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Introduction. Acute non-occupational chemical poisoning is a current public health problem in the Republic of Moldova, 
affecting both children and adults. The global increase in the use of chemical substances and mixtures raises the risk 
of chemical poisoning, which ranks fourth among the causes of injury in children, after road traffic injuries, burns, and 
drowning. It also generates a significant economic burden, and its quantification contributes to making informed decisions 
regarding the efficient allocation of resources.

Material and methods. A descriptive, retrospective, cross-sectional study was conducted based on statistical data from the 
statistical form f.18-săn and other national reports for the period 2019-2023. Cases of chemical poisoning were analyzed, 
excluding other types of poisoning. The evaluated indicators included incidence, mortality, distribution by age group and 
etiology, as well as the direct costs of their treatment.

Results. The analysis of statistical data revealed a total of 9,579 intoxications, with an overall incidence of 69.5 cases per 
100,000 inhabitants. The most common causes were medications, which accounted for 41.8% (n = 4,002), followed by 
alcohol – 18.8% (n = 1,798), toxic gases – 14.5% (1,385 cases), and pesticides – 4.4% (n = 417). During the 2019-2023 
period, children had a higher incidence, with 130.58 cases per 100,000 children, while adults recorded 52.21 cases. The 
peak incidence of chemical poisonings was recorded in 2019, at 64.8 cases per 100,000 population (24%, 95% CI: 23.12–
24.83), while the lowest was in 2020, at 56.5 cases per 100,000 population (15.6%, 95% CI: 14.88–16.34). Over the five-
year period, treatment costs for chemical poisoning totaled 58 million lei, highlighting the burden on the health system. 

Conclusions. Acute non-occupational chemical poisonings continue to be a significant public health problem in the 
Republic of Moldova, generating not only an impact on the morbidity and mortality of the population but also a considerable 
economic burden on the health system, highlighted by treatment expenses that amounted to over 57 million lei during 
the 2019-2023 period. Preventive, educational, and informational measures for the population, including awareness 
campaigns, are essential for reducing the number of acute poisonings of chemical etiology. 
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K e y  m e s s a g e s

What is not yet known on the issue addressed in the submit-
ted manuscript
In the field of ANCP, several gaps exist, such as the impact of poi-
sonings and their long-term health consequences, as well as the 
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Introduction
Recently, at the global level, there has been an increase 

in the use of chemical substances and mixtures in various 
areas of human activity, such as industry, agriculture, and 
households [1].

This contributes to an increased risk of accidental or in-
tentional exposure to chemical agents, with a direct impact 
on public health. According to data from the specialized 
literature, approximately 3,000 chemical substances are in-
volved in the production of acute chemical poisonings, out 
of a total of over 100 million known natural or synthetic 
compounds (over 350,000 artificially synthesized) at the 
global level [2-5].

Acute non-occupational chemical poisonings represent 
a current public health problem, with a major impact on 
morbidity and mortality worldwide [6-7]. They constitute 
one of the main causes of patient presentation to emer-
gency departments and admission to intensive care units, 
affecting particularly vulnerable populations, such as chil-
dren and adolescents [8-10]. 

According to the World Report on the Prevention of Inju-
ry in Children, poisonings of chemical origin rank fourth in 
incidence in 16 countries, after road traffic injuries, burns, 
and drowning [11-12], with an incidence of 1.8 cases per 
100,000 children [13].

Studies conducted in several countries (Turkey, France, 
etc.) focusing on cases in emergency departments have 
highlighted that the main chemical substances causing 
poisonings are medicines, alcohol, gases, pesticides, and 
household chemicals. The use of these substances has in-
creased considerably, bringing not only economic benefits 
but also costs related to the treatment of poisonings and 
their consequences [1]. Thus, the annual costs associated 
with acute poisonings of chemical origin have reached 1.5-
2.1 billion euros in France and Italy, and the university hos-

pital in Gent, Belgium, in 2017 spent 1.5 million euros, i.e., 
3.6% of all emergency admissions, with an average cost of 
1,287 euros per patient [1, 14, 15]. In Illinois, USA, the costs 
for treating people with pesticide poisoning reached 7.9 bil-
lion dollars annually [16, 17], while in Chile and Colombia 
they were 1.4 million dollars and 892,336 dollars, respec-
tively, for treating cases of acute paraquat poisoning [18].

Another problem in this area is the use of chemicals in 
suicide attempts, a phenomenon reported both in devel-
oped countries, accounting for 10–36.2%, and in develop-
ing countries, with a share between 65 and 79.2%, where 
pesticides are one of the main causes of voluntary deaths 
[19-22].

According to data from the World Health Organization, 
suicide by chemical poisoning represents a major pub-
lic health problem [23] and is the second leading cause of 
death among young people aged 15 to 29, after road acci-
dents [24, 25].

The Republic of Moldova is no exception to the global 
trend regarding acute poisonings of chemical origin, and 
the analysis of cases reported during the period 2019-2023 
is essential for identifying the chemical substances involved 
in such accidents–medicines, alcohol, pesticides, household 
chemicals, etc. – and for classifying poisonings according to 
the age of the patients. The impact of chemical poisonings, 
including economic costs, continues to represent a chal-
lenge for the public health system in the country.

Thus, the identification of causal factors, consequences, 
and vulnerable groups, including the costs generated by this 
condition, is essential for the development of measures to 
prevent acute poisonings of chemical etiology.

Material and methods
A descriptive, retrospective, cross-sectional study was 

conducted, aimed at estimating the epidemiological and 
toxico-hygienic aspects of acute non-professional poison-
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incomplete identification of causal agents in many cases. Addi-
tionally, the costs of ANCP treatment, especially indirect ones, are 
not evaluated in the Republic of Moldova. Furthermore, the lack of 
clinical protocols for adults limits the effectiveness of the medical 
response to these poisonings.
The research hypothesis
Identifying the particularities of ANCP and implementing informa-
tion campaigns will contribute to preventing and reducing their 
incidence and mortality, as well as to lessening the economic im-
pact on health.
The novelty added by the manuscript to the already published 
scientific literature 
This is the first comprehensive retrospective study in Moldova that 
estimates the incidence, mortality, distribution by etiology and 
gender, and the economic impact of ANCP (2019–2023) in chil-
dren and adults. It includes a detailed assessment of direct medical 
costs and identifies temporal trends through regression analysis. 
The results served as the basis for developing practical guidelines 
and prevention materials for ANCP.
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ings of chemical etiology in the Republic of Moldova during 
the period 2019-2023. The research was based on a mul-
tilateral process that included the collection, analysis, and 
synthesis of statistical data on cases of acute poisonings 
with medicines, alcohol, gases, pesticides, nitrates, and 
household chemicals registered in the Republic of Moldo-
va. The information was extracted from existing statistical 
forms, such as Statistical form f.18-săn, Urgent notification 
forms regarding ANCP f. no. 058-3/e, the Register of per-
sons with acute exogenous non-professional poisonings of 
chemical etiology, f. no. 360-1/e, and National Reports of 
the National Agency for Public Health (State Supervision of 
Public Health in the Republic of Moldova), and was used to 
assess the incidence and mortality of such poisonings, both 
among children up to 18 years old and the adult population 
(≥ 19 years old). The analysis included the description of 
the annual evolution of incidence and mortality from ANCP, 
the distribution by age categories, etiological structure, 
and causal factors. Data processing was carried out using 
Microsoft Excel 2021, calculating statistical indicators such 
as averages, confidence intervals (95% CI), determination 
coefficients (R²), and establishing the corresponding linear 
regression formulas (Y). 

The research protocol was approved and received a fa-
vorable opinion from the Research Ethics Committee of 
the “Nicolae Testemițanu” State University of Medicine and 
Pharmacy, according to meeting minutes no. 68 dated May 
21, 2018.

The study focused on direct treatment costs, collecting 
and analyzing data on expenditures related to patients hos-
pitalized with ANCP in the Republic of Moldova during the 
2019-2023 period. It also analyzed the applicability and 
challenges of economic evaluation, especially cost-benefit 
analysis, as a support tool in public health decision-making 
and in the development of prevention strategies. The ret-
rospective, descriptive, and economic study was conducted 
within two reference medical institutions: the Mother and 
Child Institute, which predominantly serves the pediatric 
population, and the Holy Trinity Municipal Clinical Hospi-
tal, intended for the treatment of adult patients. Primary in-
formation was extracted from hospital admission registers, 
medical records, accounting records, and internal statistical 
reports of the two medical institutions involved in the study.

The total cost of treatment for a pediatric case was calcu-
lated according to the formula:

Cost per case = MCI × Annual contracting fee

MCI (Medical Complexity Index) is established by the at-
tending physician (it is regulated annually by the National 
Health Insurance Company and the Ministry of Health, ac-
cording to the provisions established in the standard con-
tract for the provision of hospital services concluded with 
public medical and health institutions).

For the adult population, the analysis included data on 
the length of hospitalization, medications administered, in-
vestigations performed (including laboratory tests and im-
aging examinations), as well as all related cost components. 

The economic estimate was based on quantifying expenses 
using the following formula:

Ctpc = Cs + Ca + Cm + Csm + Ci
where:
Ctpc – total cost per case
Ch – cost of hospitalization
Ca – cost of alimentation
Cm – cost of medicines
Csm – cost of sanitary materials
Ci – cost of investigations 
The direct costs of acute non-occupational chemical poi-

sonings include all medical expenses incurred for case man-
agement, from initial diagnosis to recovery.

Results
The incidence and mortality of acute non-occupational 

chemical poisoning (ANCP) are determined by demograph-
ic factors, etiology, intentionality, and the knowledge level 
of the population, highlighting the essential role of epidemi-
ological surveillance and toxico-hygienic monitoring in pre-
vention strategies and effective therapeutic management.

The retrospective analysis of statistical data regarding 
ANCP in the Republic of Moldova during the period 2019-
2023 reveals an alarming trend, with a total of 9,579 cases, 
of which 41.3% occurred among the pediatric population 
and 58.7% in people over 19 years of age. The increased vul-
nerability of children is confirmed by an average annual inci-
dence higher than that observed in the adult population, with 
130.58 cases recorded per 100,000 children compared to 
52.21 cases per 100,000 adults. The peak of ANCP incidence 
was reached in 2019, with a total of 64.81 cases per 100,000 
population or 24% (n = 2,296 cases, 95% CI: 23.12–24.83), 
and the minimum value was recorded in 2020, with an in-
cidence of 56.51 cases per 100,000 thousand inhabitants or 
15.6% (n = 1,494 cases, 95% CI: 14.88–16.34) (Table 1).

Children aged 0-3 years were the most affected, with the 
highest share of ANCP (43%), an annual average of 339 cas-
es, and 2 deaths. Adolescents aged 15-18 years represented 
23.1% of cases, with intentional cases predominating, of 
which 6 resulted in death.

At the same time, during this period, 156 fatal cases 
were recorded as a result of ANCP, of which 11 occured 
in children and 145 cases in adults. A trend of decreasing 
deaths was observed, due to the implementation of preven-
tion measures, including the annual organization of weeks 
dedicated to informing, raising awareness, and educating 
the population on chemical risks and the consequences of 
ANCP.

Of the total number of cases in the analyzed period (n = 
9,579 cases of ANCP), the most frequent causal factor iden-
tified was medicines, with an incidence of 146.8 cases per 
100,000 population (n = 4,002), equivalent to 42% (95% CI: 
40.79–42.77). This highlights the predominant role of med-
icines in the etiology of the analyzed cases. Alcohol intoxica-
tion was in second place, involved in 63.6 cases per 100,000 
inhabitants (n = 1,798), or 19% (95% CI: 18–19.56), with a 
µ coefficient of 0.1877.
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Table 1. Incidence of ANCP in the Republic of Moldova during 2019-2023

Year
Total Children Adults

n
(%) Incidence 95% CI n

(%) Incidence 95% CI n
(%) Incidence 95% CI

2019 2,296
(24) 64.81 23.12-24.83 893

(22.6) 126.20 21.32-23.93 1,403
(25) 49.49 23.82- 

26.08

2020 1,494
(15.6) 56.51 14.88- 16.34 600

(15.2) 100.21 14.1-16.33 894
(15.9) 43.72 14.96- 

16.87

2021 1,954
(20.4) 74.39 19.6-21.22 854

(21.6) 144.13 20.35-22.92 1,100
(19.5) 54.08 18.53- 

20.61

2022 1,944
(20.3) 75.79 19.5- 21.11 802

(20.3) 138.51 19.07-21.58 1,142
(20.3) 57.50 19.26- 

21.37

2023 1,891
(19.7) 75.87 18.96- 20.55 803

(20.3) 143.88 19.09-21.6 1,088
(19.3) 56.25 18.32- 

20.39
Total 9,579 347.38 3,952 652.92 5,627 261.04
Average 1,915.8 69.5 790.4 130.6 1,125.4 52.2
Note: ANCP – Acute non-occupational chemical poisonings, CI – Confidence interval, n –total absolute number of cases of acute non-occupational chemical 
poisoning. *Incidence was calculated based on the annual number of poisonings relative to the total population according to data from the National Bureau of 
Statistics [26], and expressed per 100,000 inhabitants.

Gas poisonings accounted for 1,385 cases, or 14.5% 
(incidence: 50.3 cases per 100,000 inhabitants, 95% CI: 
13.77–15.18, µ = 0.1446). Among the causal factors includ-

ed in the analysis, pesticides followed, with 15 cases per 
100,000 population (n = 417), corresponding to 4.4% (95% 
CI: 3.96%–4.78) (Table 2).

Table 2. Distribution of acute non-occupational poisonings of chemical etiology in the Republic of Moldova during 2019–2023 (by etiology)

 Categories Total % of total Incidence (per 100,000) 95% CI µ
Medicines 4,002 41.78 146.8 40.79–42.77 0.4178
Alcohol 1,798 18.77 63.6 18–19.56 0.1877
Gas 1,385 14.46 50.3 13.77–15.18 0.1446
Pesticides 417 4.35 15 3.96–4.78 0.0435
Nitrates 26 0.27 0.9 0.19–0.4 0.0027
Others 1,951 20.37 70.8 19.57–21.19 0.2037
Total 9,579 100 347.4
Note: CI – Confidence interval, µ – mean, the average annual incidence of acute non-occupational chemical poisonings

Fig. 1 Evolution of the incidence of acute medicinal poisonings 
and linear regression, 2019-2023

Note: R2 – coefficient of determination, y – linear regression. * The codes 
T36-T50 are part of the International Classification of Diseases, 10th 
Revision (ICD-10) [27], and refer to: T36-T50 — Poisoning by drugs, 
medicaments, and biological substances.

The analysis of the incidence of acute medicinal poi-
sonings (T36–T50) during the 2019–2023 period demon-
strated an upward trend, with an increase in the number of 
cases from 22.86 to 34.03 per 100,000 inhabitants, despite 
the decrease in population size. The linear regression mod-
el, including the coefficient of determination (y = 3.212x 
– 6462.1; R² = 0.8364), indicated a strong correlation be-
tween the year and the incidence, highlighting an increase 
in the frequency of poisoning cases in recent years (Fig. 1).

In the case of acute alcohol poisoning (T51), the analysis 
of incidence and linear regression (y = -0.547x + 1118.2; R² 
= 0.1242) showed a decrease from 16.46 cases per 100,000 
population in 2019 to 10.09 cases in 2021 (Fig. 2).

During 2019-2023, acute non-occupational gas poison-
ings (T58) recorded a relatively stable trend (y = 0.798x - 
1602.7, R2 = 0.3585), which indicates stagnation of the phe-
nomenon (Fig. 3).

The incidence of acute pesticide poisoning (T60) ranged 
from 2.5 to 3.82 cases per 100,000 population, with a total 
incidence of 15.03 cases per 100,000, showing a moderate 
downward trend. This demonstrates the effectiveness of 
the regulatory measures regarding the management of phy-
tosanitary products (pesticides), including preventive ac-
tions and educational initiatives in this area. However, the 
continued persistence of reported cases confirms the need 
to implement additional measures and improve access to in-
formation on the safe use and storage of pesticides (Fig. 4).
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The economic analysis of the impact of ANCP during 
the 2019-2023 period highlighted a considerable volume 
of direct expenses generated by the treatment of patients 
intoxicated with potentially toxic chemical products, total-
ing 57,991,955.1 lei. Out of the total number of cases, 3,952 
involved children under 18 years of age, with total expendi-
tures amounting to 31,191,649.5 lei, while 5,627 cases in-
volved adults aged 19 years and older, generating expenses 
of 26,800,305.56 lei.

Medicine poisonings were the most frequent and gen-
erated expenses of 22,436,099.1 lei, representing 39% of 
the total costs. Among children, 1,723 cases were recorded, 
generating 12,578,197.4 lei or 40.3% of the pediatric ex-
penses. Among adults, 2,279 affected individuals accounted 
for 9,857,901.69 lei, representing 37% of total adult treat-
ment costs.

Alcohol poisoning was reported in 1,798 cases, total-
ing 9,907,251.58 lei or 17.1% of the total expenditures. 
Children were affected in 529 cases, with expenditures of 
3,511,060.57 lei, which constituted 11.3% of the expen-
ditures for children. In adults, 1,269 cases were reported, 
with expenditures of 6,396,191.01 lei, or 23.9% of the total 
for adults.

In the gas poisoning category, 1,385 cases were regis-
tered, with 8,005,908.77 lei spent (13.8% of the total ex-
penses). Of these, 510 cases occured in children, with a cost 
of 3,619,523.66 lei (11.6%), and 875 adults were affected, 
with expenses of 4,386,385.11 lei (16.4%).

Pesticide poisoning accounted for 417 cases and total 
expenses of 2,620,087.64 lei, representing 4.5% of the total 
expenses (Table 3).

Fig. 2 Evolution of the incidence of acute alcohol 
poisoning and linear regression, 2019-2023

Note: R2 – coefficient of determination, y – linear regression.
* The code T51 is part of the International Classification of 
Diseases, 10th Revision (ICD-10) [27], and refers to: T51 — Acute 
alcohol poisoning.

Fig. 3 Evolution of the incidence of acute gas poisonings and linear 
regression, 2019-2023

Note: R2 – coefficient of determination, y – linear regression.
* The code T58 is part of the International Classification of Diseases, 10th Revision 
(ICD-10) [27], and refers to: T58 — Acute poisonings by gases.

Fig. 4 Evolution of the incidence of acute pesticide poisoning 
and linear regression, 2019-2023

Note: R2 – coefficient of determination, y – linear regression. 
* The code T60 is part of the International Classification of Diseases, 10th 
Revision (ICD-10) [27], and refers to: T60 — Acute poisonings by pesticides.

At the same time, the study identified the causes of 
ANCP, highlighting variations between children and 
adults. For example, in children, the main causes were 
natural curiosity (39%) and easy access to medicines, 
phytosanitary products (pesticides), and household 
products. An alarming proportion of 39% of ANCP cas-
es in children were intentional or suicidal, often due 
to family conflicts or personal/emotional problems. In 
adults, chemical overdose was reported in 61% of cases, 
followed by suicidal poisoning (47.5%), and a low level 
of knowledge regarding the real risk of chemicals (22%), 
which confirms the need for educational and preventive 
measures in this area.
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Table 3. Medical expenses for ANCP in children and adults, 2019-2023

Etiology
Total Children Adults

n Total expenditures, 
lei % n Total 

expenditures, lei
% from the total 

in children n Total expenditures, lei % from the 
total in adults

Medicines 4,002 22,436,099.1 38.7 1,723 12,578,197.4 40.3 2,279 9,857,901.69 36.8
Alcohol 1,798 9,907,251.58 17.1 529 3,511,060.57 11.3 1,269 6,396,191.01 23.9
Gas 1,385 8,005,908.77 13.8 510 3,619,523.66 11.6 875 4,386,385.11 16.4
Pesticides 417 2,620,087.64 4.5 144 1,373,480.62 4.4 273 1,246,607.02 4.7
Others 1,977 15,022,608 25.9 1,046 10,109,387.3 32.4 931 4,913,220.73 18.3
Total per 
country

9,579 57,991,955.1 100 3,952 31,191,649.5 100 5,627 26,800,305.56 100

Note: ANCP – acute non-occupational chemical poisoning, n –total absolute number of cases of acute non-occupational chemical poisoning.

During the 2021-2023 period, direct expenses for the 
treatment of patients hospitalized with ANCP in the Ne-
phrology, Dialysis, and Toxicology Department of the “Holy 
Trinity” Municipal Clinical Hospital recorded an increase of 
19.2%, from 1,232,514 lei in 2021 to 1,469,003 lei in 2023. 
The average cost per patient evolved from 4,449 lei to 5,421 

lei, highlighting a possible increase in the severity of cases 
and therapeutic interventions. During this period, the larg-
est shares in the expenditure structure were allocated for 
hospitalization, with 1,442,941 lei spent, and for medicines, 
with 860,165 lei. The average length of hospitalization in-
creased from 1.7 days in 2022 to 2.0 days in 2023 (Table 4).

 
Table 4. Expenses incurred for the treatment of adults with ANCP at the «Holy Trinity» Municipal Clinical Hospital during the years 2021-2023
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2021 277 446,188 21,635 256,711 5,894 222,646 27,944 1,232,514 25,238 2.2
2022 236 320,450 17,850 214,556 12,040 202,657 303,098 1,070,651 25,808 1.7
2023 271 676,302.9 34,477 388,898 7,570 187,615 174,140 1,469,003 23,486 2.0
Total 784 1,442,941 73,962 860,165 25,504 612,918 505,182 3,772,168 74,532

Note: ANCP – Acute non-occupational chemical poisoning

In order to prevent and reduce cases of ANCP, NAPH spe-
cialists, in collaboration with public medical and health insti-
tutions and educational institutions, have developed practi-
cal and methodological guides and conducted annual aware-
ness, education, and information campaigns in this field.

Discussions
The results of the study highlighted that ANCP continues 

to present a major burden to public health in the Republic of 
Moldova, affecting both the adult population and children. 
The analysis of statistical data demonstrated an incidence of 
acute poisonings of chemical origin more than twice as high 
among children, with average annual values of 130.6 cases 
per 100,000 population, compared to 52.2 cases in adults, 
reflecting their particular vulnerability. This is determined 
by the exploratory behavior of children, especially young 
ones, as well as by insufficient supervision, inadequate stor-
age and use of potentially toxic chemicals, and easy access 
to medicines or household products.

Based on the estimation of the etiological factors, med-
icines were identified as the main cause of ANCP, a finding 
that corresponds to international trends reported in the 
specialized literature. This predominance reflects a deficit 
in the education and information of the population, includ-

ing children, regarding the correct and safe management of 
chemical products under household conditions. Moreover, 
there is a need to develop and implement additional regula-
tory measures, including clear labeling, the promotion of se-
cure packaging, and the establishment of stricter standards 
regarding the accessibility of medicines and other chemical 
products.

During the analyzed period (2019-2023), the per-
sistence of cases of alcohol, gas, and pesticide poisoning 
was observed, reflecting accidental exposure due to a lack 
of awareness of the real risks associated with potentially 
toxic chemical substances or mixtures. This emphasizes the 
importance of continuing education and information cam-
paigns in the field of ANCP, as well as prevention measures 
and first-aid training.

At the same time, the costs associated with the treatment 
of ANCP (approximately 58 million lei) demonstrate that 
they represent an economic burden for the public health 
system. To assess the financial impact of ANCP and justify 
investments in prevention, the cost-benefit analysis (CBA) 
method was applied. The analysis demonstrated a cost-ben-
efit ratio of 4.8:1 in favor of prevention. This means that for 
every 1 lei invested in prevention measures, the health sys-



68

Mold J Health Sci. 2025;12(4):62-69Tonu T. et. al.

tem saves 4.8 lei in direct costs of poisoning treatment. This 
result justifies the implementation of integrated preventive 
measures, including the creation of a toxicological informa-
tion center. Investing in prevention is a superior economic 
strategy, not just a public health necessity. By preventing 
cases, direct medical expenses are substantially reduced.

Overall, the integration of preventive, educational, leg-
islative, and psychosocial support measures will contribute 
significantly to the reduction or prevention of the incidence 
of ANCP and their economic impact in the Republic of Mol-
dova.

Conclusions
1.	 The study demonstrated that children were signifi-

cantly affected by ANCP, with an incidence twice as 
high as that in adults, highlighting their increased 
vulnerability.

2.	 During the 2019-2023 period in the Republic of Mol-
dova, acute medicine poisonings predominated and 
generated the highest costs, reflecting an alarming 
upward trend.

3.	 The high costs borne by the healthcare system, espe-
cially for the treatment of poisoned children, indicate 
a major economic impact and pressure on available 
resources.

4.	 Data on the cost-benefit ratio favoring prevention 
highlight the need to implement additional preven-
tive measures, strengthen public education, includ-
ing among children, and reinforce inter-institutional 
collaboration through continuous and coordinated 
actions.
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