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ABSTRACT

Background Alcohol and other drug (AOD) use is a
key preventable risk factor for serious injuries. Prevention
strategies to date have largely focused on transport
injuries, despite AOD use being a significant risk factor
for other injury causes, including falls. This systematic
review aimed to report the prevalence of AOD use in
patients presenting to hospital for fall-related injuries.
Methods This systematic review includes studies
published in English after the year 2010 that

objectively measured the prevalence of AOD use in
patients presenting to hospital for a fall-related injury.
Screening, data extraction and risk of bias assessments
were completed by two independent reviewers. Data
were presented using narrative synthesis and, where
appropriate, meta-analyses.

Results A total of 12707 records were screened. Full
texts were retrieved for 2042 records, of which 29 were
included. Four studies reported the combined prevalence
of any alcohol and/or drug use, generating a pooled
prevalence estimate of 37% (95% Cl 25% to 49%).
Twenty-two records reported on the prevalence of acute
alcohol use alone and nine reported specifically on the
prevalence of drugs other than alcohol, with prevalence
ranging from 2% to 57% and 7% to 46%, respectively.
The variation in prevalence estimates likely resulted from
differences in toxicology testing methods across studies.
Conclusions AOD exposure was common in
hospitalised fall-related injuries. However, research
addressing prevalence across different types of falls and
the use of drugs other than alcohol was limited. Future
research should address these areas to improve our
understanding of which populations should be targeted
in AOD and injury prevention strategies .

PROSPERO registration number CRD42020188746.

INTRODUCTION

Falls are a leading cause of injury globally and can
lead to substantial morbidity and mortality for
people of all ages.! Beyond the initial physical harm
associated with injury, falls can lead to long-term
disabilities that require ongoing and costly care.?
Such injuries can also have considerable effects on
mental health through their impact on an individu-
al’s independence and quality of life.?

One of the key preventable risk factors for serious
injuries, including fall-related injuries, is alcohol
and other drug (AOD) use. Acute AOD use is often
associated with impairments in physical coordina-
tion, balance, risk perception and decision making,
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all of which may increase the risk of fall-related
injuries.* * Furthermore, AOD use can be associ-
ated with unstable moods, anxiety and suicidal
behaviours, potentially increasing the risk of inten-
tional falls.*® Previous research has demonstrated
a linear dose-response relationship between acute
alcohol use and the risk of fall-related injuries, with
the odds of injury increasing by 25% for every 10 g
of alcohol consumed.® Alcohol-related falls are also
associated with a distinct injury pattern, with intox-
icated patients being more likely to sustain serious
craniofacial injuries compared with non-intoxicated
patients.”

While a systematic review reported that
17%-53% of non-fatal falls involved exposure to
alcohol in studies published between 1950 and
1987,8 research addressing the prevalence of drugs
other than alcohol remains limited. A key excep-
tion to this is research examining the relationship
between psychotropic medications and falls in older
adults.” 1 These medications, commonly referred
to as falls risk increasing drugs, include antipsy-
chotics, antidepressants, anxiolytics, sedatives and
hypnotics. The prevalence of falls risk increasing
drugs can be as high as 65%-93% in older patients
presenting to hospital after falls'' and depending on
the drug, can double the odds of an injurious fall.'’
However, this research commonly relies on infor-
mation from prescriptions, which may not repre-
sent acute use (eg, in the case of prescription drug
misuse), or account for tolerance effects.

Research to date on AOD use and injury has
largely focused on motor vehicle collisions.'
Comparatively, non-transport injury causes have
received less attention despite studies reporting
similar, if not higher, AOD involvement in non-
transport injuries such as falls."® This systematic
review aimed to report on the prevalence of acute
AOD use in individuals presenting to hospital for
fall-related injuries.

METHODS

This manuscript reports on part of a larger system-
atic review examining the testing and prevalence
of AOD involvement in injury events of all causes,
excluding transport events. This review focuses
specifically on studies that reported fall-related
injuries. Patients or the public were not involved
in the design, reporting or dissemination of this
review.
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Search strategy

Systematic searches were conducted on four electronic databases
(Medline, Embase, CINAHL and PsycINFO) on 11 May 2020.
Searches used a combination of keywords and subject headings
related to injury and AODs (see online supplemental appendix
A for an example). Grey literature was identified through a
series of nine advanced Google searches using keywords related
to injury, alcohol and various other drug types (online supple-
mental appendix A), and through a database search on ProQuest.
Google searches were restricted to PDF file types in English to
help capture relevant health or government reports. The first 100
results from each Google search were screened.'* The reference
lists of included studies were also searched for eligible studies.

Inclusion and exclusion criteria

This review was restricted to observational studies published in
English from the year 2010 onwards. Given that trends in AOD
use have shifted significantly over time," '® this enabled more
recent and therefore relevant prevalence research to be iden-
tified. The inclusion criteria were: (1) Participants aged =15
years who presented to hospital for fall-related injuries and (2)
Use of an objective AOD measure to report prevalence (eg, a
blood, urine or breath test). AOD use was broadly defined to
include both illicit and licit drugs, including prescription medica-
tions, but excluding nicotine and tobacco. Given the differences
in protocol and timing between AOD testing in hospital and
forensic settings, forensic studies were excluded. Studies that
examined mixed injury cohorts were included if the prevalence
of AOD use in falls could be ascertained.

Study selection

Two reviewers (GL and JYA) independently screened the titles
and abstracts of all identified records. Full texts were screened
for any record classified as potentially relevant by either reviewer,
and included if both reviewers deemed the record to be relevant.
Disagreements were resolved through discussion. Reference list
screening was completed by GL.

Data extraction

Data were extracted for relevant records by two reviewers (GL
and either JYA or NK) using a customised form. Extracted data
included: (1) first author; (2) publication year; (3) country; (4)
study design, duration and setting; (5) study aims; (6) sample
size; (7) recruitment methods; (8) study inclusion and exclu-
sion criteria; (9) sample characteristics (age, sex, socioeconomic
status); (10) injury characteristics (cause, type and severity of
injury); (11) non-acute AOD use (including any measures related
to current prescription medications, usual AOD use or AOD
dependence); (12) definition of acute AOD use; (13) proportion
of sample tested; (14) method and timing of AOD testing and
(15) prevalence of acute AOD use.

Risk of bias assessment

Risk of bias was independently assessed by two reviewers (GL
and either JYA or NK) using the Joanna Briggs Institute Check-
list for Prevalence Studies, which is a validated, nine-item critical
appraisal tool used for assessing prevalence data across various
study designs.'” Following the methods of Ekegren et al,'® the
item assessing sample size was deemed irrelevant due to the
descriptive nature of prevalence data. Non-response bias was
assessed as high if refusals exceeded 25%.'" ' Detailed criteria
for assessing risk of bias are available in online supplemental

appendix B. Disagreements between reviewers were resolved
through discussion.

Quality of evidence

Consistent with existing recommendations,” Grading of

Recommendations, Assessment, Development and Evaluations

(GRADE) guidelines®! were used to assess the quality of evidence

across studies as high, moderate, low or very low. Following the

methods of Chiarotto et al,** meta-analyses were initially coded

as high quality but could be downgraded based on the following

criteria:

1. Risk of bias: Downgrade if at least half of the included stud-
ies have high risk of bias.

2. Inconsistency: Downgrade is there is substantial heterogene-
ity (ie, I* =260%).

3. Precision: Downgrade if there are <400 participants in the
pooled sample.

4. Indirectness: Downgrade if subject characteristics and preva-
lence cannot be generalised.

5. Publication bias: Only assess if =10 studies are included in
the analysis.

20

Data synthesis

Narrative synthesis was used to summarise and compare the
findings of relevant studies. Prevalence was reported as propor-
tions, using the number of people who tested positive as the
numerator and the total number of people who were tested as
the denominator. Where these data were unavailable, prevalence
was reported as included in the original study.

Meta-analyses were performed using the metaprop command
in Stata V.5 (Statacorp), stratified by AOD type. The metaprop
command generates a pooled prevalence estimate with corre-
sponding 95% Cls using the exact binomial method and
Freeman-Tukey double arcsine transformations and presents
results as a forest plot.”* Heterogeneity was assessed using the I*
statistic and was considered significant where p<0.05. Subgroup
analyses were performed to explore potential sources of hetero-
geneity. Where multiple papers reported on the same outcome
using overlapping datasets, only one was selected for inclusion
in meta-analyses based on sample size, publication date and
completeness of the data presented.

RESULTS
Overview of included studies
For all causes of injury (excluding transport events), 14604
records were identified including 10756 from database searches
and 3848 from other sources (figure 1). After removing dupli-
cates, 12707 records were screened, of which 2042 records
underwent full-text screening. There were 100 records that
reported on the prevalence of AOD involvement in injury
events. Of the 100 records that reported on all causes of injury
(excluding transport events), 30 studies reported on the preva-
lence of AOD involvement in patients presenting to hospital after
falls.**** One of these studies was excluded, since it reported
exclusively on patients who denied consuming alcohol in the
past year.’® Therefore, 29 studies were included in this review.
Twenty-two independent cohorts were reported on across
the 29 records. Multiple papers reported findings from the
Trondheim traumatic brain injury (TBI) (n=2),%’ *® TRACK-TBI
(n=2)""% and MOTIVA (n=2) studies.>* ** Additionally, several
papers examined overlapping datasets, including two studies
each from the National Trauma Data Bank in the USA,” * the
Oslo University Hospital Emergency Department,” ** the R
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Figure 1 PRISMA flow chart. (a) Records could have met multiple exclusion criteria. (b) Included patients <15 years of age or did not report the

minimum age of included patients (n=343), did not include injury patients presenting to hospital (n=243), animal studies (n=2). (c) Measure unclear
(n=197), self-report (n=118), clinician judgement (n=20). (d) Included patients <15 years of age or did not report the minimum age of included
patients (n=68), did not include injury patients presenting to hospital (n=45), animal studies (n=3). (e) Measure unclear (n=31), self-report (n=14),
clinician judgement (n=5). AOD, alcohol and other drug; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

Adams Cowley Shock Trauma Centre** *® and a trauma centre

in Taiwan.’* ¥ Two papers obtained data from the Los Angeles
County database, but used datasets with non-overlapping time-
frames.”* ¥’

Studies were predominantly from the USA (13
studies). 2t 26728 31 36 39 4144 4852 Thare were two studies from
Norway,> % 3 *¢ and one each from Bhutan,* Ghana,®
Spain,* ¥ Taiwan,>* ¥ Tanzania® and the UK.*® One additional
record compiled data from 22 studies across 10 countries from
North and South America including Canada, the USA, Mexico,
Brazil, Argentina, the Dominican Republic, Guatemala, Guyana,
Nicaragua and Panama.’> While most records reported on
mixed injury cohorts, nine specifically examined patients with
TR 28 29 424446 49 5132 Key characteristics for each paper are
provided in table 1 and online supplemental appendix C.

Risk of bias

Risk of bias assessments for each study are shown in table 2 and
discussed in detail in online supplemental appendix D. The risk
of sampling bias was low overall. However, the risk of coverage,
measurement and attrition biases were often unclear. While most
studies clearly reported sample characteristics, approximately
one-third of studies did not report prevalence with sufficient
detail.

Any AOD involvement

Six records reported on the prevalence of any alcohol and/or
drug involvement in falls, with prevalence ranging from 25% to
539% (table 3).% 303334394 Tiyo papers reported on the MOTIVA
study®® ** and two reported on overlapping cohorts from the
Oslo University Hospital.”® *® For the MOTIVA study, which
involved systematic AOD screening in trauma patients to deter-
mine eligibility for a brief intervention to reduce trauma recidi-
vism, Cordovilla-Guardia et al** was included in meta-analyses
as it reported on a larger subset of the total MOTIVA study
population compared with the other paper from this study.** For
the studies from the Oslo University Hospital, Bakke et al*® was
included despite reporting on a smaller sample as it was more
recent and included more complete prevalence data compared
with Bogstrand et al.’*® Missing toxicology data ranged from
11% to 54% across the six papers (table 3).

Meta-analysis of the four studies (pooled n=4292) gener-
ated a pooled prevalence estimate of 37% (95% CI 25% to
49%; figure 2). While this model had significant heteroge-
neity (1=96.4%, p<0.01), this heterogeneity was resolved
when Martin et al*’ was omitted from the analysis (pooled
n=935, I’=0%, p=0.51), after which the pooled prevalence
increased slightly to 40% (95% CI 37% to 43%; Figure 2).
This heterogeneity likely occurred because Martin et al*’
used the total number of patients with fall-related injuries
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Table 2 Risk of bias assessments

Criteria*

First author (year)®ene 1 2 3 4 5 6 7 8 9
Albrecht (2018)* + + NA + + 7 + NA
Bakke (2016)” + + NA + + + + + +
Banks (2019)* + + NA + 2 4+ - 2 NA
Benson (2018)” + + NA + 2 + - + NA
Bernier (2016)*® + + NA + 2 + 2 + NA
Bjarke (2019)* + + NA + - 4+ 2 -
Bogstrand (2011)* + + NA  + + + + -
Chippendale (201 7)* + + NA + ? + 72 - NA
Chuang (2016)* + + NA + 2 4+ 2?2 4+ NA
Cordovilla-Guardia 2017)* + + NA + - + + + 2
Cordovilla-Guardia (2018)** + + NA + - 4+ + + 2
Dorji (2016)* + 2 NA - + + + + +
Ekeh (2014)* + + NA + - + 2 - NA
Forson (2016)*’ + + NA + 2 + - + NA
Martin (2017)* + + NA + 2 + - — 2
McAllister (2013)* + + NA - + + + + o+
McLaughlin (2017)* + + NA + - + - + ?
Nguyen (2014)* + + NA + - + 2 + NA
Nweze (2016)* + ? NA + 2 + + + NA
Pandit (2014)** + + NA + 2?2 + 2 - NA
Peng (2016)"° + + NA + 2 + - - NA
Rundhaug (2015)* + + NA + + + 2?2 + 2
Staton (2018)" + + NA + + + + + +
Strong (2016)* + + NA + - + 2?2 + NA
Talving (2010)* + + NA + + + 2 - NA
Valdez (2015)*° + + NA + 2 + 2 + NA
Ye (2013)> + 2 NA - - + 2 - 2
Yue (2017)°" + + NA + - + 2 4 2
Yue (2020)* + + NA + - + 2 + 2

Symbols: '+ indicates low risk of bias, ‘~" indicates high risk of bias, '?" indicates
unclear risk of bias, ‘NA" indicates not applicable.

*Risk of bias criteria: 1. Was the sample frame appropriate to address the target
population? 2. Were study participants sampled in an appropriate way? 3. Was

the sample size adequate? 4. Were the study subjects and the setting described in
detail? 5. Was the data analysis conducted with sufficient coverage of the identified
sample? 6. Were valid methods used for the identification of the condition? 7. Was
the condition measured in a standard, reliable way for all participants? 8. Was there
appropriate statistical analysis? 9. Was the response rate adequate, and if not, was
the low response rate managed appropriately?.

as the denominator, despite AOD testing being performed at
the discretion of each of the 17 sites that contributed to the
study sample. Furthermore, Martin et al*’ defined intoxica-
tion as a blood alcohol concentration (BAC) >0.08%, while
the other studies used thresholds ranging from BAC >0% to
BAC >0.03%to define alcohol use, likely resulting in a lower
prevalence estimate.

Since heterogeneity was accounted for, the pooled sample was
greater than 400 participants, and all studies examined broad
injury cohorts, quality of the evidence was not downgraded for
inconsistency, imprecision or indirectness. Publication bias was
not assessed, as less than 10 studies were included. However,
three studies had either considerable levels of missing AOD
data or only completed AOD testing at the discretion of clini-
cians, which may have biased results.** 3* *! Therefore, based
on GRADE criteria, quality of the evidence was assessed as
moderate.

Lau G, et al. Inj Prev 2022,28:381-393. doi: 10.1136/injuryprev-2021-044513

385

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold
Jjooyosaboysnwseiq
V11-739 1uawitedaq 1e GZ0g ‘ST aunr uo jwoo [wg uonuanaidAinluly:diy woly papeojumoq '2zoz AelN v Uo £TSY10-T20zZ-A21dAInluy9eTT 0T Se paysiignd 1si1 :Aaid [u)


https://dx.doi.org/10.1136/injuryprev-2021-044513
http://injuryprevention.bmj.com/

=
=
>
()
s
=

Systemat

Inj Prev: first published as 10.1136/injuryprev-2021-044513 on 4 May 2022. Downloaded from http://injuryprevention.omj.com/ on June 13, 2025 at Department GEZ-LTA

Erasmushogeschool .
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

‘papodal Jou ‘YN

*Bupsa) 03 Joud juawieas Jiay} jo Hed se suonedipaw uondudsaid paniadal oym syuaned Joj Junodde pue Apjuapl 0} spiodal [edipaw Huimalass papiodal saipnls [|e 1eyl 310N,

(52) sauipipAouayd ‘(0og) sareido ‘(00g) auleaod ‘(0s) sprouiqeuued
(€°€5) §1/8 '(007) s3uidazeipozuaq ‘(007) Sereaniigieq ‘(000 L) sauiweldyduwe ‘(o) oyodly

(4N) sbnup paiyadsun Jay3o snoLen ‘(80°0) |0Yod|y

(YN) syuessaidapiue 112/13 ‘(YN)

sajeldo ‘(YN) saulweaydweylaw ‘(YN) uopeyiaw ‘(YN) auled0d ‘sigeuued
(¥N) seuidazelpozuaq ‘(yN) sereiniigied ‘(yN) ssulwelayduwe ‘(g0°0) |0Yod|y
(4N) suessaudapnue d1pAous “(YN) saieido

‘(YN) saulwelaydweylaw ‘(YN) auopeyiaw ‘(YN) auiedod ‘(YN) sigeuued
"(4N) sauidazerpozuag ‘(yN) saleiniicueq ‘(YN) sauweldydwe ‘(€0°0) [0Yod|y
(z£°6) auopidoz ‘(89'7)

wapidjoz ‘(zze'7) [engueqousyd ‘(g/'1) wiedazeusyd ‘(6g'£) auopodAxo ‘(1)
wedazexo ‘(g0°/) wedazesu ‘(8°7) sulydiow ‘(8'1) aulwelaydweyiaw
‘(1) auopeyaul ‘(9yS) areuleqoidaw ‘(g6°0) uloiay ‘(0Ly'0L)
a1esfingAxolpAy ewweb ‘(g7 0) wedazesyunyy ‘(£z-9) aulydiow)Ayis ‘(08°s)
Aseysda (G |) wedazelp ‘(yg) auaydAxodoidonxsp ‘(66°7) auIspod ‘(£0°9)
auled0d ‘(g71) wedazeuopd ‘(85 0) ajopoidosiied ‘(| 6G) suidazeweqied ‘(91°0)

(5'72) LSE€/ET8

(6'8€) 9z L/6¥ :slley YbIH <
(1'6€) LOE/OZL 'S|[ey MO <«
(0°6€) £€7/691

(L°sb) 9v/LT's|es YOIH <
(0wp) ST/LL s|iey moT <
(5°9) LL/€€

(9°S7) 6LE/L6

(6°2€) 16101/LSEE

(9'97) 676/€€Y

(r'9€) tv/ss

(6°SY) 6LEIVLL

N

(€'99) 8181/L811

(£'78) TvevoT

(sbnip)

auun ‘(joyod|e) poojq
(sBnup) suun/wnies
‘(loyodje) wnias

(sbnup) auun
‘(loyooje) pooig

(sbnip)
auun ‘(joyodje) poolg

(710Z keIN—-210Z Yo1en) VS

(5107

Y2IRIN—E 10T Jaquia3das) SN
(GL0z aunr pue 1107
19qWBAON UaaM]a( syjuow
9AINASUOd-UOU |€) uteds
(G10T Youep pue 1107
19qWIBAON UsaMmlaq syiuow
SAIINI3SU0I-UoU 7€) uleds

W(£102) unyBnedp

6:(£107) uneny

(8107
eIpJeno-e||IA0pio)

(L107)
elpjenn-e||In0pI0)

Jouigeuued0ipAyenal ‘(85 0) aulydiouaidng ‘(6°8Z ‘a1|0qeIBW BUIRI0D) (8007 Jaquiadaq
(1) S09/4N aujuobajfozuag ‘(90'y) suiwelaydwe ‘(€9'y) wejozeidje ‘(10°0) |0Yyod|y (9°L¥) 2LT1IS09 (6'88) 8L lz/z88lL poojg —£007 Jaquadaq) kemioN  (1107) puensbog
(01) auopidoz ‘(g) wapidjoz ‘(g7|) wedazexo ‘(£) wedszeniu
‘(€) auiydiow ‘(pg) suopeyiaw ‘(g°0) wedazesyuny ‘(67) wedszelp (g)
3UIaP0d ‘(9) auleI0d ‘(G) wedazeuop ‘(g1 °0) [oulgeuued0IpAyeIal ‘(S v/t)
(Lov) L8v/861L  sdulwelaydwieyiaw Jojpue sauiweldydwe ‘(G) wejozeidje ‘(10°0) |0Yod|y (6'8%) 966/87  (L'0S) 8LLZ/YLOL poojg (1ek 1) KemuoN (9107) peg
(%) N/u ‘@dudjenaid «(sbnip (%) N “Apnas ay ui (%) N/u adf) s dweg (uoneanp Apnys) A13uno) PRECENY)

13410 4o} Tu/Bu 10 |0Yod|e 10} % '}JO-1ND UOIILAUIUOD) 1o} Palsal sbniq

sjuaiied |ejoj/u ‘sauinfui
paieal-||e} Yyum syuaned

‘paisa} uoipiodoiyg

Joyine 3sii4

s||e} snoun(ul Joy jendsoy 03 Bunuasaid syusized ui asn Bnip Jay3o 1o joyodje Aue jo dudeAsld € 3|qel

381-393. doi:10.1136/injuryprev-2021-044513

28:

1

Lau G, et al. Inj Prev 2022

386


http://injuryprevention.bmj.com/

Systematic review

Study

Bakke 2016

Cordovilla-Guardia 2018

% (95%Cl) Weight (%)

McLaughlin 2017

Subtotal
Martin 2017 L
Overall

=

40.66 (36.38,45.08) 28.65
39.03 (34.55,43.70)  28.51
53.33(30.12,75.19)  13.23
39.90 (36.71,43.13)  70.39
24.52 (23.09, 26.00)  29.61
36.59 (25.18,48.79)  100.00

T T T
0 25 50

T
75 100

Prevalence (%)

Figure 2  Forest plot reporting the prevalence (%) of any alcohol and/or drug use in patients presenting to hospital for fall-related injuries (pooled

n=4292).

Alcohol involvement
Twenty-two records reported the prevalence of alcohol involve-
ment in falls (table 4). Multiple records reported on cohorts
from the University of Maryland Shock Trauma Centre,** ** the
Oslo University Hospital,” *° a trauma centre in Taiwan,’** and
the National Trauma Data Bank in the USA.” ** Across the 18
independent cohorts identified, most studies (n=14, 78%) used
blood or serum samples to test for alcohol > 27733 3¢ 39 4346 48-51
The remaining studies used breath or saliva samples® *”*” or did
not report the sample type used.** The blood alcohol thresh-
olds used to define alcohol involvement ranged from 0% to
0.08% across studies. Eleven records (50%) did not report what
BAC value was used to define a positive result. The proportion
of missing alcohol data ranged from 1% to 88%, with studies
suggesting that patients who missed routine alcohol testing were
older and less seriously injured compared with those who were
tested.”’ *¢

The prevalence of alcohol involvement ranged from 2% to
57%. Included studies were not sufficiently similar to generate
a pooled prevalence estimate (I°=99.5%, p<0.01). Hetero-
geneity remained significant when excluding studies that only
examined older populations (*=99.5%, p<0.01), or that were
conducted outside of the USA (I*=99.1%, p<0.01). Significant
heterogeneity also remained when independently examining
high (I?=96.7%, p<0.01) and low falls (I*=99.0%, p<0.01).

Studies were predominantly conducted in North America,
where only two studies reported a prevalence less than
159%.%' 3¢ Both of these exclusively examined older popula-
tions, with Chippendale et al’' reporting a prevalence of 11% in
patients aged =55 years and Ekeh et a/*® reporting a prevalence
of 13% in patients aged =65 years. These findings are consistent
with another study, which reported that participants aged <65
years had a higher alcohol prevalence compared with partici-
pants aged =65 years (26% vs 119).*®

The cohort from Taiwan had a substantially lower alcohol
prevalence.’* * While Chuang et al*? reported a prevalence of
2% in patients aged >18 years, Peng et al* reported a preva-
lence of 4% in patients aged 20-65 years. Lower prevalence was

also reported across South America, particularly for Brazil and
the Dominican Republic.*?

Four studies reported on high and low falls independently
with varying results.’* * *¥ 3% The prevalence of alcohol involve-
ment ranged from 15% to 67% in low falls and 11% to 33% in
high falls. While alcohol involvement was consistently greater in
low falls compared with high falls in the three studies from the
USA, " #8350 the opposite was reported in the study from Spain.>*

lllicit and prescription drug involvement

Nine studies examined the prevalence of drugs other than
alcohol in falls (table 5).26303436 3940424852 61 srudies used urine
samples to test for drug use** 3¢ *° 42852 4nd one used blood
samples.’® Two studies used a combination of blood and urine
samples.?® > Missing toxicology data ranged from 11% to 88%
(table 5). While it was uncommon for patients with and without
toxicology test results to be compared, one study reported that
patients with TBI tested for tetrahydrocannabinol were slightly
older than those who were not tested.**

Six studies reported the combined prevalence of any drug
other than alcohol, with prevalence ranging from 7% to
46903430 39 4048 52 However, these studies were not sufficiently
homogeneous for meta-analysis (I?’=99.6%, p<0.01). Hetero-
geneity remained significant even after omitting Martin et al,*
which likely underestimated AOD prevalence by assuming that
patients who were not tested had not engaged in AOD use
(I’=72.3%, p=0.01).

Three studies reported specifically on the prevalence of
prescription medications.® ** ** McAllister et al*’ reported an
overall prevalence of 38.5%, comprised of a 15.4% preva-
lence for opioids and a 23.1% prevalence for benzodiazepines.
Comparatively, the prevalence of prescription medications was
just 19% in Spain®* and 23% in Norway.’® However, McAllister
et al*® included just 13 maxillofacial injury patients.

Research on illicit drug involvement in fall-related injuries was
limited. Cannabis involvement was most commonly reported on,
with prevalence ranging from 0% to 13%.°**°*? One additional
study reported a cannabis prevalence of 41% specifically for
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Table 4 Prevalence of acute alcohol use in patients presenting to hospital for injurious falls, organised by defined blood alcohol threshold and

country

First author

Sample type (BAC Proportion

Patients with fall-related injuries,

(year)’“ Country (study duration) cut-off, %) tested, n/N (%) n/Total patients in the study, N (%) Prevalence, n/N (%)
BAC threshold <0.05
Albrecht USA (NR) Blood (>0) Patients without ~ 499/1084 (46.0) 126/499 (25.3)
(2018)% toxicology data
were excluded
Valdez (2016)°°  USA (January 1 2012-December 31 Blood (>0) NR 566/1397 (40.5) 247/566 (43.6)
2012) » Low falls: 180/365 (49.3)
» High falls: 67/201 (33.3)
Nweze (2016)*  USA (January 2013-December 2013) Blood (=0.001) Patients without ~ 156/738 (21.1) 62/156 (39.7)
toxicology data » Low falls: 36/54 (66.7)
were excluded » High falls: 26/102 (25.5)
Ye (2013)* USA (1985-1996) NR (=0.01) NR 351/1819 (19.3)* 56/351 (15.9)*
Canada (1989-2009) 246/787 (31.3)* 247246 (9.7)*
Brazil (2001) 160/496 (32.3)* 7/160 (4.4)*
Argentina (2001) 203/682 (29.7)* 28/203 (13.9)*
Dominican Republic (2010-2011) 79/501 (15.8)* 5/79 (6.3)*
Guatemala (2010-2011) 150/513 (29.2)* 13/150 (8.7)*
Guyana (2010-2011) 115/485 (23.8)* 14/115 (11.9)*
Mexico (1986-2002) 535/2247 (23.8)* 79/535 (14.7)*
Nicaragua (2010-2011) 111/518 (21.4)* 10/111 (9.3)*
Panama (2010-2011) 123/490 (25.1)* 16/123 (12.8)*
Rundhaug Norway (October 2004-October Blood (>0) 217/265 (81.9) 104/265 (39.2) 46/81 (56.8)
(2015)% 2011)
Bogstrand Norway (December 2007-December  Blood (>0.01) 1882/2118 (88.9)  605/1272 (47.6) NR/NR (23)
(2011)® 2008)
Staton (2018)*”  Tanzania (5 August 2013-21 July Breath (=0.01) 516/523 (98.7) 53/516 (10.3) 14/53 (26.4)
2014)
Cordovilla- Spain (31 non-consecutive months ~ Blood (=0.03) 1187/1818 (65.3)  433/929 (46.6) 741433 (17.1)
Guardia (2018)* between November 2011 and June » Low falls: 45/307 (14.7)
2015 » High falls: 29/126 (23.0)
BAC threshold >0.05
Chuang (2016)* Taiwan (1 January 2009-31 Blood (>0.05) Patients without ~ 2630/2630 (100), including 2072 falls  55/2630 (2.1)
December 2013) toxicology data from a height <1 metre and 530 falls
were excluded from a height =1 metre
Peng (2016)*®  Taiwan (1 January 2009-31 Blood (=0.05) NR 2103/11 033 (19.1) 93/2103 (4.4)t
December 2014)
Martin (2017)*  USA (September 2013—-March 2015) ~ Serum (>0.08) NR 3357/10 191 (32.9), including 2138 680/3357 (20.3)t
ground level falls and 1219 falls from
a height
Talving (201 0)** USA (2003) Blood (=0.08) Patients without ~ 204/815 (25)* NR/NR (46)
toxicology data
were excluded
Yue (2017)°' USA (2010-2012) Blood (=0.08) 107/301 (35.5) 51/107 (47.7) 17/51 (33.3)
BAC threshold not reported
Dorji (2017)* Bhutan (8 April 2015-21 October Breath (NR) 339/374 (90.6) 80/339 (23.6) 31 (21-42)%
2015)
Forson (2016)*’  Ghana (3 November 201411 April  Breath or saliva Patients without ~ 172/1085 (15.9) 35/172 (20.3)
2015) (NR) toxicology data
were excluded
Bjarko et al Norway (October 1 2004-September Blood (NR) 362/493 (73) 229/493 (46.5) 99/299 (33)*
(2019)% 30 2014)
Benson (2018)27 USA (2007-2012) Blood (NR) Approximately 855/28 354 (3.0) 299/855 (35.0)
82%
Bernier (2016)?® USA (January 1992-December 2009) Blood (NR) Patients without ~ 2367/11 943 (19.8) 938/2367 (39.6)
toxicology data
were excluded
Chippendale USA (November 2013-May 2015) Blood (NR) NR 711/711 (100) NR/NR (11.2)
(2017)*
Ekeh (2014)% USAs (January 2006—-December Blood (NR) 499/4139 (12.1) 2401/4139 (58) NR/NR (13.3)
2010)
388 Lau G, et al. Inj Prev 2022;28:381-393. doi: 10.1136/injuryprev-2021-044513
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Table 4 Continued

First author

Sample type (BAC Proportion

Patients with fall-related injuries,

(year)"’f Country (study duration) cut-off, %) tested, n/N (%)  n/Total patients in the study, N (%) Prevalence, n/N (%)

Pandit (2014)*  USA (2007-2010) Serum (NR) Patients without 5927/23 983 (24.7)* 1464/5928 (24.7)*
toxicology data
were excluded

Strong (2016)*®  USA (January 1997-December 2008) Blood (NR) 43 403/46 226 7541/7541 (100) 1515/6961 (21.8)
(93.9)

*Some values were estimates using available data.

tDenominator is the total number of patients with fall-related injuries rather than the number of patients who were tested, as reported in the study.

tReported as % (95% Cl).

AIS, Abbreviated Injury Scale; AOD, alcohol and other drug; BAC, blood alcohol concentration; GCS, Glasgow Coma Scale; ISS, Injury Severity Score; NR, not reported; TB,

traumatic brain injury.

patients who fell from a height >15 ft.?° Two studies specifi-
cally addressed the use of cocaine and amphetamines, with both
reporting limited to no use.***

Only one study reported prevalence stratified by fall type.**
Psychotropic medications/opioids were twice as prevalent in
same level falls compared with falls from a height (23% vs 12%).
Comparatively, polydrug use (any combination of alcohol,
cannabis, cocaine/amphetamine or psychotropic medications/
opioids) was more common in falls from a height than in same
level falls (19% vs 5%). Cannabis and cocaine/amphetamine use
were low (<3%) for both high and low falls. However, patients
who engaged in polydrug use (n=40, 9%) were not included in
individual drug estimates, likely leading to underestimations in
prevalence for individual drug classes.

DISCUSSION

To our knowledge, this is the first systematic review examining
the prevalence of other drugs in addition to alcohol in patients
presenting to hospital for fall-related injuries. The estimated
pooled prevalence of 37% for any alcohol and/or drug use at the
time of injury reported in this review demonstrates that acute
AOD use is common in fall-related injuries. However, the prev-
alence of acute AOD use varied considerably, with prevalence
ranging from 25% to 53% in studies examining any alcohol and/
or drug use. For studies that specifically examined acute alcohol
use, prevalence ranged from 2% to 57%. Meanwhile, prevalence
ranged from 7% to 46% for studies that specifically examined
drugs other than alcohol. This review also identified several
limitations in existing research. Specifically, there is a need for
research that examines the prevalence of AOD use in fall-related
injuries outside of the USA, enables detailed examination of
drugs other than alcohol and polydrug use, and independently
addresses the role of AOD use in high and low falls.

As the majority of research originated from the USA, find-
ings from this review may not generalise well to other countries,
particularly low-income and middle-income countries. Impor-
tantly, some variation in prevalence is expected between coun-
tries since AOD use is heavily influenced by social, cultural and
legal factors, which can vary substantially both over time and
between locations.’* Notably, the studies from Taiwan®?* and
South America®® reported lower alcohol prevalence compared
with other studies in this review. However, the lack of consistent
testing approaches across injury populations largely prevents
potential geographical differences from being assessed. For
example, the study from Taiwan only tested patients who were
suspected to be intoxicated, which can substantially underes-
timate the prevalence of alcohol involvement.” Similarly, few
studies reported on socioeconomic status and non-acute AOD

use (eg, whether patients were current drinkers or had chronic
AOD use conditions), both of which may impact on the preva-
lence of AOD-related harms.*®

While the overall prevalence of drugs other than alcohol
varied across studies, research addressing the prevalence of
specific drug classes was limited. For example, at 19%-39%,
overall prescription drug use was common in fall-related injuries.
However, limited research addressed the prevalence of specific
prescription drugs (eg, benzodiazepines, opioids). This impairs
our ability to assess the risks associated with these medications,
which are important for the management of a variety of health
conditions. Only two studies addressed the prevalence of cocaine
and amphetamines, with both studies reporting little to no use
of these drugs. Notably, the low prevalence of cocaine reported
in this review is not consistent with a recent study from Brazil,
which reported a 13% prevalence of cocaine use in patients with
fall-related injuries based on blood tests as opposed to urine
tests.”” Findings regarding cannabis use were inconsistent, but
ultimately difficult to compare since testing methods were not
well reported, particularly regarding the timing of testing. Some
studies in this review were also conducted in areas which have
since legalised recreational cannabis use and may therefore not
represent the current prevalence of cannabis involvement in falls.

Research addressing different types of falls was also lacking.
Importantly, there are some key demographic differences
between people who typically experience low falls, intentional
high falls, and unintentional high falls.”® For example, while
low falls are more common in older populations, high falls are
more likely to include suicide-related or work-related injuries.*®
Additionally, people injured from intentional high falls often
have mental illness’® and may therefore be more likely to be
prescribed certain medications or to have AOD-related comor-
bidities.®® Despite this, few studies differentiated between high
and low falls and those that did had inconsistent results.

Evidently, AOD exposure is common in fall-related injuries
and research has demonstrated that prescription medications
can increase the odds of fall-related injuries in older patients
by 479%-68%.°! Notably, research has suggested that polyphar-
macy alone is not an independent risk factor for falls, but rather
the use of specific drugs that independently increase the risk of
falls.®* Therefore, interventions have largely focused on gradual
withdrawal and dose reduction of specific risk-increasing medi-
cations, which has been shown to successfully reduce fall inju-
ries.! However, falls associated with alcohol and illicit drugs
will likely require different prevention approaches due to the
lack of regulation compared with prescription medications and
demographic differences between alcohol, illicit and prescrip-
tion drug users. For example, a study examining people aged
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15-64 years showed a 40% increase in falls risk specifically
for people who used cannabis on less than a weekly basis, but
not for weekly cannabis users.®> Consequently, existing falls
prevention programmes, which are typically targeted towards
older populations with chronic prescription medication use
and who are at risk of low falls, are unlikely to be appropriate
for the prevention of cannabis-related falls. Similarly, existing
interventions are unlikely to generalise well to young-aged and
middle-aged adult populations, where alcohol is an important
risk factor for fall-related injuries.®* Nevertheless, research
addressing the falls risk associated with these AODs remains
limited.

Further research is needed to inform the development of
effective and targeted injury prevention strategies, including
research that addresses how non-prescription drugs contribute
to falls and which demographics are most affected. The overall
inconsistency in AOD testing methods has also highlighted the
importance of routine AOD testing and the adequate reporting
of AOD testing methods. Routine testing would assist in gener-
ating robust surveillance data that can better inform on the
burden and risk of AOD-related falls, as well as in identifying
patients who may benefit from interventions. However, regard-
less of whether testing is routine, it remains crucial for studies to
adequately report the relevant sample characteristics and toxi-
cology testing methods to enable comparison of prevalence data
across studies.

Limitations

This review was restricted to studies that used objective AOD
tests. While this helped to standardise AOD measurement across
studies, objective tests can misestimate acute AOD use.*® For
example, urine samples can continue to produce positive test
results for cannabis up to a month after use.*® Testing delays can
also make it difficult to differentiate between prescription medi-
cations that were present at the time of injury and medications
that were later administered as part of the patient’s treatment.

Testing rates at individual sites can also vary based on
different hospital policies and cultures. In some settings,
AOD testing is only performed at the discretion of hospital
staff or when a patient is suspected to be intoxicated, which
could affect prevalence estimates. Even in settings with
routine AOD testing policies, testing can be incomplete and
subject to clinician biases.®® This may particularly impact
on the testing of patients injured from low falls, which tend
to skew towards an older population who are less likely
to be tested.®® Furthermore, as many studies reported
on overall injury cohorts, testing rates for patients with
fall-related injuries specifically were often not reported,
making it difficult to assess the impact of varying testing
rates. Comparatively, studies that required patient consent
may have underestimated AOD involvement if patients who
engaged in AOD use were less likely to participate. This
could be particularly problematic in places where AOD
use is highly stigmatised or associated with more serious
consequences.

Additionally, this review only examined patients who
presented to hospital for medical attention. Therefore, find-
ings may not generalise to less serious injuries or to popu-
lations where there may be barriers to accessing healthcare
in hospital settings. With limited geographical areas repre-
sented, there is also potential for publication bias, particu-
larly for low-income and middle-income countries.
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CONCLUSION

AOD involvement is common in fall-related injuries.
However, there remains a need for research that addresses
the prevalence of drugs other than alcohol and polydrug
use, differentiates between various fall types, provides better
coverage of geographical and socioeconomic variations,
and enables the comparison of prevalence estimates across
studies and locations. Improving knowledge in these areas
will inform which populations are most affected by AOD-
related falls, which is necessary for designing effective injury
and AOD prevention strategies.

What is already known on this subject

= Acute alcohol use increases the risk of fall-related injuries in
a dose-response manner.

= Other drugs including cannabis, benzodiazepines and
antidepressants have been suggested to increase the risk of
fall-related injuries.

What this study adds

= There is a 37% prevalence of alcohol and/or other drug use in
patients presenting to hospital for fall-related injuries.

= The prevalence of alcohol and other drug use varied
considerably across studies, likely due to differences in
toxicology testing methods.

How this study might affect research, practice or policy

= Further research that objectively measures the prevalence of
drugs other than alcohol in fall-related injuries is needed, as
is research that differentiates between high and low falls.

Correction notice This article has been corrected since it was first published. The
open access licence has been updated to CC BY.

Contributors GL is guarantor for this study and was involved in the
conceptualisation of the study, conducting searches, abstract and full text screening,
data extraction, risk of bias assessments, data analyses and drafting of the original
manuscript. JYA was involved in abstract and full text screening and risk of bias
assessments. NK was involved in full text screening and risk of bias assessments.
BJG, BM, PMD, SR and BB were involved in the conceptualisation of the study and
critical revision of the manuscript.

Funding GL was supported by an Australian Government Research Training
Programme Scholarship (not applicable) and a Westpac Future Leaders Scholarship
(not applicable). BJG was supported by National Health and Medical Research
Council Investigator Grant (L2, ID 2009998). PMD was supported by a National
Health and Medical Research Council Senior Research Fellowship (1136090). BB
was supported by an Australian Research Council Discovery Future Fellowship
(FT210100183).

Competing interests PMD has received investigator-driven funding from Gilead
Sciences and an untied educational grant from Indivior for work unrelated to this
study and has served as an unpaid member of an advisory board for Mundipharma.
All other authors declare no conflicts of interest.

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 applicable.
Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Data are available upon request.

Supplemental material This content has been supplied by the author(s).

It has not been vetted by BMJ Publishing Group Limited (BMJ) and may not
have been peer-reviewed. Any opinions or recommendations discussed are
solely those of the author(s) and are not endorsed by BMJ. BMJ disclaims all
liability and responsibility arising from any reliance placed on the content.
Where the content includes any translated material, BMJ does not warrant the
accuracy and reliability of the translations (including but not limited to local
regulations, clinical guidelines, terminology, drug names and drug dosages), and
is not responsible for any error and/or omissions arising from translation and
adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs
Georgina Lau http://orcid.org/0000-0001-6519-0405
Ben Beck http://orcid.org/0000-0003-3262-5956

REFERENCES

1

20

21

22

23

24

25

James SL, Lucchesi LR, Bisignano C, et a/. The global burden of falls: global, regional
and national estimates of morbidity and mortality from the global burden of disease
study 2017. Injury Prevention 2020;26:i3—11.

Masud T, Morris RO. Epidemiology of falls. Age Ageing 2001;30:3-7.

Tinetti ME, Williams CS. The effect of falls and fall injuries on functioning in
community-dwelling older persons. J Gerontol A Biol Sci Med Sci 1998;53A:M112-9.
Vonghia L, Leggio L, Ferrulli A, et al. Acute alcohol intoxication. Eur J Intern Med
2008;19:561-7.

Thompson JP. Acute effects of drugs of abuse. Clin Med 2003;3:123-6.

Taylor B, Irving HM, Kanteres F, et al. The more you drink, the harder you fall: a
systematic review and meta-analysis of how acute alcohol consumption and injury or
collision risk increase together. Drug Alcohol Depend 2010;110:108-16.

Johnston JIE, McGovern S. Alcohol related falls: an interesting pattern of injuries.
Emergency Medicine Journal 2004;21:185-8.

Hingson R, Howland J. Alcohol as a risk factor for injury or death resulting from
accidental falls: a review of the literature. J Stud Alcohol 1987;48:212-9.

Laberge S, Crizzle AM. A literature review of psychotropic medications and alcohol

as risk factors for falls in community dwelling older adults. Clin Drug Investig
2019;39:117-39.

Seppala LJ, Wermelink AMAT, de Vries M, et al. Fall-risk-increasing drugs: a systematic
review and meta-analysis: II. psychotropics. / Am Med Dir Assoc 2018;19:371.
el1-371.e17.

Hart LA, Phelan EA, Yi JY, et al. Use of fall Risk-Increasing drugs around a fall-related
injury in older adults: a systematic review. J Am Geriatr Soc 2020;68:1334—43.
Gonzélez-Wilhelm L. Prevalence of alcohol and illicit drugs in blood specimens from
drivers involved in traffic law offenses. systematic review of cross-sectional studies.
Traffic Inj Prev 2007,8:189-98.

Griggs W, Caldicott D, Pfeiffer MJ. The impact of drugs on road crashes assaults and
other trauma—a prospective trauma toxicology study. Canberra Australian Institute of
Criminology; 2007.

Godin K, Stapleton J, Kirkpatrick SI, et al. Applying systematic review search methods
to the grey literature: a case study examining guidelines for school-based breakfast
programs in Canada. Syst Rev 2015;4:1-10.

Roxburgh A, Ritter A, Slade T. Trends in drug use and related harms in Australia, 2001
to 2013. Sydney National Drug and Alcohol Research Centre, University of New South
Wales; 2013.

Substance Abuse and Mental Health Services Administration. Key substance use and
mental health indlicators in the United States: results from the 2019 national survey
on drug use and health. Rockville, Maryland: Center for Behavioral Health Statistics
and Quality, Substance Abuse and Mental Health Services Administration, 2020.
Munn Z, Moola S, Riitano D, et al. The development of a critical appraisal tool for use
in systematic reviews addressing questions of prevalence. Int J Health Policy Manag
2014;3:123-8.

Ekegren CL, Beck B, Climie RE, et al. Physical activity and sedentary behavior
subsequent to serious orthopedic injury: a systematic review. Arch Phys Med Rehabil
2018;99:164-77.

Hoy D, Brooks P, Woolf A, et al. Assessing risk of bias in prevalence studies:
modification of an existing tool and evidence of interrater agreement. J Clin Epidemiol
2012;65:934-9.

Migliavaca CB, Stein C, Colpani V. How are systematic reviews of prevalence
conducted? A methodological study. BMC Medical Research Methodology
2020;20:1-9.

Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1. Introduction—GRADE
evidence profiles and summary of findings tables. J Clin Epidemiol 2011;64:383-94.
Chiarotto A, Clijsen R, Fernandez-de-Las-Penas C, et a/. Prevalence of myofascial
trigger points in spinal disorders: a systematic review and meta-analysis. Arch Phys
Med Rehabil 2016;97:316-37.

Nyaga VN, Arbyn M, Aerts M. Metaprop: a Stata command to perform meta-analysis
of binomial data. Arch Public Health 2014:72:39.

Albrecht JS, Afshar M, Stein DM, et al. Association of alcohol with mortality after
traumatic brain injury. Am J Epidemiol 2018;187:233-41.

Bakke E, Bogstrand ST, Normann PT, et a/. Influence of alcohol and other substances
of abuse at the time of injury among patients in a Norwegian emergency department.
BMC Emerg Med 2016;16:1-9.

392

Lau G, et al. Inj Prev 2022;28:381-393. doi: 10.1136/injuryprev-2021-044513

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

Jjooyosaboysnwseiq
V11-739 1uawitedaq 1e GZ0g ‘ST aunr uo jwoo [wg uonuanaidAinluly:diy woly papeojumoq '2zoz AelN v Uo £TSY10-T20zZ-A21dAInluy9eTT 0T Se paysiignd 1si1 :Aaid [u)


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-6519-0405
http://orcid.org/0000-0003-3262-5956
http://dx.doi.org/10.1136/injuryprev-2019-043286
http://dx.doi.org/10.1093/ageing/30.suppl_4.3
http://dx.doi.org/10.1093/gerona/53A.2.M112
http://dx.doi.org/10.1016/j.ejim.2007.06.033
http://dx.doi.org/10.7861/clinmedicine.3-2-123
http://dx.doi.org/10.1016/j.drugalcdep.2010.02.011
http://dx.doi.org/10.1136/emj.2003.006130
http://dx.doi.org/10.15288/jsa.1987.48.212
http://dx.doi.org/10.1007/s40261-018-0721-6
http://dx.doi.org/10.1016/j.jamda.2017.12.098
http://dx.doi.org/10.1111/jgs.16369
http://dx.doi.org/10.1080/15389580601188121
http://dx.doi.org/10.1186/s13643-015-0125-0
http://dx.doi.org/10.15171/ijhpm.2014.71
http://dx.doi.org/10.1016/j.apmr.2017.05.014
http://dx.doi.org/10.1016/j.jclinepi.2011.11.014
http://dx.doi.org/10.1186/s12874-020-00975-3
http://dx.doi.org/10.1016/j.jclinepi.2010.04.026
http://dx.doi.org/10.1016/j.apmr.2015.09.021
http://dx.doi.org/10.1016/j.apmr.2015.09.021
http://dx.doi.org/10.1186/2049-3258-72-39
http://dx.doi.org/10.1093/aje/kwx254
http://dx.doi.org/10.1186/s12873-016-0085-2
http://injuryprevention.bmj.com/

Systematic review

26 Banks K, Biswas S, Wong M, et al. Cannabis use is associated with increased 46 Rundhaug NP, Moen KG, Skandsen T, et al. Moderate and severe traumatic brain
mechanical ventilation and polysubstance use in trauma patients. Am Surg injury: effect of blood alcohol concentration on Glasgow coma scale score and
2019;85:226-9. relation to computed tomography findings. J Neurosurg 2015;122:211-8.

27 Benson C, Weinberg J, Narsule CK, et al. A comparison of alcohol positive and alcohol 47 Staton CA, Vissoci JRN, Toomey N, et al. The impact of alcohol among injury patients
negative trauma patients requiring an emergency laparotomy. Am J Emerg Med in Moshi, Tanzania: a nested case-crossover study. BMC Public Health 2018;18:1-9.
2018;36:1139-44. 48 Strong BL, Torain JM, Greene CR, et al. Outcomes of trauma admission for falls:

28 Bernier RA, Hillary FG. Trends in alcohol use during moderate and severe traumatic influence of race and age on inhospital and post-discharge mortality. The American
brain injury: 18 years of neurotrauma in Pennsylvania. Brain Injury 2016;30:414-21. Journal of Surgery 2016;212:638—44.

29 Bjarke VV, Skandsen T, Moen KG, et a/. Time of injury and relation to alcohol 49 Talving P, Plurad D, Barmparas G, et /. Isolated severe traumatic brain injuries:
intoxication in moderate-to-severe traumatic brain injury: a decade-long prospective association of blood alcohol levels with the severity of injuries and outcomes. J
study. World Neurosurg 2019;122:6684-9. Trauma 2010:68:357—62.

30 Bogstrand ST, Normann PT, Rossow |, et al. Prevalence of alcohol and other 50 Valdez C, Radomski M, Renne C, et a/. Alcohol level and injury severity: is the floppy

substances of abuse among injured patients in a Norwegian emergency department.
Drug Alcohol Depend 2011;117:132-8.

31 Chippendale T, Gentile PA, James MK. Characteristics and consequences of falls
among older adult trauma patients: considerations for injury prevention programs.
Aust Occup Ther J 2017;64:350-7.

patient myth true? J Surg Res 2016,200:664-8.

51 Yue JK, Ngwenya LB, Upadhyayula PS, et a/. Emergency department blood alcohol
level associates with injury factors and six-month outcome after uncomplicated mild
traumatic brain injury. Journal of Clinical Neuroscience 2017;45:293-8.

32 Chuang J-F, Rau C-S, Liu H-T, et al. Obese patients who fall have less injury severity 52 Yue JK, Phelps RRL, Winkler EA, et al. Substance use on admission toxicology

but a longer hospital stay than normal-weight patients. World Journal of Emergency screen s associated with peri-injury factors and six-month outcome after -
Surgery 2016:11. traumatic brain injury: a TRACK-TBI pilot study. Journal of Clinical Neuroscience

33 Cordovilla-Guardia S, Vilar-Lopez R, Lardelli-Claret P, et al. Admission to Intensive Care 2020;75:149-56.

for a trauma related to alcohol or drugs, a 'teachable moment’ for the beginning of a 53 Ye, Cherpitel C, Macdonald S. Alcohol-related injuries in the Americas: Variation by
change. Enfermeria Intensiva 2017;28:4-12. cause and country. In: Prevention of alcohol-related injuries in the Americas: from
34 Cordovilla-Guardia S, Garcia-Jiménez C, Fernandez-Mondéjar E, et al. Association evidence to policy action. 61, 2013.
between the detection of alcohol, illicit drugs and/or psychotropic medications/opioids 54 Gordon R, Heim D, MacAskill S. Rethinking drinking cultures: a review of drinking
in patients admitted due to trauma and trauma recidivism: a cohort study. PLoS One cultures and a reconstructed dimensional approach. Public Health 2012;126:3-11.
2018:13:0203963. 55 LiY-M, Tsai S-Y, Hu S-C, et al. Alcohol-related injuries at an emergency department in
35 Dorji G, Pradhan S, Tenzin T, et a/. Blood alcohol and injury in Bhutan: targeted eastern Taiwan. J Formos Med Assoc 2006;105:481-8.
surveillance in a national referral hospital emergency department. Injury Prevention 56 Probst C, Kilian C, Sanchez S, et al. The role of alcohol use and drinking patterns in
2017;23:64-6. socioeconomic inequalities in mortality: a systematic review. Lancet Public Health
36 Ekeh AP, Parikh PP, Walusimbi M, et a/. The prevalence of positive drug and alcohol 2020;5:e324-32.
screens in elderly trauma patients. Substance Abuse 2014;35:51-5. 57 Bombana HS, Bogstrand ST, Gjerde H, et a/. Use of alcohol and illicit drugs by trauma
37 Forson PK, Gardner A, Oduro G, et al. Frequency of alcohol use among injured patients in Sao Paulo, Brazil. injury 2022;53:30-36.
adult patients presenting to a Ghanaian emergency department. Ann Emerg Med 58 Granhed H, Altgarde E, Akyurek LM. Injuries sustained by falls - a review. Trauma
2016;68:492-500. Acute Care 2017;2:38.
38 Hoonpongsimanont W, Ghanem G, Chen Y, et a/. Underreporting of alcohol use in 59 Choi JH, Kim SH, Kim SP, et al. Characteristics of intentional fall injuries in the ED. Am
trauma patients: a retrospective analysis. Subst Abus 2021;42:1-5. J Emerg Med 2014:32:529-34.
39 Martin MJ, Bush LD, Inaba K, et al. Cervical spine evaluation and clearance in the 60 Jane-Llopis E, Matytsina |. Mental health and alcohol, drugs and tobacco: a review of

intoxicated patient: a prospective Western trauma association multi-institutional trial
and survey. Journal of Trauma and Acute Care Surgery 2017;83:1032-40.

40 McAllister P, Jenner S, Laverick S. Toxicology screening in oral and maxillofacial trauma
patients. Br J Oral Maxillofac Surg 2013;51:773-8.

the comorbidity between mental disorders and the use of alcohol, tobacco and illicit
drugs. Drug Alcohol Rev 2006;25:515-36.
61 de Jong MR, Van der Elst M, Hartholt KA. Drug-related falls in older patients:

41 Mclaughlin C, Kearns NT, Bennett M, et af. Alcohol and drug toxicology screens at implicated‘drugs, consequences, and possible prevention strategies. Therapeutic
time of hospitalization do not predict PTSD or depression after traumatic injury. Am J Advances in D’f’g safety 2013;4:147-54. . ) .
Surg 2017:214:390-6. 62 Hammond T, W|‘|sor‘1 A. Polypharmacy and falls in the elderly: a literature review.

42 Nguyen BM, Kim D, Bricker S, et al. Effect of marijuana use on outcomes in traumatic Nurs./ng ar?d M/dW/fer.)( Studies _2013;1 17155, - )
brain injury. Am Surg 2014:80:979-83. 63 Barrio G, Jiménez-Mejias E, Pulido J, et al. Association between cannabis use and

43 Nweze IC, DiGiacomo JC, Shin SS, et al. Demographic and socioeconomic factors non-traffic injuries. Accident Analysis & Prevention 2012;47:172-6.

influencing disparities in prevalence of alcohol-related injury among underserved 64 Kool B, Ameratunga S, Jackson R. The role of alcohol in unintentional falls among
trauma patients in a safety-net hospital. Injury 2016;47:2635-41. young and middle-aged adults: a systematic review of epidemiological studies. Injury
44 PanditV, Patel N, Rhee P, et al. Effect of alcohol in traumatic brain injury: is it really Prevention 2009;15:341—7.
protective? J Surg Res 2014;190:634-9. 65 Hadland SE, Levy S. Objective testing: urine and other drug tests. Child Adolesc
45 Peng S-H, Hsu S-Y, Kuo P-, et al. Influence of alcohol use on mortality and Psychiatr Clin N Am 2016;25:549-65.
expenditure during hospital admission: a cross-sectional study. BMJ Open 66 Rootman DB, Mustard R, Kalia V, et al. Perceptions and realities of testing for alcohol
2016;6:013176. and other drugs in trauma patients. J Trauma Acute Care Surg 2007;63:1370-3.

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold
Jjooyosaboysnwseiq
V11-739 1uawitedaq 1e GZ0g ‘ST aunr uo jwoo [wg uonuanaidAinluly:diy woly papeojumoq '2zoz AelN v Uo £TSY10-T20zZ-A21dAInluy9eTT 0T Se paysiignd 1si1 :Aaid [u)

Lau G, et al. Inj Prev 2022,28:381-393. doi: 10.1136/injuryprev-2021-044513 393


http://dx.doi.org/10.1177/000313481908500234
http://dx.doi.org/10.1016/j.ajem.2017.11.028
http://dx.doi.org/10.3109/02699052.2015.1127998
http://dx.doi.org/10.1016/j.wneu.2018.10.122
http://dx.doi.org/10.1016/j.drugalcdep.2011.01.007
http://dx.doi.org/10.1111/1440-1630.12380
http://dx.doi.org/10.1186/s13017-015-0059-9
http://dx.doi.org/10.1186/s13017-015-0059-9
http://dx.doi.org/10.1016/j.enfie.2016.12.001
http://dx.doi.org/10.1371/journal.pone.0203963
http://dx.doi.org/10.1136/injuryprev-2015-041911
http://dx.doi.org/10.1080/08897077.2013.797539
http://dx.doi.org/10.1016/j.annemergmed.2016.04.033
http://dx.doi.org/10.1080/08897077.2019.1671936
http://dx.doi.org/10.1097/TA.0000000000001650
http://dx.doi.org/10.1016/j.bjoms.2013.03.017
http://dx.doi.org/10.1016/j.amjsurg.2017.06.026
http://dx.doi.org/10.1016/j.amjsurg.2017.06.026
http://dx.doi.org/10.1177/000313481408001015
http://dx.doi.org/10.1016/j.injury.2016.10.020
http://dx.doi.org/10.1016/j.jss.2014.04.039
http://dx.doi.org/10.1136/bmjopen-2016-013176
http://dx.doi.org/10.3171/2014.9.JNS14322
http://dx.doi.org/10.1186/s12889-018-5144-z
http://dx.doi.org/10.1016/j.amjsurg.2016.06.002
http://dx.doi.org/10.1016/j.amjsurg.2016.06.002
http://dx.doi.org/10.1097/TA.0b013e3181bb80bf
http://dx.doi.org/10.1097/TA.0b013e3181bb80bf
http://dx.doi.org/10.1016/j.jss.2015.10.001
http://dx.doi.org/10.1016/j.jocn.2017.07.022
http://dx.doi.org/10.1016/j.jocn.2020.02.021
http://dx.doi.org/10.1016/j.puhe.2011.09.014
http://dx.doi.org/10.1016/S0929-6646(09)60188-1
http://dx.doi.org/10.1016/S2468-2667(20)30052-9
http://dx.doi.org/10.1016/j.injury.2021.10.032
http://dx.doi.org/10.21767/2476-2105.100038
http://dx.doi.org/10.21767/2476-2105.100038
http://dx.doi.org/10.1016/j.ajem.2014.01.053
http://dx.doi.org/10.1016/j.ajem.2014.01.053
http://dx.doi.org/10.1080/09595230600944461
http://dx.doi.org/10.1177/2042098613486829
http://dx.doi.org/10.1177/2042098613486829
http://dx.doi.org/10.5812/nms.10709
http://dx.doi.org/10.1016/j.aap.2012.01.002
http://dx.doi.org/10.1136/ip.2008.021303
http://dx.doi.org/10.1136/ip.2008.021303
http://dx.doi.org/10.1016/j.chc.2016.02.005
http://dx.doi.org/10.1016/j.chc.2016.02.005
http://dx.doi.org/10.1097/TA.0b013e31815b837a
http://injuryprevention.bmj.com/

	Prevalence of alcohol and other drug use in patients presenting to hospital for fall-­related injuries: a systematic review
	Abstract
	Introduction
	Methods
	Search strategy
	Inclusion and exclusion criteria
	Study selection
	Data extraction
	Risk of bias assessment
	Quality of evidence
	Data synthesis

	Results
	Overview of included studies
	Risk of bias
	Any AOD involvement
	Alcohol involvement
	Illicit and prescription drug involvement

	Discussion
	Limitations

	Conclusion
	References


