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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 2™ to April 30", 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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PE3IOME

Brenenue. Memunuuckue padotauku (MP) urparoT BaxHyI0 poiib B oOpaiieHuu ¢ MequiuHckumu otxonamu (MO). HenocTtatoursie 3HaHUS
U HeaJIeKBaTHBIE METO/BI KOHTPOJIS SBISIOTCS HanOosee BaXHBIMHU IpobiieMamu B obpamennu ¢ MO.

Ieas nccnenoBaHns — OLEHUTH BIUSHUE 00pa30BaTENbHOI POrpaMMBI Ha 3HaHUS U MeTob! oopamenus ¢ MO y MP.

Marepuanbl # MeToAbl. JlaHHOE KBa3MIKCIEPHMEHTATIBHOE MCCIEJOBAaHUE COCTOSIIO U3 IPEIBApUTENLHON OICHKH, IPOBEAEHHS 00pa-
30BaTeIbHON MPOrpaMMbl U TOBTOPHOU OIIEHKH C TECTHPOBAHHUEM B YHUBEpCUTETCKOM OonpHuUIe Xabuba Byprudsl B mepuon ¢ 2 sHBaps
o 30 anpens 2022 1.

Pesyabrarsl. Bee 134 MP npenocraBunu nonssie otBeTsl. Cpennuii Bozpact MP cocrasun 40 et (MesxkBapTHIbHBINH pa3Max 32,00-48,75 rona),
cooTHomeHue 1onoB coctaBmwio 0,44. Mbl 0OHApy KM 3HAYUTENBHBIA pocT oneHkH komnereHIui (OK) y4acTHUKOB OTHOCHTEIBHO IJIO-
OanpHBIX 3HaHHN 00 oOpamennu ¢ MO (86,8 + 6,7 mpotus 58,5 + 6,8; p < 0,001), a Takxke OIEHKH 3HAHUI T KaXKIOU KaTETOPHH OTXOIOB:
HenH(peKIMoHHbIe 0TX0xH (89,6 + 8,7 mpotus 68,9 + 15,4; p = 0,005), nuadekuronnsie otxons! (90,7 + 4,2 mpotus 74,3 + 9,7; p = 0,001),
octpsle npeameTsl (89 + 7,3 mpotus 72,9 + 7; p < 0,001) u uurorokcuueckue orxonsl (80 + 21,7 nporus 17,2 £ 5,7; p < 0,001). MbI oT™eTH-
JIM 3HAUUTENIBHBIA pocT oueHkH peann3aunu (OP) y y4acTHHKOB 10 CpaBHEHHIO ¢ oOmMMHU npakTukamu ooparuerus ¢ MO (93 + 6 nportus
73 £10; p <0,001), a Tarke MO KOKAOMY IMYHKTY: HAJIMYME MEIUIIMHCKHUX TEIEKEK B ocHaneHnu otaenenuit (100 + 1 mpotus 71 + 23; p < 0,001),
COPTHPOBKA MEUITMHCKHUX 0TX0/10B (78 + 20 mpotus 54 + 27; p = 0,002), nadopmarms u odyuerue no obpamennto ¢ MO (100 + 10 npotus
71 £ 46; p = 0,003) u yrriu3anus MeIUIUHCKAX oTX0n0B (91 + 14 mpotus 45 + 34; p = 0,001). Ins MP, He npomiequumx npeaBapuTeIbHOE
oOydenue mo obpamennto ¢ MO B TedeHHe MOCIENHUX 3 JIET, N3MEHEHHE OLCHKH 3HaHUH OBUIO 3HAYMTENIFHO OOJiee CYyIIECTBEHHBIM MO 00-
pamenuto ¢ MO, uem i apyrux MP, npommeammx panee oOyuenue (29,8 nporus 25; p = 0,042).

OrpanuyeHust uccjenoBanus. lccienosanne ObUIO OJHOIICHTPOBBIM, YTO MOIJIO MOBIHMITH Ha 0000IICHHE PE3yIbTaTOB B HAIIMOHAIEHOM
Macitabe. Bo-BTOpBIX, ypoBeHb ydacTHst ObIIT HH3KHM, HO TOT (hakT He CTaJ MPEIsSTCTBHEM JUIS OKa3aHHs IOJOKHTEIBLHOTO BIMSHUS Ha
3HaHUS U npakTHKy MP Bo Bceil OonpHUIE.

BeiBoabl. YdaeOHbIe KypcHl 10 oOpamenuio ¢ MO SBISIOTCS MHOTOOOCTAIOMUM U 3()(EKTHBHBIM MEPOIPHUSTHEM JUTS YITyqIIeHHUS 3HAHUH 1
npakTuku y MP. D10 He JOIKHO OBITH Pa30BBIM MEPONIPUATHEM, A JOJDKHO CTaTh HEMIPEPBIBHBIM U PETYISPHBIM IPOIECCOM AT 00eCTIeueHUs
6e301acHOM cpelibl yX0/1a M IPEAOCTABICHHS KaueCTBEHHOH ITOMOLLH.

Knroueswie cnosa: snanus; cneyuaiucmaosl 30pa600xpaHesz; ynpaeJjieHue omxoodamu sc)pasooxpaHeHuﬂ; GIUAHUE, NDAKMUKU, y1i€6Hblﬁ Kypc

CoOunonenne dTHYECKUX CTaHAapTOB. Vccnenosanue He TpeOyeT MPEAOCTABICHUS MHCHUS KOMHTETA 10 OMOMEIUIIMHCKON 3THKE MU
JIPYTHUX TOKYMEHTOB.
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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, 2™ to April,
30", 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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Table 1. Description of the study population
Tadauna 1. Xapaxkrepuctuka o0ciie10BaHHBIX

Variables | XapakrepucTiku ‘Abs. | A6c.‘ %

Gender: | ITox:

females | skeHIITUHBI 93 69.2

males | My>X4UHBI 41 30.8
Occupation department: | OtaesneHue:

medical | TepaneBTHYECKOE 23 17.7

surgical | xupypruueckoe 101 75.1

intensive care units | HHTEHCHBHOM Tepanuu 10 7.2
Working seniority (years):
PaGouwii ctax (y1er):

<10 62 46.4

=10 72 53.6
Occupation: | Io;KHOCTB:

nurses | MencécTpbl 85 63.6

workers | paOOTHHKH 21 16.2

physicians | Bpaun 5 44

administrative | aAIMHHHUCTPATOPBI 16 12.1

others categories | apyrue 7 3.7
Previous training in healthcare waste 24 19

management during the last 3 years
INpenmecTByoliee 00yueHHe 110 00paIeHHIO
C MEIUIUHCKAMHU OTXOAAMHU

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.

Health care organization

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=15) to 93.7% (n = 26) (Table 2).

Table 2. Levels of knowledge and practices of healthcare professionals according to the evaluation criteria of M.J. Essi et al. [16]

Tadmuna 2. YpoBHHU 3HaHUI M IPAKTHYECKUX HABBIKOB Y MEIUIIMHCKMX PAOOTHUKOB B COOTBETCTBUH C KPUTEPUSMH OLIEHKH

Dccu u ap. [16]

Before the intervention After the intervention
Ioxasarens Score Level Jlo mporpamMmsI [Toce mporpamMmel
Index Ouenka YpoBeHb
abs. | abc. % abs. | abc. %
Knowledge <25/100 Bad | ITnoxoii 8 59 6 4.4
3uanma 25-49/100 Insufficient | HeynosnerBoputensHbIit 26 19.4 7 5.2
50-74/100 Mean | Cpennuit 75 55.9 23 17.1
75-100/100 Good | Xoporuii 25 18.6 98 73.1
Practices <25/100 Harmful | Onacusrit 1 3.6 0 0
Ef:jiﬁqeme 25-49/100 Inadequate | HeaaexsarHbiit 22 78.6 2 6.3
50-100/100 Adequate AnexBaTHBII 5 17.8 26 93.7
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Table 3. Comparison of pre-training and post-training mean knowledge and practices scores regarding healthcare waste
management among healthcare professionals (M + SD)
Taomanna 3. CpaBHCHHE CpETHUX TIOKa3aTelNeii 3HAHUH U PAKTUYCCKUX HABBIKOB B 00TACTH OOpaIleHus ¢ METUIIMHCKUMHU
OTXO/IaMH Cpel MEIUIMHCKIX pabOTHHUKOB /10 U rtociie oOydenus (M + SD)
[Toxazarens Criterion Pre-training Post-training
Index Kputepuit o obyuenns | ITocne oOyueHus p
Knowledge items Global KS | O6mas onenka kommereHnuii (OK) 58.5£6.8 86.8£6.7 <0.001
Kommerenmm KS of non-infectious waste | OK B oTHOmeHIN HeMH()EKIMOHHBIX OTXOMOB ~ 68.9 + 15.4 89.6 + 8.7 0.005
KS of infectious waste | OK B oTHOIICHNH HH()EKIIMOHHBIX OTXO/IOB 743 +9.7 90,7 +4.2 0.001
KS of sharps | OK B OTHOIIICHUH OCTPBIX MPEAMETOB 729+7 89+73 <0.001
KS of cytotoxic waste | OK B 0OTHOIIEHNH UTOTOKCHYECKUX OTXOIOB 17.2+£5.7 80+ 21.7 <0.001
Practices items Global PS | O0mast oneHka MpakTH4eCKUX HaBBIKOB 73+10 93+6 <0.001
Ipakrreckue Availability of equipment in the medical treatment cart 71+23 100+ 1 <0.001
HaBbIKH Hayimune MeIMIMHCKUX TEIEKEK B OCHAILEHUN
Healthcare waste segregation | Pa3ieneHne MeIUIIMHCKUX OTXOIOB 54+27 78 £20 0.002
Displayed HWM procedure and disposal program 71+ 46 100+ 10 0.003
Tpancnanus nmpoueaypsl o0parieHust ¢ MEAUIMHCKUME OTXOaMHU
U IPOrpamMMa HX YTHITH3ALHI
Healthcare waste disposal | Y Tunnzanust MEJUIIMHCKHX OTXOZIOB 45+ 34 91+ 14 0.001

Note. KS — Knowledge score, PS — practices score, SD — standard deviation, HWM — healthcare waste management.

IMpumeuanue. KS — onenka 3Hanuii, PS — orenka npaktuieckux HaBbikoB, SD — cranmaptHoe oTkionenne, HWM — oOpamienue

C MCAUMIIMHCKUMHU OTXOdaMH.

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 4. Factors associated with knowledge and practices changes concerning healthcare waste management among healthcare

professionals

Taonuua 4. @axTopbl, CBI3aHHBIE C U3MEHEHUSIMH KOMIIETCHIINH 3HAHUH U IPAaKTUYECKUX HABBIKOB Y MEIUIIMHCKUX

PaOOTHUKOB B OOpAICHUH C MEIUIIMHCKAMH OTXOIaMH

IMokazarens | Index ‘ Variables | [TepemenHbIe ‘ Median | Menuana ‘ IQR ‘ p
Knowledge Gender: | [Tox:
Komnerenuuu females | sKeHIITHHBI 29.4 24.5-32.1 0.497°
males | My>K4UHEI 29.6 19.4-31.3 0.497*
Occupation department: | Otaenenue:
medical | TepaneBTHUeCcKOe 30 27.4-31.5 0.586°
surgical | xupyprugeckoe 30 21.00-32.14 0.586°
intensive care units | HHTEHCHBHOH Tepanuu 27.8 20.3-31.1 0.586°
Working seniority, years: | Pabouwnii crax, jiert:
<10 29.5 25.2-31.5 0.864*
>10 30 21.7-32.1 0.864*
Occupation: JI0JKHOCTB:
nurses | cecTpel 30 25.0-32.1 0.356*
others categories | Apyrue Kareropuu 28.9 20.2-31.2 0.356*
Previous training in healthcare waste management during the last 3 years:
IpemmecTytomiee 0Oy4ueHne 0OpaIIEHHIO ¢ MEAUIIMHCKIMH OTXOIAaMU
B IocsieiHue 3 roja:
yes | OpL10 25 4.2-31.2 0.0422
no | He 6bLIO0 29.8 20.8-31.6 0.042:
Practices Occupation department: | OtaencHue:
IIpakTiyeckne medical | TepaneBTHYECKOE 4.1 0-12.3 0.206°
HaBbIKH surgical | xupypruueckoe 17.2 041 0.206°
intensive care units | HHTEHCUBHOHU Teparuu 14.1 9.8-17.0 0.206°

Note.* — Mann-Witney test, ® — Kruskall-Wallis test, ¢ — ANOVA test.
IMpumeyanue. QR — mMexkBapTHIBHBI quamna3oH. * — Kpurepuii Manna—Yurthu, ® — kpurepuii Kpyckasia —Yommca, ¢ — ANOVA tect.
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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

Health care organization

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
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