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Abstract: Among different sources of medical wastes, hospitals are one of the main and biggest sources.
Hospital wastes irtluding pathological, radioactive, pharmaceutical, chemical and irfectious materials and
medical equipment are known for their many hazardous, poisonous and pathogenic factors. The descriptive and
cross-sectional study was carried out in Qods Hospital-Paveh City in 2015. The wastes were categorized in four
categories of household, iriectious, sharp objects and chemical/pharmaceutical . Based on the number of active
beds in hospital waste volume per day/bed was computed. The data analyses were performed in EXCEL.On
average waste production level in Qods Hospital of Paveh City was 102 kg/day. Nominahl bed number of the
hospital is 70 and 64 beds were active on average every day. Waste production rate per active bedsin the
hospital was comparatively |less than Tehran-based (2.71 kg/day.bed) and Zanjan-based (2.402 kg/day.bed)

hospitals.
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INTRODUCTION

One of the issuesin public health and environment
preservation domain is waste management. This problem
is an indispensable aspect of man's life. Wastes
produced in hospitals including pathologic, radioactive,
pharmaceutical, chemical and infectious materials and
consumabl e medical equipment are featured with
hazardous, poisonous and pathogenic specifications
(Adsavakulchai, 2002). Any decision with regard to
hospital waste must be made with an eye on quality and
quantity of the waste and waste management system
(aggregation, piling and disposing of) (Alagoz and
Kocasoy, 2008). Medicine science and medical services
have experienced notable advances over the last few
decades. However, it appears that the area of hospital
waste management in the devel oping countriesin
particular has been neglected in the devel opment
programs so that in many cases hospital wastes are
processed along with urban wastes (Almasi et al., 2016;
Askarian et al., 2004).

Among different source of medical wastes, hospitals
produce the largest portion of the waste (Coad, 1992).
Hospital wastes in general are categorized as infectious
(hazardous) and normal (semi-household) waste; the
former constitute 10-25% of waste produced by medical

centers and the latter constitute 75-90% (Adsavakulchai,
2002; Do et al., 1999). Medical waste management is one
of the vital issues of environment health management
(Ebrahimi et al., 2016). According to WHO (2000), poor
hospital waste management is shockingly the main
cause of 32% of total cases of hepatitis B, 40% of total
cases of hepatitis C and 5% of total cases of HIV
(Habib Zadeh et al., 2007). Human activities and changes
in consumption patterns have led to an increase in waste
production (fang et al., 2006). Hospital wastes represent
1-2% of urban solid waste material which is a serious
health issue. One of the main issues about hospital
wastes is that they cannot be processed along with urban
wastes due to health and environmental concerns
(Koushiar et al., 2006).

Norris estimated irhis study on quantity of hospital
wastes in Maryland, USA that daily hospital waste
production is 3.5 kg/bed (Koushiar et al., 2006).
Askarian et al. (2004) conducted a study in Fars Province
hospitals and reported 3.93 kg/d.b waste production
(MHME., 2008). Hospital waste production in European
countries ranges from 2-6 kg/b.d and thisrangeiniran is
2-9 kg/bed/day (Koushiar et al., 2006).

Qods hospital isthe only hospital ifPaveh City and
there has been no similar study irthis hospital. Therefore,
the present study is an attempt to examine waste
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production in this hospital from qualitative and
quantitative viewpoints. In addition waste management
system in the hospital was surveyed and analyzed.

MATERIALS AND METHODS

The study was carried out as a descriptive
cross-sectional work in Qods Hospital, Paveh, Iran in
2015. Following the categorization of the Iranian Ministry
of Health, the wastes produced in the hospital were
categorized in four categories of semi-household,
infectious, sharp and chemical/medical wastes. Produced
waste of one week was weighed every month from April
2015 to March 201 6 and based on number beds in the
hospital waste production rate per day and bed was
estimated. Data analyses were performed in Excel. To
collect information about waste management process of
the hospital, a checklist with 75 questions categorized inttm
production, disintegration, packaging, collecting, piling,
transportation and disposal categories was used.
Reliability of the checklist was confirmed by the Iranian
Ministry of Health (Malek Ahmadi, 2010). The checklist
collects general and specialized information so that the
latter iiormation is about waste management processes
asfollows.

Forty-five questions on production, disintegration
and separation process, 21 questions on piling and
storing the waste and nine question on transportation and
disposal process (Malek Ahmadi, 2010).

To convert the collected datainto numerical values,
questions with correct answers (as per the regulations)
were scored one and questions with incorrect answers
were scored zero. The obtaired scores were expressed
as percentage. Afterward, different stages of hospital
waste management were weighed based on their
relative importance. (Table 1). Then, to rank the waste
management system, inferential ranking technique was
used (Table 2).

Table 1: Weight of waste management elementsin Qods Pave City hospital

(Marinkovic et al., 2008)
Waste management stage Rl atiwve wei ght
Production, disintegration, separation and collection 60
Temporary piling 28
Transportation, disposal and disinfection 12
Total 100

Table 2: Medical waste management ranking (Marinkovic et al., 2008)

RESULTS AND DISCUSSION

Table 3 lists waste production data in Qods Hospital,
Paveh. As the data showed, mean waste production in
Qods Hospital, Paveh is 102kg/d and with 70 nominal
beds and 64 active beds on average, daily waste
production per bed is 1.593 kg/d.b. Table 4 lists the main
results obtaired from the collected data by the checklist.

Observing health standards in hospital environment
and proper waste management are of imperative
importance in hospitals knowing that these facilities are
home to many pathogenic factors hospital wastes are of
the main sources of disease and they must be managed in
amanner so that health of the public and staff and the
environment are preserved. Aslisted in Table 3, daily
waste production rate in Qods Hospital was 102kg/d or
1.593kg/d.b. In addition, 74.28% of total hospital waste
was semi-household, 1 4.71% was irfectious, 1.96%
was chemical/pharmaceutical and 9.8% was sharp
objects. Quantity of produced waste depend on
factors such as number of active wards, type of services,
quality of consumable products, economic/cultural
condition, system management and level of skill of the
employees. Type of services provided ineducation
and non-educational hospitals and also type of the
services and management system irthe hospital are
of the factors effective on amount of produced waste
(Mohammadian Fazli et al., 2013). A similar study in
Zanjan Hospitals showed an average waste production
of 1.432kg/d.b. So that semi-household, infectious,
chemical/pharmaceutical and sharp objects constituted
95.98, 31.62, 1.02 and 1.38% of the waste, respectively
(Oweis et al., 2005). Tsakona et al. (2007) in Greece
reported that average rate of medical waste production
was 1.9kg/d.b (Pirsaheb et al., 2016). In addition, a study
in Jordan-based hospitals showed that waste production
rate in public and private hospitals were 2.21 and
0.776kg/d.b respectively (Qdais et al., 2007).

Table 3: Waste production based on four categories (2015)

Semi- Chemical- Tota
Categories household Infectious pharmaceutical Sharp ~ waste
Waste production  75.000 115.000 22.000 10.000 1020
(kg/d.b)
Production rate 01.172 0.234 0.031 0.156  1.593
(kg/d.b)

73.530 014.710 1.960 9.800  100.0

Rank Score Table 4: Consistency of waste management system with the checklist

Excellent 91-100 Waste management stages Consistency rate

Good 71-90 Production, disintegration, package, and collection 68.33

Average 51-70 Piling and storing 57.14

Poor 26-50 Transportation, disposal, and disinfection 58.33

Very poor 0-25 Average 61.26
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Our data showed that total amount of hazardous
waste (including infectious, chemical/pharmaceutical
and sharp objects) was 26.47% while thisfigure in studies
in other countries ranges from 10-25% (Marinkovic et al.,
2008). A study by Habib Zadeh et al. (2007) in Bukan,
Mahabad, Miandoab and Saghez showed that 61% of
hospital wastes were semi-household wastes and
39%0 were of hazardous wastes (infectious,
chemical/pharmaceutical and sharp objects). Taghipour
and Mosaferi (2009) reported that 29.99% of hospital
wastes in Tabriz-based hospitals was constituted by
hazardous wastes and 70.11% was constituted by usual
wastes (Mohammadian Fazli et al., 2013).

Clearly, the rate of hazardous wastes in this study is
slightly less than that of other hospitalsin other countries
reported by the mentioned studies. One explanation isthe
way of disintegration of medical wastes in the hospital
under study. In addition, proper education provided to
service staff, effective supervision of their performance
and disintegration at the source (hazardous waste are
disposed in yellow bags) explain this finding. One of the
ways to decrease waste production is to promote efficient
procurement, warehousing, distribution and utilization of
the materials and goods.

Our findings indicated 68.33% consistency with the
regulations and codes in production, disintegration,
packaging and collecting; 57.14% consistency in piling
and temporary storage; and 58.33% in transportation,
disposing of and disinfecting. Waste management system
in different areas of production, disintegration, packaging
and aggregating, piling and temporary storage,
transportation, disposal and disinfection were rated at
average level. Moham adi an Fazli studied Z anj an-b as ed
hospitals and showed consistency with codes and
regulations in production/disi ntegrati on/packaging/
aggregating, piling/temporary storage and transportation/
disposal/disinfection equal with 53.93, 52.72 and
76.42%, respectively (Pirsaheb et al., 2016). Comparing
with Mohammadian Fazli's results waste management
system in Qods Hospital was better than those in
Zanjan-based hospitals.

The key to achieve an efficient waste management
system is in determination of qualitative and quantitative
specifications of hospital waste, disintegration,
collection, treatment and proper disposal of the waste
(Tchobanoglous et al., 1993). Among hazardous hospital
waste, chemical/pharmaceutical wastes could create
serious public health threats (carcinogenic, poison,
mutation risks), environmental risks and considerable
economic loss if not properly managed (Tsakona et al.,
2007). Chemical/pharmaceutical waste are highly

hazardous and must never enter sewage system after
dumping. One of the main ways to disinfect and dispose
of wastes is to return the expired medicine to the
producers, incineration (>1200°C for 5s at least) and
chemical decomposition. Vahedi et al. (2006) some of the
risk assessment methods must be used irhospital for
assessing health risk factor (Vatankhah et al., 2014,
Verma et al., 2008). Technical committee of nosocomial
infectionsis useful iCfmanagement of solid waste and etc.,
(Yarmohammadi et al., 2016). knowledge, attitude and
performance of staff of hospital inrelation to job's
environmental health must be useful irwaste managment.

CONCLUSION

Waste production rate per active bed in Qods
Hospital was far less than that of Tehran-based
(2.71 kg/d.b) and Z anj an-based (2. 402kg/d. b) hospitals.
The fact that 26% of the wastes are comprised of
infectious and hazardous waste is acceptabl e based on
WHO's recommendations. Although, thereis a serious
need for surveying and improving some of waste
management methods to cut the environmental effect of
hospital waste waste management system irthe hospital
is at near good condition.we recomended Effects of
Administrative Interventions on Improvement of Safety
and Health in Workplace is proven must be done inwaste
management.
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