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Introduction

Substance abuse is defined as hazardous use of psychoactive 
substances, resulting in dependence syndrome.1 These psy-
choactive substances include illicit substances, alcohol, and 
some prescribed and over-the-counter medications (opioids, 
benzodiazepines, and sedatives).2,3 Thailand is an aging soci-
ety, with 15% of the population aged 60 years or older.4 The 
prevalence of substance abuse in the elderly has been esti-
mated to be as high as 16%; however, this issue has received 
very limited attention and is often underreported.5 A previous 
study by Duncan et al.6 revealed that substance abuse in the 
elderly involved illicit substances (including cocaine, mari-
juana, inhalants, and methamphetamine) to a greater degree 
compared to alcohol and prescribed medications. The risk  
factors for substance abuse among older adults are chronic  
illness, polycomorbidities, physical disabilities, concurrent 
psychiatric problems, bereavement, and social isolation. In 
addition, substance abuse has negative health outcomes, lead-
ing to morbidity and mortality due to health issues, including 
cardiovascular diseases, arrhythmias, hypertension, cardioem-
bolism, falls, and nutritional deficiencies.7,8 Severity of sub-
stance abuse in elderly populations may be different from that 
of younger populations, due to a higher number of comorbidi-
ties, and other age-related physiologic, pharmacokinetic, and 

pharmacodynamic changes.9 Moreover, there is strong evi-
dence to support associations between substance abuse and 
mental health problems, such as depression, hallucinations, 
sleep disorders, and dementia.10 In Thailand, there is no study 
on substance abuse in the elderly population. This study aimed 
to describe the incidence, substances used, clinical manifesta-
tions, treatment, and medical outcomes of substance abuse 
among older adults in Thailand.

Materials and methods

Study design and data collection

The study is a retrospective review of adults, 60 years or 
older, with intentional abuse exposures, reported to the 
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Ramathibodi Poison Center from 1 January 2010 to 31 
December 2017.

The Ramathibodi Poison Center is the first poison control 
center in Thailand. It has been receiving consultations from 
across the country for 22 years. There are approximately 
20,000 consultation calls per year. Calls are received and 
tracked by specialists in poison information (SPIs) whose 
training includes 30 h of didactic and 20 sessions of super-
vised practical instruction. Advanced consultations for more 
complicated cases are also available from medical toxicolo-
gists. Follow-up calls are made to provide ongoing recom-
mendations and determine medical outcomes. These data are 
recorded in the poison center database.

Cases of elderly individuals with intentional abuse expo-
sures were extracted by senior poison center information 
scientists with experience in using the poison center data-
base. The search term “intentional abuse” was utilized. 
Demographic data, lists of substances and ingredients, dura-
tion from exposure to medical attention, clinical effects, ini-
tial severity, treatment, and clinical outcomes were reported. 
The severity of the case was determined using the IPCS/
INTOX Poison Severity Score.11

Statistical analysis

The data were analyzed and presented using descriptive sta-
tistics. Categorical data were described as number and per-
centage. Mean ± standard deviation (SD) or median and 
interquartile range (IQR) was used for describing continuous 
data. All statistical analyses were performed with SPSS for 
Windows Software Package, Version17 (SPSS Inc., Chicago, 
IL, USA).

Ethical considerations

The study was approved by the Committee on Human Rights 
Related to Research Involving Human Subjects, Faculty of 
Medicine Ramathibodi Hospital, Mahidol University, 
Protocol Number: ID 01-61-30. As the study involved retro-
spective secondary analysis of existing collected data from 
routine care without reporting of identified data, exemption 
from the requirement of informed consent was obtained from 
the Committee on Human Rights Related to Research 
Involving Human Subjects, Faculty of Medicine Ramathibodi 
Hospital, Mahidol University.

Results

During the study period, 44 cases of adults aged 60 years or 
older with intentional abuse exposures were reported, 
which included 28 (63.6%) males and 16 (36.4%) females 
(Table 1). The mean age was 68.5 years (SD = 6.7). The 
most common comorbidity was hypertension (four cases, 
9.1%). Oral exposure was the most common route (41 
cases, 93.2%). Four inhalation exposures were reported 

including two opium use, one toluene use, and one amphet-
amine use. There were two intravenous (IV) exposures, 
including one methamphetamine use and one with heroin. 
The most common category of exposed substance  
was illicit substances (61.4%), including kratom (31.8%) 
(Table 2). The most common initial severity of substance 
abuse was minor (37 cases, 84.1%). Thirty-two cases 
(72.7%) reported time of exposure. The median duration 
from exposure to initial medical assessment was 9.5 h 
(IQR: 1–42 h). Only 10 cases (22.8%) reported exposure to 
more than one substance.

Common clinical effects were somnolence (20, 45.5%), 
agitation (13, 29.5%), dyspnea (11, 25%), and hypertension 
(9, 20.5%) (Table 3). Reported tachyarrhythmias included 
sinus tachycardia (7, 15.9%), atrial fibrillation with rapid 
ventricular response (1, 2.3%), and supraventricular tachy-
cardia (SVT) (1, 2.3%). There were eight cases (16.8%) with 
respiratory failure, eight cases (16.8%) with acute kidney 
injury, four cases (9.1%) with first seizure, and four cases 
(9.1%) with myoclonus. First, episode seizure was reported 
in cases of tramadol (one case), kratom (two cases), and 

Table 1. Characteristics of substance abuse in the elderly 
reported to the Ramathibodi Poison Center during 2010–2017.

Characteristics Number of cases, n (%)
44 cases

Age (mean, SD) 68.5 (6.7)
Sex
 Male 28 (63.6)
 Female 16 (36.4)
Comorbidities
 Hypertension 4 (9.1)
 COPD 2 (4.5)
 Diabetes mellitus type 2 2 (4.5)
 Ischemic stroke 1 (2.3)
 Colon cancer 1 (2.3)
The number of substances
 1 substance 34 (77.3)
 2 substances 9 (20.5)
 3 substances 1 (2.3)
Route of exposure
 Oral 41 (93.2)
 Inhalation 4 (9.1)
 Intravenous 2 (4.5)
Initial severity of substance abuse
 Minor 37 (84.1)
 Moderate 7 (15.9)
Known time duration after exposure 
substance

32 (72.7)

Unknown time duration after 
exposure substance

12 (27.3)

Time duration after exposure 
substance (h), median (IQR)

9.5 (1, 42)

SD: standard deviation; COPD: chronic obstructive pulmonary disease; 
IQR: interquartile range.
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opium (one case) abuse. Myoclonus was reported in cases of 
kratom (three cases) and ethanol (one case) abuse.

Common treatments were oxygen supplement (16, 
36.4%), IV fluids (14, 31.8%), benzodiazepines (14, 31.8%), 
antibiotics (13, 29.5%), intubation and ventilator support (8, 
16.8%), and vasopressors (5, 11.4%) (Table 4). The pre-
scribed vasopressors were norepinephrine (3, 6.8%) and 
dopamine (2, 4.5%).

There were 11 cases (25%) with severe outcomes and one 
death (2.3%) (Table 5). All severe and fatal cases were 
admitted to the intensive care unit (ICU). The most common 
category of substance use in severe cases was illicit sub-
stances. The details of cases with severe and fatal outcomes 
are as follows (Tables 6 and 7):

Case 1. One fatal case was a 69-year-old female with an 
unknown period of methadone exposure who developed 
respiratory failure, SVT, severe hypotension, comatose 
state, and later cardiac arrest. She was treated with IV 
fluid resuscitation and intubation with ventilator 
support.

Cases 2 and 3. Two cases involved opium use. Case 2 
developed severe acidosis, renal failure, severe hypoten-
sion, and respiratory failure and was managed with hemo-
dialysis, intubation, and norepinephrine (NE). Case 3 
used opium in combination with IV heroin. He had miosis 

and was comatose. He was treated with naloxone, which 
is an opiate antidote.

Cases 4 and 5. Two cases involved methamphetamine 
abuse. Case 4 was comatose, had respiratory failure, and 
developed venous sinus thrombosis as complications. 
Case 5 used crystal methamphetamine and developed 
severe hypotension, acidosis, renal failure, and an abdom-
inal infection. This patient was treated with NE, antibiot-
ics, and hemodialysis.

Cases 6–11. Six cases used kratom. Five cases (cases 6–10) 
developed kratom intoxication. Case 11 presented with 
kratom withdrawal. One of kratom intoxication cases had 
concurrent ethanol use and developed comatose, respira-
tory failure, and ischemic stroke. In five severe cases with 

Table 2. Types of substance exposure reported to the 
Ramathibodi Poison Center.

Exposed substances Number of 
cases, n (%)

Intoxication
 Illicit substances 27 (61.4)
  Kratom 14 (31.8)
  Methamphetamines 5 (11.4)
  Opioids 7 (15.9)
   Opium 4 (9.1)
   Heroin 1 (2.3)
   Tramadol 1 (2.3)
   Methadone 1 (2.3)
  Marijuana 1 (2.3)
 Ethanol 5 (11.4)
 Prescribed and over-the-counter medication 9 (20.5)
  Benzodiazepines 4 (9.1)
  Antihistamines 4 (9.1)
  Dextromethorphan 1 (2.3)
 Other substances 5 (11.4)
  Toluene 2 (4.5)
  Brugmansia 1 (2.3)
  Cryptolrpis buchanani 1 (2.3)
  Caffeine energy drink 1 (2.3)
Withdrawal
 Kratom 3 (6.8)

Table 3. Clinical effects of substance abuse cases reported to 
the Ramathibodi Poison Center.

Clinical presentation Number of cases, n (%)

Somnolence 20 (45.5)
Agitation 13 (29.5)
Dyspnea 11 (25)
Hypertension 9 (20.5)
Hypotension 8 (16.8)
Acute kidney injury 8 (16.8)
Tachyarrhythmia 8 (16.8)
 Sinus tachycardia 7 (15.9)
 SVT 1 (2.3)
 AF with RVR 1 (2.3)
Respiratory failure 8 (16.8)
Miosis 6 (13.6)
Nausea or vomiting 4 (9.1)
Abdominal pain 4 (9.1)
Myoclonus 4 (9.1)
Seizure 4 (9.1)
Hypokalemia 4 (9.1)
Palpitation 3 (6.8)
Falls 3 (6.8)
Diarrhea 3 (6.8)
Acidosis 3 (6.8)
Hallucination 2 (4.5)
Chest pain 2 (4.5)
Hyperglycemia 2 (4.5)
Hypoglycemia 2 (4.5)
Sinus bradycardia 2 (4.5)
PVC 2 (4.5)
QT prolong 1 (2.3)
Burning throat 1 (2.3)
Euphoria 1 (2.3)
Dysarthria 1 (2.3)
Pulmonary edema 1 (2.3)
Cardiac arrest 1 (2.3)

SVT: supraventricular tachycardia; AF with RVR: atrial fibrillation with 
rapid ventricular response; PVC: premature ventricular contraction.
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kratom abuse, clinical effects were respiratory failure 
(three cases), hypotension (two cases), seizure (two cases), 
comatose status (two cases), acute kidney injury (one case), 
and miosis (one case). In terms of treatment, one case 
received phenytoin and another case received NE. The 
kratom withdrawal case had hypotension, agitation, and 
respiratory failure. She was treated with benzodiazepines, 
IV fluids, and intubation and ventilator support.

Case 12. Case 12 inhaled toluene and presented with 
hypotension and pneumonitis. He received IV fluids, oxy-
gen supplement, and antibiotics.

Discussion

This study describes substance abuse cases in older adults 
aged 60 years or older, who reported to a poison center. In 
our study, the incidence of substance abuse in Thai elderly 
individuals is 0.06 per 100,000 person-years (44 cases 
among 9.3 million Thai elderly population, in 8 years).4,12 
The majority of the cases were male, which is consistent 
with previous studies.13–15 Most common exposed substance 
in Thai elderly was illicit substances including kratom, meth-
amphetamines, opioids, and marijuana. Blow and Barry5 
reported the incidence of substance abuse in American 
elderly. The incidence in our study is lower, which may be 
due to underreporting, as drug use is often stigmatized in 
Thai culture.

In this study, there were 12 severe (27.3%) cases that were 
treated in ICU. Substances associated with severe and fatal 
outcomes were kratom, opioids, methamphetamines, and tolu-
ene. In a Brazilian study, alcohol (77%) was the most common 
substance associated with severe outcomes.16 The common 
clinical effects in our population were somnolence and agita-
tion. According to the reviewed literature,5 the correlated clin-
ical effects with substance use were neurological problems, 
cardiovascular disease (hypertension, hypotension, and 
arrhythmias), renal and respiratory failure, and psychobehav-
ioral health problems, which is consistent with this study.

Five severe cases involved kratom, which is commonly 
seen in Southeast Asian countries. This substance is often 
used as a stimulant.17,18 Moderate to high doses of kratom 
have opioid-like effects. Clinical effects of kratom include 
agitation, hypertension, tachycardia, seizures, and opioid-like 
effects, such as drowsiness, respiratory distress, and coma.17,18

In this study, opioid subtypes related to severe outcomes 
were methadone, opium, and heroin. Opioid poisoning 
effects include the clinical triad of pinpoint pupils, central 
nervous system depression, and respiratory distress, as well 
as other effects including bradypnea, severe bradycardia, and 
hypotension. Specific treatment of opioid overdose is nalox-
one, an opioid antagonist. Even low doses of opioids in the 
elderly can lead to opioid poisoning due to pharmacokinetic 
or pharmacodynamics changes.

Most methamphetamine-overdose cases present with agi-
tation, palpitations, and tachycardia, which is consistent with 
findings in this study.19,20 One common severe manifestation 
of methamphetamine toxicity is stroke. In this study, one 
individual developed venous sinus thrombosis, which corre-
sponds with a study by Mendez-Sanchez.21

Toluene, an aromatic hydrocarbon, is a colorless and vol-
atile liquid at room temperature. Toluene inhalation results in 
respiratory symptoms, including bronchospasm, pneumoni-
tis, and acute lung injury.22 Central nervous system effects 
from toluene exposures were headache, ataxia, euphoria, and 
dizziness. Gastrointestinal effects include nausea, vomiting, 
and abdominal pain. According to our report, one case pre-
sented with hypotension and pneumonitis.

Table 4. Treatment of substance abuse reported to the 
Ramathibodi Poison Center.

Treatment Number of cases, n (%)

Oxygen supplementation 16 (36.4)
Intravenous fluid 14 (31.8)
Benzodiazepines 14 (31.8)
Antibiotics 13 (29.5)
Intubation and ventilator support 8 (16.8)
Vasopressors 5 (11.4)
 Norepinephrine 3 (6.8)
 Dopamine 2 (4.5)
Potassium supplementation 4 (9.1)
Haloperidol 4 (9.1)
Naloxone 4 (9.1)
Phenytoin 4 (9.1)
Sodium bicarbonate 3 (6.8)
Insulin 2 (4.5)
Intravenous glucose 2 (4.5)
Gastric lavage 2 (4.5)
Hemodialysis 2 (4.5)
Diuretic 1 (2.3)
Activated charcoal 1 (2.3)
Atropine 1 (2.3)
Bronchodilator 1 (2.3)

Table 5. Clinical outcomes and complications of cases 
associated with substance abuse reported to the Ramathibodi 
Poison Center.

Outcomes and complications Number of cases, n (%)

Clinical outcomes
 Minor 22 (50.0)
 Moderate 10 (22.7)
 Severe 11 (25.0)
 Death 1 (2.3)
Complication 8 (18.2)
 Pneumonia 4 (9.1)
 Duodenitis 1 (2.3)
 Abdominal infection 1 (2.3)
 Stroke 1 (2.3)
 Venous sinus thrombosis 1 (2.3)
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Limitation

As a retrospective study of poison center data, this study has 
some limitations, including incomplete data and selection 
bias. Due to nature of voluntary report data, the number of 
cases in poison center study can be underreported. Substance 
abuse cases who do not reach healthcare facilities may not be 
detected. The cases consulted to poison center may be more 
severe.

Conclusion

From a single poison center study, Thai elderly were mostly 
likely to be exposed to illicit substances including kratom, 
methamphetamines, opioids, and marijuana. Common clini-
cal effects were somnolence, agitation, and dyspnea.
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