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Abstract

: Many chemicals and pharmaceuticals used in healthcare institutions
are hazardous (toxic, carcinogenic, corrosive, flammable, reactive, explosive, etc.).
Although constituting a small portion of medical waste, pharmaceutical chemicals
pose significant potential risks, necessitating an investigation into their management
in Sabzevar's urban hospitals. This study aims to provide relevant information for
comprehensive planning and to improve the quality of health services in the future.

: This descriptive cross-sectional study was conducted over
4 months in four public hospitals in Sabzevar City (Emdad, Mobini, Heshmatiyeh,
and Vasei hospitals). Data collection involved checklists, interviews, observations,
and assessments of the production, segregation, collection, storage, safety,
transportation, and disposal of pharmaceutical chemical wastes.
: The total number of approved beds across the four hospitals was 859, with
609 active beds, resulting in an occupancy rate of 71%. The hospitals collectively
produced 1,500 kg of waste per day, comprising 613 kg (41%) of ordinary waste,
873 kg (58.1%) of hazardous waste, and 14 kg (0.9%) of chemical waste.

: In this study, hospitals had significant deficiencies in the management
of pharmaceutical chemical wastes (identification, separation, collection, storage,
and disposal). A comprehensive review of the waste management practices and
adherence to the chemical and pharmaceutical waste management guidelines in the
health centers is essential.
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Introduction

The rapid expansion of medical and healthcare
activities has significantly increased the generation
of hospital waste, particularly  chemical-
pharmaceutical waste, posing critical challenges to
environmental health management. Chemical-
pharmaceutical waste, due to its hazardous
properties such as toxicity, carcinogenicity,
corrosiveness, flammability, and reactivity, presents
substantial risks to human health and the
environment. In hospitals, these wastes, which
include expired or unused pharmaceuticals (e.g.,
ampoules, drops, ointments), disinfectants (e.g.,
formalin, deconex, bleach), and flammable liquids,
constitute a small but highly dangerous fraction of
medical waste. Improper management of these
wastes can lead to environmental pollution,
contamination of groundwater and surface water,
and reduced efficiency of wastewater treatment
systems. Effective management of such waste is
thus essential to mitigate these risks and ensure
public health and environmental safety.

This study investigates the current management
practices of chemical-pharmaceutical waste, a
significant byproduct of hospitals in Sabzevar, Iran.
Despite the growing importance of this issue,
limited studies have specifically addressed the
management of chemical-pharmaceutical waste in
Iranian urban hospitals, highlighting a research gap.
Globally, organizations such as the World Health
Organization (WHO) and the United States
Environmental  Protection  Agency  (EPA)
emphasize the need for specialized management
systems for hazardous hospital waste to prevent
widespread environmental and health
consequences. Studies in Iran, such as those by
Tavakolian et al. (2014) in Bushehr and
Malekahmadi et al. (2014) in Tehran, have
identified deficiencies in waste segregation,
disposal infrastructure, and staff training,
underscoring the need for improved practices.
Internationally, research in Germany and India
illustrates variability in waste management efficacy.
This disparity stems from the advanced technologies
and training available in developed countries,
contrasting with the challenges of inadequate
infrastructure and funding faced by developing
nations.

This study aims to evaluate the management of
chemical-pharmaceutical liquid waste in four public
hospitals in  Sabzevar (Emdad, Mobini,
Heshmatiyeh, and Vasei) to assess the quantity and
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quality of waste produced and provide data for better
decision-making. By comparing local practices with
those in other Iranian cities and international
standards, the study seeks to identify challenges and
propose actionable solutions to enhance waste
management systems, contributing to improved
environmental and public health outcomes.

Methodology

This descriptive cross-sectional study was
conducted over four months, with two months
dedicated to data collection, in four public hospitals
in Sabzevar: Emdad, Mobini, Heshmatiyeh, and
Vasei. The study focused on liquid chemical-
pharmaceutical waste generated in these hospitals,
including adrenaline packages, creams, ointments,
shampoos, eye/ear/nasal drops, flammable liquids,
and disinfectants such as Deconex, formalin,
Vivicide, and bleach. A stratified sampling strategy
was employed, targeting eight principal departments
per hospital. Samples were collected weekly for two
months, resulting in 256 samples per hospital.

Data were collected through field visits,
observations, interviews with hospital staff, and
measurements. A checklist was designed to record
information on waste generation, segregation,
collection, storage, safety measures, transportation,
and disposal. Waste samples were collected from
departments including emergency, pharmacy,
operating rooms, laboratories, and other relevant
units, weighed, and stored in labeled temporary
storage areas. Weekly weight data were recorded, and
the process was repeated over the study period.
General hospital data, such as the number of active
beds and bed occupancy rates, were also documented.

Quantitative data were transferred to Microsoft
Excel for analysis, where means and standard
deviations were calculated, and results were
presented in tables and figures. To ensure data
accuracy, weighing equipment was calibrated
multiple times. Also, checklists were validated by
hospital environmental health experts. Ethical
considerations were followed, including obtaining
informed consent from participants, ensuring
anonymity of hospital data, and adhering to safety
protocols (e.g., using gloves, masks, and protective
clothing) during waste handling. The study was
approved by the Ethics Committee of Sabzevar
University of  Medical  Sciences  (Code:
IR.MEDSAB.REC.1397.068).
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Results

The study evaluated waste management
practices across the four hospitals, which
collectively had 859 approved beds, of which
630 were active, with an average bed occupancy
rate of 75%. Daily, the hospitals generated
approximately 1,500 kg of waste, which
comprised: 613 kg (41%) ordinary waste, 873 kg
(58.1%) hazardous waste, and 14 kg (0.9%)
chemical-pharmaceutical waste. This proportion
of chemical-pharmaceutical waste is notably
lower than the global standard of 3%, suggesting
deficiencies in identification and segregation.

Vasei Hospital produced the highest amount
of chemical-pharmaceutical waste at 4.8 kg/day,
while Mobini Hospital produced the least at 1.45
kg/day. The per-bed waste generation rate
averaged 0.022 kg/day, ranging from 0.019
kg/day in Heshmatiyeh to 0.037 kg/day in
Emdad. Waste segregation was rudimentary,
primarily utilizing white plastic containers, with
limited differentiation based on chemical
properties. Disposal practices were often non-
compliant, with significant portions of waste
discharged into the municipal sewage system,
posing environmental risks. Tables and figures
illustrated variations in waste production and

per-bed generation rates across hospitals,
highlighting inconsistencies in management
practices.
Discussion

The findings reveal that chemical-

pharmaceutical waste constitutes only 0.9% of
total hospital waste in Sabzevar, significantly
below the WHO’s 3% benchmark, likely due to
inadequate  segregation and identification
processes. The per-bed waste generation rate of
0.022 kg/day varies across hospitals, with Vasei
Hospital’s higher rate (0.028 kg/day) attributed
to specialized services such as chemotherapy,
which generate more cytotoxic waste, as
supported by Zhao et al. (2021). In contrast,
Mobini Hospital’s lower rate (0.016 kg/day)
reflects its focus on general services, aligning
with Alag6z and Kocasoy (2008).

Segregation practices in Sabzevar hospitals
are basic, relying on white plastic containers
without differentiation based on chemical
properties (e.g., toxicity, flammability), falling
short of WHO and EPA standards that advocate
for color-coded, chemically resistant containers.
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Inadequate labeling and limited staff training
further exacerbate risks, as noted by Caniato et
al. (2015) and Khan et al. (2019). The disposal
of waste into municipal sewage systems mirrors
findings in other developing countries, as
reported by Mohee et al. (2015), and poses
significant environmental threats.

Comparatively, hospitals in developed
nations such as Germany benefit from advanced
segregation, storage, and disposal systems,
supported by government investment and
rigorous training, as highlighted by Attrah et al.
(2022). In contrast, challenges in Sabzevar
mirror those in other Iranian cities (e.g.,
Bushehr, Tehran) and developing countries like
India and Egypt, where infrastructure, training,
and funding limitations persist. The study’s
findings align with Farzadkia et al. (2015), who
identified financial constraints as a key barrier to
effective waste management in Iran.

To address these issues, enhanced staff
training, standardized segregation protocols, and
investment in infrastructure (e.g., chemically
resistant  containers, specialized disposal
facilities) are recommended. Lee et al. (2022)
suggest that training can reduce segregation
errors by up to 30%, while regional waste
treatment centers, as proposed by Mohee et al.
(2015), could mitigate environmental impacts.
Future research should explore the long-term
environmental impacts of improper disposal,
including groundwater contamination, and
assess the feasibility of implementing regional
waste management systems.

Conclusion

The management of chemical-pharmaceutical
waste in Sabzevar’s hospitals is suboptimal,
characterized by inadequate segregation, non-
standard disposal practices, and insufficient staff
training. These shortcomings, coupled with the
discharge of waste into municipal sewage, pose
significant environmental and health risks. To align
with international standards and reduce hazards,
critical measures include implementing advanced
segregation systems, using standardized containers,
enhancing staff training, and establishing regional
disposal facilities. This study provides a foundational
basis for policy development and emphasizes the
need for these targeted interventions to improve
waste management in Sabzevar and similar settings.
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