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ABSTRACT

Introduction. Healthcare professionals (HCPs) play a crucial role in healthcare waste management (HWM). Insufficient knowledge and 
inadequate management practices are the most important issues in the HWM process.
The purpose of the study — the objective was to assess an educational program’s impact on HCP’s knowledge and practices regarding HWM. 
Materials and Methods. This quasi-experimental study consisted of a pretest evaluation, an intervention, and a post-test re-evaluation 
conducted in Habib Bourguiba University Hospital during the period of January 2nd to April 30th, 2022.
Results. Overall, 134 HCPs provided complete responses. The median age was 40 years (Interquartile range = [32.00–48.75] years) and the 
sex ratio was 0.44. We found a significant rise in the knowledge score (KS) of participants regarding global HWM knowledge (86.8 ± 6.7 vs 
58.5 ± 6.8; p < 0.001) and also in the KS for each waste category: non-infectious waste (89.6 ± 8.7 vs 68.9 ± 15.4; p = 0.005), infectious waste 
(90.7 ± 4.2 vs 74.3 ± 9.7; p = 0.001), sharps (89 ± 7,3 vs 72.9 ± 7.0; p < 0.001) and cytotoxic waste (80.0 ± 21.7 vs 17.2 ± 5.7; p < 0.001). We 
noted a significant rise in PS of participants regarding global HWM practices (93 ± 6 vs 73 ± 10; p < 0.001) and also for each item: availability 
of equipment in the medical treatment cart (100 ± 1 vs 71 ± 23; p < 0.001), healthcare waste segregation (78 ± 20 vs 54 ± 27; p = 0.002),  
information and training about HWM (100 ± 10 vs 71 ± 46; p = 0.003), and healthcare waste disposal (91 ± 14 vs 45 ± 34; p = 0.001).  
The KS change was significantly more important for HCPs who had no previous training in HWM during the last 3 years than other HCPs with 
previous training (29.8 vs 25; p = 0.042).
Research limitations. It was a single-center study that could impact the generalization of the results on a national scale. Secondly, as previously 
noted, the participation rate was low but this fact was not an obstacle to having a positive impact on HCP’s knowledge and practices in the 
whole hospital.
Conclusions. HWM training sessions are a promising and effective intervention to improve knowledge and practices of HCPs. It should not be 
a one-time activity but it should be a continuous and regular process to ensure a safe care environment and deliver quality care.
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РЕЗЮМЕ

Введение. Медицинские работники (MP) играют важную роль в обращении с медицинскими отходами (МО). Недостаточные знания 
и неадекватные методы контроля являются наиболее важными проблемами в обращении с МО.
Цель исследования — оценить влияние образовательной программы на знания и методы обращения с МО у МР. 
Материалы и методы. Данное квазиэкспериментальное исследование состояло из предварительной оценки, проведения обра-
зовательной программы и повторной оценки с тестированием в Университетской больнице Хабиба Бургибы в период с 2 января  
по 30 апреля 2022 г.
Результаты. Все 134 МР предоставили полные ответы. Средний возраст МР составил 40 лет (межквартильный размах 32,00–48,75 года), 
соотношение полов составило 0,44. Мы обнаружили значительный рост оценки компетенций (ОК) участников относительно гло-
бальных знаний об обращении с МО (86,8 ± 6,7 против 58,5 ± 6,8; p < 0,001), а также оценки знаний для каждой категории отходов: 
неинфекционные отходы (89,6 ± 8,7 против 68,9 ± 15,4; p = 0,005), инфекционные отходы (90,7 ± 4,2 против 74,3 ± 9,7; p = 0,001), 
острые предметы (89 ± 7,3 против 72,9 ± 7; p < 0,001) и цитотоксические отходы (80 ± 21,7 против 17,2 ± 5,7; p < 0,001). Мы отмети-
ли значительный рост оценки реализации (ОР) у участников по сравнению с общими практиками обращения с МО (93 ± 6 против  
73 ± 10; p < 0,001), а также по каждому пункту: наличие медицинских тележек в оснащении отделений (100 ± 1 против 71 ± 23; p < 0,001), 
сортировка медицинских отходов (78 ± 20 против 54 ± 27; p = 0,002), информация и обучение по обращению с МО (100 ± 10 против 
71 ± 46; p = 0,003) и утилизация медицинских отходов (91 ± 14 против 45 ± 34; p = 0,001). Для МР, не прошедших предварительное 
обучение по обращению с МО в течение последних 3 лет, изменение оценки знаний было значительно более существенным по об-
ращению с МО, чем для других МР, прошедших ранее обучение (29,8 против 25; p = 0,042).
Ограничения исследования. Исследование было одноцентровым, что могло повлиять на обобщение результатов в национальном 
масштабе. Во-вторых, уровень участия был низким, но этот факт не стал препятствием для оказания положительного влияния на 
знания и практику МР во всей больнице.
Выводы. Учебные курсы по обращению с МО являются многообещающим и эффективным мероприятием для улучшения знаний и 
практики у МР. Это не должно быть разовым мероприятием, а должно стать непрерывным и регулярным процессом для обеспечения 
безопасной среды ухода и предоставления качественной помощи.
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Introduction
Across the world, fighting healthcare-associated infections 

(HAI) and ensuring a secure healthcare environment for 
patients is still the major objective of hospital institutions [1]. 
HAI are responsible for an important growth in morbidity 
and mortality rates and high costs for hospitals worldwide 
notably in developing countries [2]. Despite their gravity, 
the main part of HAI is preventable, especially by respecting 
simple standard healthcare precautions [3]. Healthcare waste 
management (HWM) is one of those pillars of the HAI 
prevention strategy. Poor HWM could expose health care 
professionals (HCPs), waste handlers, patients, and even the 
community to infections, injuries, and toxic pollutants [4].  
Not only could humans be affected by inadequate waste 
management, but the entire environment could be polluted [5].  
Healthcare waste was generated continuously during the 
process of medical care. Healthcare waste is widely considered 
a growing and continuous concern for health authorities. 
Moreover, it was named the second most hazardous waste 
globally after radiation waste [6]. 

Recently, and particularly during the global COVID-19 
pandemic, thousands of tons of additional medical waste 
were generated, according to a new WHO report [7]. This rise 
could be linked to the increasing use of disposable devices in 
healthcare facilities and also the use of disposable personal 
protective equipment such as masks, coveralls and gloves. 
The increase in the number of patients and hospitalizations 
for COVID-19 could also play a role in the increase in the 
amount of waste generated [8]. All this information lets us 
think about the importance of having a correct HWM strategy 
in healthcare settings which become an urgent need.

HCPs play a crucial role in HWM. In fact, HCPs are 
responsible for the initial segregation and storage activities 
which represent the main step to have a correct HWM. 
However, insufficient knowledge and inadequate management 
practices among the HCPs are the most important issues in 
the HWM process. Indeed, if the infectious component 
were not separated from the non-infected waste, the entire 
mass become considered potentially infectious [9]. For this 
reason, HCPs should be trained continuously to refresh and 
update their knowledge of waste segregation and disposal of 
healthcare waste. In fact, previous research indicated that the 
lack of HWM-related training could affect HCPs’ knowledge 
and practices on HWM and, therefore, may negatively impact 
HWM in hospitals [10]. This lack of knowledge about HWM 
is particularly more noted in developing countries where 
the consciousness about the necessity of adequate HWM 
to prevent HAI is still deprived [11]. In Tunisia, a waste 
management unit must imperatively be created in each health 
establishment with staff training on the HWM according to 
the decree of application No. 2008-2745 of July 28, 2008 [12].

From this perspective, the objective of this study was to 
evaluate the impact of the implementation of a healthcare 
waste management training intervention on the knowledge and 
practices of HCPs in a Tunisian surgical university hospital. 

Materials and Methods 
Study Design and Settings. This was a quasi-experimental 

study consisting of a pretest evaluation, an intervention, and a 
post-test re-evaluation during the period of January, 2nd to April, 
30th, 2022. We conducted this study in the Habib Bourguiba 
University Hospital (HBUH), which is the Surgical University 
Hospital of Sfax in Southern Tunisia. We conducted the survey 
in this hospital because of its particularity as one of the principal 

surgical hospitals in the country. In the HBUH, patients from 
Sfax and also from all over the south of the country are operated. 
Moreover, it is an establishment comprising an emergency 
service, intensive care units, and analysis laboratories. The 
governorate of Sfax, the capital of southern Tunisia, is Tunisia’s 
second most important economic city. It is situated in the 
southeast of the country and covers 4.6% of the country area 
and has nearly 1,013,021 inhabitants [13, 14].

Study Population. All professional categories of 
HCPs in HBUH were eligible for this survey. Knowledge 
concerning HWM was assessed among medical, paramedical, 
administrative, and even worker staff. Excluded cases were 
those who gave incomplete responses. To obtain a representative 
sample participants were selected proportionally to the number 
of HCPs in each department.

The minimum sample size was calculated based on an expected 
good knowledge prevalence published previously of 9,5% [15],  
a 5% margin of error, and 10% loss or incomplete responses.  
The minimum required sample size was at least 132 cases. 

Knowledge assessment. After reviewing the appropriate 
literature, a self-administered questionnaire was developed as 
a knowledge assessment instrument and used in a pilot study 
to test its clarity and relevance. 

The questionnaire contained two parts. The first part 
included participants’ age, gender, affiliated department, 
working seniority and occupation. The second part was 
divided into four sections according to the type of waste: 
non-infectious waste (2 items), infectious waste (12 items), 
sharps (4 items) and cytotoxic waste (3 items). There were 
four choices for each item with only one correct answer. The 
questionnaire was distributed to the participants and it was 
used for data collection before and after the training session.

Each correct item regarding HCPs’ knowledge of HWM 
was scored “1” or “0” if it was not.

The average knowledge score (KS) was calculated for each 
section by adding the corresponding items. Then, we adjusted 
out of 100 the KS for each section and the global average KS.

According to the evaluation criteria of M.J. Essi et al. [16], 
HCPs were classified to have bad (KS < 25), insufficient 
(KS [25–49]), mean (KS = 50–75), or good knowledge  
(KS ≥ 75) about HWM.

Practices assessment. We used an audit grid developed to 
assess the current HWM practices of HCPs at each department 
of HBUH. A baseline was conducted one month before the 
intervention. The follow-up was done two months after the 
educational intervention program. 

This audit grid was composed of 15 items distributed in four 
sections: availability of equipment in the medical treatment cart 
(4 items), healthcare waste segregation (3 items), displayed 
HWM procedure and disposal program (2 items), and healthcare 
waste disposal (5 items).

To calculate the practice score (PS), each item compliant 
with the guidelines was scored 1 and each non-compliant item 
was scored 0. The average PS was calculated for each section 
by adding the corresponding items. Then, we adjusted out of 
100 the PS for each section and the global average PS ranging 
from 0 to 15 points.

According to the evaluation criteria of M.J. Essi et al. [16], 
HCPs were classified to have harmful (PS < 25), inadequate 
(PS = 25–49), and adequate practices (PS ≥ 50).

Intervention procedure. We informed all HCPs about the 
training session, 2 weeks before the start of the study.

According to the number of HCPs, training sessions were 
delivered at the rate of one, two, and even three sessions per 
department. 
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During each training session, we detailed the risks incurred 
by poor HWM, the different types of healthcare waste, and the 
stages of HWM, with an emphasis on sorting waste at the point 
of generation. The training material has been educationally 
prepared and pre-tested. At each department, we screened 
a detailed PowerPoint presentation, posters, and continued 
visits to sensitize workplace HCPs to best ensure that key 
messages are extremely clear and memorable.

Statistical analysis. Statistical analysis was achieved using 
IBM SPSS.26 Software. According to the normality of the 
variables, verified by Shapiro–Wilk and Kolmogrov–Smirnov 
tests, continuous variables were represented as mean ± standard 
deviation or minimum and maximum range if they were 
normally distributed or as median and interquartile ranges (IQR) 
if not. The categorical variables were expressed in numbers and 
percentages. 

We used the student-paired T-test to compare the mean 
scores of HCPs’ knowledge and practices in HWM before 
and after training. We used the Mann–Whitney test, Kruskall–
Wallis test, or ANOVA test according to the normality of and 
to the number of modalities of each variable to determine the 
association between knowledge and practice scores change 
and different factors tested. A p-value less than 0.05 was 
considered statistically significant.

Ethical Considerations. Participation was entirely 
voluntary and anonymity and confidentiality were guaranteed 
and maintained.

Results
Description of the Study Population. Overall, 134 HCPs 

provided complete responses giving a response rate of 37%. 
The median age was 40 years (IQR = 32.0–48.7 years). There 
were 93 women (69.2%) with a sex ratio of 0.44. According to 
the professional category, nurses and workers staff represented 
respectively 63.6% (n = 85) and 16.2% (n = 21) of all HCPs. 
One hundred and one HCPs were working in surgical 
departments (75.1%) and 10 (7.2%) in intensive care units. 
According to work experience, the median working seniority 
was about 12 years (IQR = 5–22 years) and 72 participants 
(53.6%) had a working seniority > 10 years. Twenty-four 
HCPs (19%) reported that they attended training sessions 
about HWM previously (Table 1).

Impact of the training sessions on the knowledge 
of Healthcare Professionals about Healthcare Waste 
Management. For global KS, the mean rose from 58.5 ± 6.8 
to 86.8 ± 6.7 after the training session (p < 0.001). According 
to the evaluation criteria of M.J. Essi et al. [16], the prevalence 
of HCPs with good knowledge rose from 18.6% (n = 25) to 
73.1% (n = 98) (Table 2). 

By detailing each waste category, we found a significant 
rise in the KS of non-infectious waste (89.6 ± 8.7 vs  
68.9 ± 15.4; p = 0.005), the KS of infectious waste (90.7 ± 4.2 vs  
74.3 ± 9.7; p = 0.001), the KS of sharps (89 ± 7.3 vs 72.9 ± 7;  
p < 0.001) and the KS of cytotoxic waste (80 ± 21.7 vs  
17.2 ± 5.7; p < 0.001) (Table 3).

Impact of the training sessions on the practices 
of Healthcare Professionals about Healthcare Waste 
Management. For global PS, the mean rose from 73 ± 10  
to 93 ± 6 after the training session (p < 0.001). According  
to the evaluation criteria of M.J. Essi et al. [16], the prevalence 
of adequate practices observed in HBUH units rose from 
17.8% (n = 5) to 93.7% (n = 26) (Table 2). 

Table 1. Description of the study population
Таблица 1. Характеристика обследованных 

Variables | Характеристики Abs. | Абс. %
Gender: | Пол:

females | женщины 93 69.2
males | мужчины 41 30.8

Occupation department: | Отделение:
medical | терапевтическое 23 17.7
surgical | хирургическое 101 75.1
intensive care units | интенсивной терапии 10 7.2

Working seniority (years): 
Рабочий стаж (лет):

< 10 62 46.4
≥10 72 53.6

Occupation: | Должность:
nurses | медсёстры 85 63.6
workers | работники 21 16.2
physicians | врачи 5 4.4
administrative | администраторы 16 12.1
others categories | другие 7 3.7

Previous training in healthcare waste 
management during the last 3 years 
Предшествующее обучение по обращению 
с медицинскими отходами

24 19

Table 2. Levels of knowledge and practices of healthcare professionals according to the evaluation criteria of M.J. Essi et al. [16]
Таблица 2. Уровни знаний и практических навыков у медицинских работников в соответствии с критериями оценки 
Эсси и др. [16]

Показатель 
Index

Score 
Оценка

Level 
Уровень

Before the intervention 
До программы

After the intervention 
После программы 

abs. | абс. % abs. | абс. %
Knowledge
Знания 

< 25/100 Bad | Плохой 8 5.9 6 4.4
25–49/100 Insufficient | Неудовлетворительный 26 19.4 7 5.2
50–74/100 Mean | Средний 75 55.9 23 17.1
75–100/100 Good | Хороший 25 18.6 98 73.1

Practices 
Практические 
навыки

< 25/100 Harmful | Опасный 1 3.6 0 0
25–49/100 Inadequate | Неадекватный 22 78.6 2 6.3
50–100/100 Adequate Адекватный 5 17.8 26 93.7



127Здравоохранение Российской Федерации ∙ Том 69 ∙ № 2 ∙ 2025
Оригинальная статья. https://doi.org/10.47470/0044-197X-2025-69-2-123-130
Организация здравоохранения

Depending on the items, we noted a statistically significant 
improvement in the availability of equipment in the medical 
treatment cart score (100 ± 1 vs 71 ± 23; p < 0.001). Similarly, 
this improvement was noted for the healthcare waste 
segregation (78 ± 20 vs 54 ± 27; p = 0.002), for information 
and training about HWM (100 ± 10 vs 71 ± 46; p = 0.003) and 
for healthcare waste disposal (91 ± 14 vs 45 ± 34; p = 0.001) 
(Table 3).

Factors associated with changes in knowledge and 
practice scores regarding healthcare waste management by 
healthcare professionals. The KS change was significantly 
more important for HCPs who had no previous training 
in HWM during the last three years than other HCPs with 
previous training (29.8 vs 25; p = 0.042). As for practices, 
PS change was not statistically associated with the occupation 
department (Table 4).

Table 3. Comparison of pre-training and post-training mean knowledge and practices scores regarding healthcare waste 
management among healthcare professionals (M ± SD)
Таблица 3. Сравнение средних показателей знаний и практических навыков в области обращения с медицинскими 
отходами среди медицинских работников до и после обучения (M ± SD)

Показатель 
Index

Criterion 
Критерий

Pre-training 
До обучения

Post-training 
После обучения p

Knowledge items
Компетенции

Global KS | Общая оценка компетенций (ОК) 58.5 ± 6.8 86.8 ± 6.7 < 0.001
KS of non-infectious waste | ОК в отношении неинфекционных отходов 68.9 ± 15.4 89.6 ± 8.7 0.005
KS of infectious waste | ОК в отношении инфекционных отходов 74.3 ± 9.7 90,7 ± 4.2 0.001
KS of sharps | ОК в отношении острых предметов 72.9 ± 7 89 ± 7.3 < 0.001
KS of cytotoxic waste | ОК в отношении цитотоксических отходов 17.2 ± 5.7 80 ± 21.7 < 0.001

Practices items
Практические 
навыки

Global PS | Общая оценка практических навыков 73 ± 10 93 ± 6 < 0.001
Availability of equipment in the medical treatment cart 
Наличие медицинских тележек в оснащении

71 ± 23 100 ± 1 < 0.001

Healthcare waste segregation | Разделение медицинских отходов 54 ± 27 78 ± 20 0.002
Displayed HWM procedure and disposal program 
Трансляция процедуры обращения с медицинскими отходами  
и программа их утилизации

71 ± 46 100 ± 10 0.003

Healthcare waste disposal | Утилизация медицинских отходов 45 ± 34 91 ± 14 0.001
N o t e. KS — Knowledge score, PS — practices score, SD — standard deviation, HWM — healthcare waste management.
П р и м е ч а н и е. KS — оценка знаний, PS — оценка практических навыков, SD — стандартное отклонение, HWM — обращение  
с медицинскими отходами.

Table 4. Factors associated with knowledge and practices changes concerning healthcare waste management among healthcare 
professionals
Таблица 4. Факторы, связанные с изменениями компетенций знаний и практических навыков у медицинских 
работников в обращении с медицинскими отходами 

Показатель | Index Variables | Переменные Median | Медиана IQR p
Knowledge
Компетенции

Gender: | Пол:
females | женщины 29.4 24.5–32.1 0.497a

males | мужчины 29.6 19.4–31.3 0.497a

Occupation department: | Отделение:
medical | терапевтическое 30 27.4–31.5 0.586b

surgical | хирургическое 30 21.00–32.14 0.586b

intensive care units | интенсивной терапии 27.8 20.3–31.1 0.586b

Working seniority, years: | Рабочий стаж, лет:
< 10 29.5 25.2–31.5 0.864a

≥ 10 30 21.7–32.1 0.864a

Occupation: Должность:
nurses | сестры 30 25.0–32.1 0.356a

others categories | другие категории 28.9 20.2–31.2 0.356a

Previous training in healthcare waste management during the last 3 years: 
Предшествующее обучение обращению с медицинскими отходами  
в последние 3 года:

yes | было 25 4.2–31.2 0.042a

no | не было 29.8 20.8–31.6 0.042a

Practices 
Практические 
навыки

Occupation department: | Отделение:
medical | терапевтическое 4.1 0–12.3 0.206c

surgical | хирургическое 17.2 0–41 0.206c

intensive care units | интенсивной терапии 14.1 9.8–17.0 0.206c

N o t e. a — Mann–Witney test, b — Kruskall–Wallis test, c — ANOVA test.
П р и м е ч а н и е. IQR — межквартильный диапазон. a — Критерий Манна–Уитни, b — критерий Крускалла –Уоллиса, c — ANOVA тест.
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Discussion

This study delivered valuable information about 
knowledge as well as practices regarding HWM among HCPs 
in HBUH in Southern Tunisia. It was conducted to determine 
the impact of HCPs training on HWM at a university surgical 
hospital in Southern Tunisia.

It should be pointed out first of all that we had a low 
participation rate in this survey. The lack of presence of HCPs 
in training has already been reported by a recent preceding 
systematic review in 2020 [17]. This could be explained by the 
overload of HCPs at work especially in surgical establishments 
and also by the resistance to change and the fear of judgment. 

As has already been reported in the literature [18], the basic 
knowledge of the HCPs about the HWM was not very good 
before our intervention. This fact could be related primarily 
to insufficient professional training on this important theme. 
In fact, knowledge is an essential resource in health sciences. 
Inadequate knowledge may lead to improper applications 
and practices that may be detrimental to any healthcare 
establishment [19]. Continuous training is a key point in 
improving HCP’s knowledge about HWM [17]. Moreover, a 
meta-analysis revealed that improving the knowledge of HCPs 
requires ongoing knowledge assessment studies [17]. 

Despite the low participation rate, our study showed 
that the training session led to a statistically significant 
improvement in knowledge among HCPs regarding all 
healthcare waste types. In fact, the global KS about HWM and 
the KS of each waste category increased significantly after 
the intervention. The same findings have been noted in other 
previous studies [1, 6, 20, 21]. The significant improvement 
in KS demonstrated that the training intervention was 
successful in achieving its intended objectives. This might 
be ascribed to several factors, such as the training program’s 
thorough content, the HCPs’ enthusiasm and want to learn and 
change, the encouraging questions, interactive discussions 
using multimedia, and the repetition of the message through 
a variety of mediums. More than a few studies reported the 
helpfulness of continuous training to develop the HCPs’ 
knowledge [18, 22, 23].

For the intervention methodology, as previously said, we 
used PowerPoint detailed presentations, posters, and visits. It 
has been demonstrated that the degree of knowledge can be 
directly influenced by employing the “information education 
and communication” package in the form of workshops, 
PowerPoint presentations, video films, and graphic 
representation [24]. Moreover, in the same context, a study 
from a tertiary healthcare establishment in India showed that 
a training manual could be also a useful tool to raise HCPs’ 
HWM knowledge [25].

Our knowledge evaluation covered all types of HWM and 
showed that HCPs improved their knowledge in the different 
waste management categories. Another quasi-experimental 
study from Pakistan reported the same positive significant 
results [21]. This demonstrated that teaching sessions were 
effective in improving the overall knowledge about HWM 
among HCPs.

The positive change in HCP’s knowledge regarding 
HWM was converted to good practices two months after 
the intervention. Indeed, we noted a statistically significant 
improvement in practices among HCPs after the training 
session with a statistical increase in PS between baseline and 
follow-up.

For the evaluation, we used an audit grid which was 
a useful tool characterized by objectivity, clarity, and 

feasibility and it was largely used in literature to assess 
HWM practices [6, 26]. Several studies in the literature 
demonstrated similar positive results in terms of practices 
after training sessions in Tunisia [6], Panipat [27], 
Bangladesh [28] and Pakistan [1]. 

This fact could be explained by the training session’s 
capacity to positively impact HCP’s willingness to change, 
behaviors and habits in terms of HWM. It gave the impression 
that training session advantages go beyond the simple 
improvement of knowledge towards changing habits and 
practices, which remains the challenge and the ultimate goal 
of any training or educational program in terms of hospital 
hygiene. 

We noted a statistically significant improvement in the 
availability of equipment in the medical treatment cart score. 
This fact was previously reported by a Tunisian study [6]. The 
original contribution of our study was that an improvement was 
noted in the healthcare waste segregation among HCPs after 
the training session. Previous data from different countries 
did not reveal a significant change in this item after the 
intervention such as Tunisia [6], Tanzania [29], and Pakistan 
[30]. This result could be explained by the lack of equipment 
needed for sorting waste, the resistance to changing practices 
from HCPs in those studies, and finally the lack of supervision 
and continuous control of HCPs practices towards healthcare 
waste segregation at hospital departments. 

Similarly, significant improvements were noted for 
information and training about HWM and for healthcare 
waste disposal. This fact was proof of our training quality and 
capacity to touch and correct all HWM practices aspects.

Moreover, this study showed that the KS change was 
significantly more important for HCPs who had no previous 
training in HWM during the last three years than other HCPs 
with previous training. This was also illustrated in previous 
studies [31, 32]. 

Indeed, HCPs with previous training had more basic 
knowledge about HWM compared to their colleagues who did 
not have previous training in the last three years. Therefore, 
the change in their KS will not be so significant as their 
colleagues who were trained for the first time. As a result, 
the KS will be noticeably and significantly increased after the 
HCPs intervention without previous HWM training.

To the best of our knowledge, this study was the first one 
to enlighten the impact of HWM training intervention on the 
knowledge and practices of HCPs in the surgical university 
hospital in southern Tunisia. The subject was really interesting 
given the enormous increase in the amount of waste following 
the COVID-19 pandemic and the economic impact of good 
HWM in hospitals. There were some limitations of our study. 
First of all, it was a single-center study that could impact the 
generalization of the results on a national scale. However, 
making this intervention in a surgical establishment could 
have great importance and contribution in terms of HAI and 
blood exposure accident prevention because of the nature of 
invasive acts of care delivered. Secondly, as previously noted, 
the participation rate was low but this fact was not an obstacle 
to having a positive impact on HCP’s knowledge and practices 
in the whole hospital. 

In terms of this survey, we recommend the generalization 
of training sessions as an effective method to improve HWM 
and all other standard precautions at all hospital types.

Likewise, training sessions should be exhaustive and 
addressed to all HCPs categories and they should be 
continuously reminded according to a frequency adapted to 
the human resources.
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Conclusions

In conclusion, our results showed that the HWM training 
session is a promising and effective intervention to improve 
the knowledge and practices of HCPs.

This type of intervention is exceedingly needed and its 
importance  cannot be overemphasized. Certainly, HCPs 

are the strongest link and the first managers of healthcare 
waste at hospitals, however, they are not the only ones 
concerned. HWM has to be a shared responsibility between all 
stakeholders: patients, visitors, and administration. Training 
sessions about HWM should not be a one-time activity but it 
should be a continuous and regular process to ensure a safe 
care environment and deliver quality care. 
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