to try to 
unmask the temporal trends. Although there are cave-
ats to the conclusions reached by this study, one could 
argue that all these deaths in children and teenagers are 
preventable, and continued surveillance is necessary, in 
parallel with specific support services for these vulner-
able age groups. To be more specific, future work could 
include a case-by-case study, to help understand how 

Table 1  Cause of death by age group in England between 2016 and 2019

Year Age group Cause of death

Methadone Other opioids Other synthetic 
narcotics

Other and 
unspecified 
narcotics

2016 Under 1 0 0 1 0

14 1 0 0 0

59 0 0 0 0

1014 0 0 0 0

15–19 2 6 2 1

Total 3 6 3 1
2017 Under 1 0 0 0 0

14 0 0 0 0

59 0 0 0 0

1014 0 1 0 0

15–19 2 8 5 1

Total 2 9 5 1
2018 Under 1 0 1 0 0

14 2 0 1 0

59 1 0 0 0

1014 0 1 0 1

15–19 0 3 2 1

Total 3 5 3 2
2019 Under 1 0 1 0 0

14 0 0 0 0

59 0 0 0 0

1014 0 1 1 0

15–19 0 9 1 0

Total 0 11 2 0
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each death happened. This would be important for solv-
ing problems, which may or may not be similar for differ-
ent age groups.

Conclusion
Despite the decrease in community prescription, deaths 
due to opioid poisoning in children and teenagers remain 
problematic in England. No association has been con-
firmed between these two phenomena, which suggests 
that alternative strategies and specific support services 
are required for these vulnerable groups, monitored by 
continued data collection and evaluation.
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Fig. 1  Number of deaths in children and teenagers in England compared to the number of community opioid prescriptions and the number of 
opioid prescriptions adjusted on the population estimates between 2016 and 2019

https://doi.org/10.1186/s12887-021-03061-9
https://doi.org/10.1186/s12887-021-03061-9
https://openprescribing.net/analyse/#org=regional_team&numIds=4.7.2&denom=nothing&selectedTab=chart
https://openprescribing.net/analyse/#org=regional_team&numIds=4.7.2&denom=nothing&selectedTab=chart
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/deathsregisteredinenglandandwalesseriesdrreferencetables
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/deathsregisteredinenglandandwalesseriesdrreferencetables
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/deathsregisteredinenglandandwalesseriesdrreferencetables


Page 5 of 5Cranfield et al. BMC Pediatrics          (2021) 21:569 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

of Medicine, Medical Sciences and Nutrition, University of Aberdeen; Depart-
ment of Anaesthesia, NHS Grampian, Aberdeen AB25 2ZD, UK. 

Received: 13 April 2021   Accepted: 3 December 2021

References
	1.	 Jepsen F, Ryan M. Poisoning in children. Curr Paediatr. 2005;15(7):563–8.
	2.	 Finkelstein Y, Macdonald EM, Gonzalez A, Sivilotti MLA, Mamdani MM, 

Juurlink DN. Canadian drug safety and effectiveness research network 
(CDSERN). Overdose risk in young children of women prescribed opioids. 
Pediatr. 2017;139(3):e20162887.

	3.	 Gaither JR, Leventhal JM, Ryan SA, Camenga DR. National Trends in hos-
pitalizations for opioid poisonings among children and adolescents, 1997 
to 2012. JAMA Pediatr. 2016;170(12):1195–201.

	4.	 Kelly C. Developmental Assessment - MRCPCH Clinical Exam Revision. 
Available from: http://​mrcpch.​paedi​atrics.​co.​uk/ [Accessed 3rd January 
2021].

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://mrcpch.paediatrics.co.uk/

	Mortality by opioid poisoning in children and teenagers and opioid prescriptions
	Abstract 
	Background: 
	Aim: 
	Methods: 
	Results: 
	Conclusion: 

	What is known about this topic
	What this study adds
	Introduction
	Methods
	Study design
	Participants
	Data sources
	Bias
	Study size
	Statistical methods

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


