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Abstract
In the elderly, a significant decline in the liver and renal function was observed with increasing aging. This study aims to identify
the characteristics of elderly with acute poisoning and analyzed the difference between Asia and non-Asia. We gathered works of
literature from the Google Scholar database and PubMed with limits in human, English, MEDLINE, age above 65 years old, and
title or abstract of “acute poisoning in the elderly” from the year 1983 to 2019. During the 36 years, 11 articles from Google
Scholar (including 9 articles in PubMed) with 34,593 patients were included to study. Data of age, gender, etiology, poisoned
substance, outcome, length of stay (LOS), and mortality rate were collected, and we divide them into two groups: Asia and non-
Asia, to compare the diversities and discussionweremade. Themean ± SD (standard deviation) in age is 72.3 ± 4.5 years old. Of
these patients, 57.8% were male. Accidental poisoning was more common in elderlies. Of the types of poisoning, drugs were the
most common substance (40.4%). Among all the cases in this study, 60.2% were admitted to the hospital after poisoning. Of
them, 26.2% were admitted to an intensive care unit (ICU). The mortality rate of the study participants was 13.2%. Most of the
poisoned elderly patients are unintentional, and drug (BZDs) is the most common agent poisoned. Asia group of poisoned elderly
patients are older, male predominant, more intentional, and having a higher rate of mortality than the non-Asia group.
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Introduction

Acute poisoning is an important health issue in all population
nowadays. The World Health Organization (WHO)
proclaimed in 2015, the world’s population over 60 years
had reached up to 12% worldwide and estimated to be nearly
double until 2050. Until 2019, the life expectancy at birth of
both sexes came up to 72 years old on average [1]. It is be-
lieved the health issue in the elderly becomes more and more
important.

In the elderly, a significant decline in the liver and renal
function was observed with increasing aging. Drug clearance
of some drugs by the liver can be reduced by up to 30% and
renal excretion is decreased almost by half in about two-thirds
of elderly subjects accompanied by comorbid factors such as
hypertension, diabetes, and coronary heart disease [2].

However, the characteristics in elderly poisoning are not
well understood yet due to papers discussed toxicology were
seldom focused on the elderly. This study aims to identify the
characteristics of elderly with acute poisoning and analyzed
the difference between Asia and non-Asia.

Materials and Methods

We gathered works of literature from the Google Scholar da-
tabase and PubMed with limits in human, English,
MEDLINE, age above 65 years old, and title or abstract of
“acute poisoning in the elderly” from the year 1983 to 2019.
During the 36 years, a total of 9 articles were selected from
PubMed and 11 articles (China: 2; Hong Kong: 1; Taiwan: 1;
Korea: 1; Tehran:1; the USA: 3; Egypt: 1; and Spain: 1) from
Google Scholar (including 9 articles in PubMed). Of them,
34,593 patients were included to study.
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Data of age, gender, etiology, poisoned substance, out-
come, length of stay (LOS), and mortality rate were collected,
and we divide them into two groups: Asia and non-Asia, to
compare the diversities and discussion were made. Data were
collected and analyzed using the Student t test and chi-square
test using IBM SPSS 20. p values < 0.05 (2-tailed) indicated
statistical significance.

Results

Baseline demographic and clinical data of all patients are
shown in Table 1. The mean ± SD (standard deviation) in
age is of 72.3 ± 4.5 years old. Of these patients, 57.8% were
male and 42.2% were female. Accidental poisoning was more
common in elderlies, which accounted for 59.9% of all the
cases. Of the types of poisoning, drugs were the most common
substance (40.4%), followed by herbicide and pesticide
(20.7%), corrosive and detergent (15.4%), chemical (8%),
toxic gases (7.9%), and insect sting (7.6%).

The key causative substance in drugs was BZD
(benzodiazepine) overdose (22.5%), followed by illicit drug
(opioid) use (20.7%). Among all the cases in this study, 60.2%
were admitted to hospital after poisoning. Of them, 26.2%
were admitted to intensive care unit (ICU). The average length
of stay (LOS) was 13.2 days, and the mortality rate of the
study participants was 13.2%.

We also compared Asia and non-Asia group as geographic
analysis in Table 2. In gender, male intentional overdose cases
were more commonly seen in Asia group (59.7% versus

43.5%, p = 0.001 < .05) while non-Asia group was female
predominant. In etiology of poisoning, Asia group was more
commonly poisoned intentionally (62.4% versus 38.4%, p =
0.001 < .05), but non-Asia group outnumbered in accidental
poisoning (61.6%). For substance, Asia group also had higher
proportion in drug poisoning (48.4% versus 31.9%, p = 0.014
< .05) and higher mortality rate (16.6% versus 9.0%, p = 0.028
< .05) than non-Asia group.

Discussion

Age

In consensus, comparing to younger population, elderly has
more comorbidities and decline physiological function. Klein-
Schwartz and Oderda pointed out the factors during the phys-
iological changes, such as renal insufficiency, slower hepatic
biochemical metabolism, or decreased lean body mass, that
inconsequence affect drug distribution and pharmacodynam-
ics [3]. Therefore, the drug dosage should be adjusted careful-
ly if the patients have known renal or liver dysfunction. If
possible, drug levels should also be monitored since the serum
creatinine level or liver enzyme levels alone may not reflect
the real metabolism function. Besides, the elderly has more
comorbidities under medication control resulting in
polypharmacy, which is already known raising risks in ad-
verse drug effects (ADR), hospital admission, and even death
[4, 5]. For these reasons, intentionally poisoned elderly is
vulnerable and fragile to recover from intoxication. The inci-
dence of intentional elderly poisoning is significantly higher
in Asians than in non-Asians (62.4% versus 38.4%), possibly
because of the relatively low availability of firearms, extreme-
ly heavy workload, and social pressures in East Asian regions
such as China, Japan, and South Korea [6].

Besides physiological factors, psychological change with
aging could also lead to unintentional poisoning. Several stud-
ies had mentioned age-related dementia increasing the possi-
bility of drug poisoning [7, 8]. Degenerated mental function is
an also risk factor of drug-related poisoning that we should
avoid in clinical practicing. Medication reconciliation at out-
patient department (OPD) may also be efficient as prevention.

The mean age of Asia group in poisoning is slightly older
than the non-Asia group by 3 years (73.4 years versus 70.1
years, p = 0.000). According to the World Population Project
of the United Nations, WHO, within the developed countries,
Asian countries are more significant in population aging than
other areas. Until 2017, there were about 549 million persons
aged 60 years or older in Asia area, which accounted for more
than half of the old age population in the whole world [9].
Thus, elderly poisoning is indeed an urgent issue to be con-
cern about.

Table 1 General data of acute poisoning in the elderly

Mean age (years old) 72.3 ± 4.5

Gender Male 57.8%

Female 42.2%

Etiology Intentional 40.1%

Accidental 59.9%

Substance Drug 40.4%

Benzodiazepine 22.5%

Opioid 20.7%

Herbicide + pesticide 20.7%

Corrosive 15.4%

Chemical 8.0%

Gases 7.9%

Insect sting 7.6%

Admission rate 60.2%

Ward 39.2%

ICU (intensive care unit) 26.2%

Length of stay (days) 13.2 days

Mortality rate 13.2%
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Gender

Overall, like our statistics, poisoning events in males that
slightly outnumber females were shown by several studies
[10, 11]. However, when separating the population by nations,
females outnumber males in the non-Asia group (56.5% ver-
sus 43.5%, p = 0.001). It may cause by different population
structures that females are predominant in 65 years or above
[3, 12]. Therefore, the results might not demonstrate the real
female elderly in poisoned risk preponderance. Unlike non-
Asian elderly poisoning (male: 43.5%, female: 56.5%), the
incidence of Asian elderly poisoning is higher in men than
in women (male: 59.7%, female: 40.3%). Our data on the
gender indicated that Asian men have a higher rate of elderly
poisoning than non-Asian men, with a statistically significant
difference (59.7% versus 43.5%, p = 0.001).

Etiology

In our study, the main etiology of elderly poisoning is by
accident in the whole picture (accidental versus intentional,
59.9% versus 40.1%, p = 0.001). Mostly these cases were
caused by unintentional drug overdose, ADR, or accidental
herbicide toxicity due to the daily agricultural use. Poisoned
elderly owing to intentional overdose accounted for a higher
rate in Asia than non-Asia (62.4% versus 38.4%, p = 0.001 <
0.05).

When it comes to intentional toxicity, many factors such as
comorbidities, depression, losing the ability of activity of dai-
ly living, or decreased social participation may lead to the
consequence of self-poisoning in the elderly [10, 13].

Poisoned Substance

Looking at the substances that cause elderly poisoning, we can
find that the most common poisoned substance is the drug,

which accounted for 40.4%, followed by benzodiazepine
(22.5%), and herbicide and pesticide 20.7%. This is compat-
ible with the report from Ireland in 2014. Tranquilizers are the
most seen substance in intentional overdose [14, 15].
Regarding drug poisoning, we can find that Asians have a
significantly higher rate than non-Asian (48.4% versus
31.9%, p = 0.014 < .05). Benzodiazepine poisoning accounts
for the highest proportion of drug poisoning, followed by
opioids (22.5% versus 20.7%).

Elderly usually get much more medication than they need-
ed themselves from over the counter or hospital for comorbid-
ities or chronic systemic diseases. The most common surplus
medications prescribed are sedatives (benzodiazepine) and
hypnotics.

Fujie et al. described that phenomena of inappropriate med-
ications are 7.11 times and easily to be polypharmacy are 1.51
times in circumstances after visits of several physicians [16].

Rates of opioid misuse and overdose have reached new
highs in recent years in the USA, fueled by an abundance of
prescription opioids and new spikes in heroin and synthetic
opioid use [17]. While numerous reports indicate that the co-
abuse of opioids and BZDs are ubiquitous around the world,
the reasons for the co-abuse of these medications possibly
remain that opioid abusers are using BZDs therapeutically to
self-medicate anxiety, mania, or insomnia [18].

We analyzed the cause of the second common elderly poi-
soning: herbicide and pesticide and found that the prevalence
rate in Asians is significantly lower than in non-Asian people
(15.2% versus 21.2%, p = 0.010). Most of the developed non-
Asian capitalist countries have modernized agriculture. New
progress in agricultural production technology after World
War II is the following: the mechanization of individual oper-
ations has developed into the mechanization of the entire pro-
duction process, forming a comprehensive series of mechani-
zation and automation; the application levels of fertilizers and
pesticides have been further improved and become more

Table 2 Comparison of Asia
group and non-Asia group in
clinical parameters of poisoning
in the elderly. *Statistical signifi-
cance is set at p < 0.05

Asia Non-Asia All p value, two-tailed

Mean age 73.4 ± 4.2 70.1 ± 5.8 72.3 ± 4.5 0.000*

Male % 59.7 43.5 57.8 0.001*
Female % 40.3 56.5 42.2

Intentional % 62.4 38.4 40.1 0.001*
Accidental % 37.6 61.6 59.9

Admission % 62.9 52.3 60.2 0.199

Drug % 48.4 31.9 40.4 0.014*

Benzodiazepine % 24.5 12.9 22.5 0.031*

(Herbicide + pesticide) % 15.2 21.2 20.7 0.010*

Corrosive % 29.3 8.1 15.4 0.006*

Sting % 2.2 8.4 7.6 0.000*

Mortality % 16.6 9.0 13.2 0.028*
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efficient. Therefore, the chance of accidental pesticide poison-
ing is higher than that of Asians. Insect sting poisoning in non-
Asia group is more common than in Asia group, possibly
resulted from non-Asia people joined more outdoor activities
than Asia group people by culture and much leisure time.

Outcome

As for the hospitalization rate due to poisoning, Asian elderly
are higher than non-Asian elderly, but there is no statistical
difference (62.9% versus 52.3%, p = 0.199). A Sweden study
described poisoned patients with deeper coma (Glasgow
Coma Scale (GCS) score 3–6) have an approximately 7-fold
higher mortality rate than the overall hospital mortality from
acute poisoning [19]. Poisoned elderly in Asia group has
higher mortality rate than in non-Asia group possibly resulted
from more cases in BZDs and drug poisoning. More than half
(60.2%) of poisoned elderly need to be hospitalized, and the
mean hospital stay was 13.2 days. Overall mortality rate of
poisoned elderly patients was 13.2%. Low birth rate and aging
population structured society gradually raise the concern of
elderly patients in daily practice. Poisoned elderly patients
are fragile and vulnerable to recover. Most of them are unin-
tentional, and drug (BZDs) is the most common agent poi-
soned. Asia group of poisoned elderly patients are older, male
predominant, more intentional, and having higher rate of mor-
tality than non-Asia group.

Prescription is an art. Besides avoidance of opportunity of
acute poisoning, a study from the Netherlands described over-
prescription of short-acting beta agonists in the treatment of
asthma associated with asthma exacerbations [20]. Being
aware of prevention in opioid over-prescription from contrib-
uting to opioid misuse in post-surgical patients is also impor-
tant [21]. Physicians need appropriate drug review and im-
provement in the quality of drug prescription especially in
older patients who faced cancer or chronic progressive dis-
eases [22].
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