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Abstract: Introduction: Hospital waste is one of the most dangerous environmental contaminants. Several
studies have shown that although hospital waste disposal has improved in comparison to the past, but it is still
not satisfactory in many developing countries. In this study we intent to study the quantity and quality of
hospital waste in Kerman Province, Iran. Methods: This cross-sectional study was performed by completing
a standard questionnaire designed at the Iranian Ministry of Health and Medical Education for evaluation of
hospital waste. Results: The results of this study showed that in Kerman Province, 7893 kg hospital waste is
produced daily which is 3.80 kg/occupied bed. The amount of infectious waste produced in the province is 1.46
kg/day/bed and ranged from 0.67 to 3.43 in other Iranian hospitals. 37.9 percent of all hospital waste in urban
Kerman and 38.6 in the province was infectious waste and shows a slight improvement in comparison to the
past. Some of the rules of hospital waste disposal were still not practiced in some of the Province hospitals.
Conclusion: In comparison to the past, hospital waste is now disposed better, but still direct and frequent
surveillance of hospital waste is necessary and should be a priority for health authorities in Iran.
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INTRODUCTION The improper disposal of these waste leads to

Hospitals and Medical centers have special accumulation and growth of insects, bugs, rodents,
responsibilities in regard to the waste they produce and worms and the transmission of diseases such as Typhoid
have to be sure that this waste does not cause a negative fever, Cholera, Ebola, Marburg, Crimean Congo
impact on the environment or public health [1]. Hemorrhagic Fever and  Lassa  fever  [5,  6].  Also

Hospital waste contains high quantities of research has shown that contact  with  infected  needles
dangerous  waste,  which  is harmful for human beings is associated with a 0.1 percent chance of acquiring AIDS
and  animals and  is  also  a  serious  danger   for   the and a 10 percent chance of acquiring hepatitis [4].
environment. The production of this waste is increasing Some Environmental Health  specialists  think  that
rapidly and needs serious  attention.  These  waste the danger of hospital waste is even more than AIDS.
include dangerous radioactive chemicals, chemotherapy According to WHO estimates in 2002, 23 million  people
drugs and sharp infectious  objects  carrying bacteria in  the  world  have  acquired  infectious  diseases  such
such as Streptococcus, Staphylococcus, Pseudomonas, as Hepatitis B, Hepatitis C and AIDS from contact with
Clostridium  Tetani   and    dangerous    viruses   such hospital waste [7]. Therefore in 1992 the WHO suggested
HIV,  Hepatitis  B and C [2, 3]. Studies have detected up all member countries to achieve proper management
to  300  toxic  and  dangerous  chemicals  in  hospital strategies for the collection and disposal of  hospital
waste [4]. waste in their medical units [8].

environmental contamination, unpleasant odors,
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Management of hospital waste includes surveillance MATERIAL AND METHODS
on the production, storage, transfer, processing and
disposal. Decreased production, proper disposal and This study was a cross-sectional survey conducted
segregation are of special attention in hospital waste from Feb 2009 until July 2009. The standard “Hospital
management and should be done properly [9]. Waste Management” questionnaire from the Center for

Due to the serious health problems caused by Occupational and Environmental Health, Deputy of
improper disposal of hospital waste and in order to Health, Iranian Ministry of Health and Medical Education
promote hospital health services, the regulations for was completed by the hospital environmental health
segregating, collecting and storing hospital waste was officers under the supervision of the Kerman Province
approved and sent to supervising Medical Universities in Health Center Officers, for all 23 hospitals of the Kerman
each Iranian Province in 2005 and reinforced in 2006 and province, which included 4 educational and 19 non-
2007. Also because of the importance of the problem and educational hospitals. The data was entered and analyzed
in order to prevent the dangerous health consequences of by the EXCEL software.
environmental contamination with pathogens the
guidelines of hospital waste management was approved RESULTS
by the Iranian Legislation Cabinet and all medical centers
were notified for practice on April 27, 2008. From the 23 hospital evaluated, 11 hospitals (47%)

Although the process of hospital waste disposal has were in the city of Kerman (capital of the province) and
improved in the last years, but the situation of hospital the others were in other cities of the state. At the time this
waste collection, segregation and applying safety study was done, 12 hospitals (52%) were older than 20
regulations at Iranian hospitals is still not as well as years old. The number of hospital wards was from 4 to 18.
expected. The method of waste collection in many big and The Ayatollah Kashani Hospital had the highest (98%)
small medical centers (such as limited surgery centers, and the Ali-ebne-abitaleb Hospital of Ravar had the
medical and dentistry clinics and medical diagnosis labs) lowest (20%) rate of hospital bed occupation. The number
in the city of Kerman is still based on old unhygienic of hospital personnel varied from 116 in the Azzahra
methods [10]. Hospital to 770 in the Shafa Hospital. Some of the hospital

In addition to the danger that these waste have for characteristics have been summarized in Table 1. The total
the environment, because of lack of proper fencing and number of active beds in the province’s educational
protection of the waste burial site, this location turns into hospitals was 1191 and in non-educational hospitals was
a desirable place for “garbage thieves”. These people 1864. The lowest rate of bed occupation in educational
collect the plastic in hospital waste and reuse them hospitals was 49% and the highest rate was 90%. In non-
through improper and non-hygienic methods for making educational hospitals the lowest bed occupation rate was
plastic goods, routinely used by people. Although, 20% and the highest was 98%, thus this range was wider
according to the guide lines of the World Health in non-educational hospitals.
Organization, hospital waste should not be reused [10]. All of the Kerman Province Hospitals had employed
Also a study done in Tehran, Iran reported that in the time an Environmental Health officer with a Bachelor (in 91.3%
frame between taking out hospital waste from the medical of the hospitals) or a Graduate Certificate in environmental
centers until collection by the municipal workers, the health. All of the environmental health officers were
waste was dispersed by drug addicts, animals and other members of the hospital nosocomial infections committee
groups [11]. and participated regularly in the meetings. However

Therefore, it is essential to reduce the risk of hospital documents that showed hospital personnel had regularly
waste and prevent its harmful effects by proper participated in educational courses about hospital waste
management according to the disposal regulations. had only been kept in 6 (26.1%) of the hospitals.

In this study the situation of hospital waste was The waste produced in all Kerman Province Hospitals
evaluated in one Iranian Province, Kerman after the recent has been summarized in Table 2. Infectious waste
hospital waste regulations were implemented and the constitutes about 38.6 percent of all waste produced in
results were also compared with the available published Kerman province Hospitals. In Table 2 the amount of
data from other provinces. waste  produced  and  the percent  of  infectious waste in
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Table 1: The characteristics of the Hospitals in Kerman province
City Hospital Active beds Percent occupied Number of wards Number of stories Hospital age * Number of personnel
Kerman Arjomand 75 48 6 1 57 150

Artesh 30 50 5 3 54 132
Seyed Shohada 78 76 9 4 4 331
Azzahra 68 22 7 5 10 116
Fatemeh Zahra 98 81 8 2 9 301
Ayatollah Kashani 202 88 14 2 49 629
Afzalipour** 365 90 17 2 8 700
Shahid Beheshti** 226 90 6 3 29 238
Shahid Bahonar** 250 70 8 1 61 680
Shafa** 350 49 6 2 49 770
Razieh Firooz 35 35-40 9 2 51 135

Baft Khatamol-anbia 126 55 8 3 4 207
Jiroft Emam Khomeini 220 67 10 2 21 315

Ayatollah Kashani 81 98 4 1 43 260
Sirjan Doctor Gharazi 139 68 8 1 17 423

Emam Reza 133 54 7 1 26 380
Zarand Emam Ali 90 63 8 3 15 303

Sina 84 80 8 3 48 227
Bam Aflatoonian 70 67 6 1 12 126

Pastor 156 60 8 2 5 354
Bardsir Ghaem 78 48 8 2 6 300
Ravar Ali-ebne-ablitaleb 36 20 6 2 5 150
Shahrbabak Vali-asr 65 37 8 1 23 270
* Age at the time this study was done.
** Educational Hospitals

Table 2: The amount of waste produced (kg/day) in the hospitals of Kerman Province
Hospital Waste
---------------------------------------------------
Infectious waste Excised tissues Percent of infectious

City Hospital Ordinary Waste Chemical Waste plus sharp objects and miscarriages waste in the total waste
Kerman Arjomand 75 0 60 0.06-0.07 44.4

Artesh 25 0 10-11 0.017 28.6
Seyed Shohada 150 0 100 0.067 40.0
Azzahra 90 0 20 1 18.0
Fatemeh Zahra 400 0.2 100 0.022-0.033 20.0
Ayatollah Kashani 400 0 200 0.2 33.3
Afzalipour 800 15 300 0.25 26.9
Shahid Beheshti 200 0 1 0 0.5
Shahid Bahonar 430 3 860 1 66.5
Shafa 300 25 130 0.03 28.6
Razieh Firooz 20 0 10 0.022 33.3

Baft Khatamol-anbia 150 10 90 0.7-1 35.9
Jiroft Emam Khomeini 375 15 310 1.3 44.2

Ayatollah Kashani 100 30 180 0.05 58.1
Sirjan Doctor Gharazi 200 2.5 120 0.3 37.2

Emam Reza 200 0 50 0.10-0.12 20.0
Zarand Emam Ali 160-170 0 100-110 0.1 38.5

Sina 70 0 25 0.06 26.3
Bam Aflatoonian 80 1 15 0.06 15.6

Pastor 300-350 <1 250 0.6-0.7 45.3
Bardsir Ghaem 150 0 50 0 25.0
Ravar Ali-ebne-ablitaleb 47 0.06 10 0.2 17.5
Shahrbabak Vali-asr 20 1 60 1 73.2
Total 4742 103.76 3041 7.14 38.5
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Table 3: The average of waste production per occupied bed (kg/day) in the hospitals of Kerman Province
Hospital Total waste Usual waste Infectious waste Percent of infectious waste to total waste
Educational 3.48 1.97 1.47 42.2
Non educational 4.03 2.51 1.46 36.4
All Hospitals 3.80 2.28 1.47 38.6

each hospital has been shown. Three hospitals had less It is worth mentioning that according to the available
infectious waste. These hospitals were Shahid Beheshti, documents and through the persistent  and  serious
Aflatoonian and Ali-ebne-abitaleb Hospital which  had follow up of the Deputy of Health Office at Kerman
0.5, 15.6 and  17.5  percent  infectious  waste  respectively. Medical University and by using all available potentials
The Shahid Beheshti Hospital is a Psychiatric Hospital and resources and legal initiatives; after the study was
with little infectious waste production. The Ali-ebne- finalized, almost all of the hospitals in Kerman Province
abitaleb Hospital has fewer patients and as our data became equipped with infectious waste sterilizers and
shows its bed occupation rate was only 20%. The grinders.
Aflatoonian Hospital does not have a infectious waste
sterilizer and grinder itself and transfers its waste to the DISCUSSION
Pastor  Hospital and pays per kilogram for infectious
waste disposal. This may be the reason for better waste According to the available statistics 450 tons of
segregation and less infectious waste production in this hospital waste are produced daily in Iran [7]. Hospital
hospital. waste is produced through various  activities. Usual

The total amount of waste production in the hospitals waste is produced in the kitchen, visiting rooms,
under evaluation (educational and non-educational) was administration section and the gardens and alike other
7893 kilograms per day and 3.8 kilograms per occupied urban waste is collected and disposed. Infectious waste
bed, in which 1.46 kg per bed was infectious waste and includes  waste  from medical procedures, dialysis,
extracted tissues (Table 3). surgery,  labor, tissue excision, tissue sampling,

A detailed check list in 3 pages which included more pathology  exams,  injections,  sharp  objects
than 50 items was completed for each hospital in 6 parts contaminated with blood and secretions which are
including hospital waste segregation at the production collected according to the regulations of hospital waste
site, waste collection, waste transportation, waste storage, collection. Radioactive waste should be collected
waste disposal and the available trained human resources. according to the guidelines of the Atomic Energy
This questionnaire showed worrisome figures of hospital Organization [6].
waste collection, in which the more important ones are A study in 1998 reported that the management of
mentioned. For example, in only 13% of the hospitals hospital waste in two major hospitals in Kerman was
chemical waste was collected in strong brown or white inappropriate [12]. It is evident that in comparison to 1998
plastic bags with special hazard signs, in only 17% of the the management of hospital waste in Kerman has
hospitals radioactive waste was collected separately, improved, but is still not satisfactory. Currently more than
according to regulations and under the supervision of a 90% of the province hospitals have infectious waste
physics health officer, in only 17% of the hospitals non sterilizers and grinders.
burn, approved methods were used for risk elimination of A  study  done  in  1998  in  Tehran  showed  that
infectious and sharp waste at the production site, in only only 21.1% of the hospitals had infectious waste
4% of the hospitals documentation for surveillance and sterilizers  and  grinders,  although  in   some  hospitals
frequent evaluation of waste risk elimination was available the  machine  did  not  work at the time of the study [13].
and in only 13% there was a trained operator working with In  Bukan,  Mahabad,  Saghez  and  Miandoab in 2006
the infectious waste sterilizer and grinder. In only 26% of only 50% of the hospitals  had  infectious  waste
the hospitals the employees had passed the educational sterilizers  and  grinders, but according to the
courses related to hospital waste handling and were observations  the  machines did not work satisfactorily
sufficiently aware of the risks of hospital waste. In only [7]. In 2002 in the Mazandaran Province 65% of the
half (52%) of the hospitals the employees handling governmental hospitals and only 28 % of the private
hospital waste would take a shower at the end of their hospitals had sound and functional infectious waste
work shift. sterilizers and grinders [14].



World Appl. Sci. J., 17 (4): 473-479, 2012

477

Table 4: Rate of waste production in different Iranian cities (kg/day/bed).
City Amount of usual waste production (Ref) Amount of infectious waste production (Ref) Percent of infectious and sharp waste (Ref)
Tehran 2.87 (13) 21.8 (13)

27.2
2.71 (20)
2.71 (16) 1.51 (16) 33 (16)
2.63 (2)

Ahwaz 2.54 (17, 21)
2.45 (2) 25 (2)

Sanadaj 1.92 (21)
2.02 (2)

Kermanshah 2.3-3.6 (21)
Qom, Qazvin, Kashan 2.78 (13)
Karaj 2.78 (13) 22 (2)
Kashan 2.9-5.9, average 3.44 (21)
Fars Province 0.67-21.33, average 3.93 (6)

3.2 (18) 45.6, 2.9 (6)
58 (19)

Yasooj 5.5 (4) 1.5 (4) 27.2 (4)
Yazd 2.12-12.72 (4)
Khoei 46 (4)
Shiraz 4.6 (4, 18) 3.43 (19)
Babol 2.01 (2, 4) 0.67 (2, 4) 33.3 (4)

35 (2)
Bandar Abbas 1.95 (22)
Isfahan 2.35 (2)
Semnan 1.03 (2)
Fars 3.2 (18)
Mazandaran Province 1.1-1.3 (7, 14)
Boukan 1.2 (7)
Mehabad 1.3 (7)
Miandoab 1.1 (7)
Saghes 1.5 (7)
West Azarbayejan 1.32 (7)
Kerman 48.26 (5)

The amount of hospital waste production in Kerman
in 1999 was 2.64 tons per day [15]. In the recent study the
rate of hospital waste production in Kerman province was
close to 8 tons per day and 4.73 tons per day in Kerman
city, which showed a 2 times increase of waste production
in 10 years.

The amount of waste in different hospitals depends
on various factors such as the number of beds, the
number of patients, the number of days admitted,  the
ward and its work volume, the type of medical services
offered, the number of personnel, the work volume of the
laboratory, the usage of disposal equipment, number of
surgeries per day, the patients socioeconomic and cultural
situation and the hospital’s own condition [4, 6, 16].
Studies from other Iranian cities about the quantities of
hospital waste have been published and are summarized
in Table 4. The rate of hospital waste production per
patient in different countries varies according to their
income and development and some have been listed in
Table 5.

Table 5: The amount of total hospital waste production in different
countries (kg/day/bed).

Country Amount of waste production (Ref)
Developing Counties 1-2 (4)
Developed Countries 1-5 (4)
North America 7-10 (2)
West Europe 3-6 (2)
East Europe 1.4-2 (2)
High Income Eastern Asian Countries 2.5-4 (2)
Middle Income Eastern Asian Countries 1.8-2.2 (2)
Norway (Educational Hospitals) 3.9 (13)
Spain (Educational Hospitals) 4.4 (13)
England (Educational Hospitals) 3.3 (13)
Europe 2-6 (7)
Iran 2-3.5 (7), 2-9 (7, 18)
Taiwan 3.5-4 (14)
America 2-9 (14)

In a study from Babol the maximum waste production
per patient was in summer and winter. On Fridays the
maximum amount of waste was produced and was due to
the patients' visitors [2]. In Ahwaz the maximum amount
of hospital waste was also produced on Wednesdays and
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Fridays when visitor were allowed to see their patients The results of this study show that in the Kerman
[17]. The amount of waste production in Shiraz was on Province some of the safety regulations such as
average 4.6 kg/bed/day and in other cities of the Fars segregating medical waste at the production site, putting
Province was 3.2 kg/bed/day. This high rate was probably chemical and ratio-active waste in special bags, weighing
due to the high use of disposable equipment in this city’s different types of waste, documenting it and some other
modern hospitals [18]. basics of hospital waste disposal and also educating the

In 1999, 48.26% of the hospital waste in Kerman was hospital personnel is  still  not  performed  satisfactorily.
infectious and dangerous [15]. This rate in the recent In order to eliminate these shortcomings it is necessary to
study was 37.9% and in other cities of Kerman was 38.6%, educate personnel and employ proper human resources.
which means there has been a progress in waste Also medical waste is not only produced in hospitals, but
segregation. The World Health Organization has also in other medical centers such as clinics, limited
estimated that the ratio of infectious and sharp waste to surgery settings, laboratories, medical, dentistry and
total hospital waste in hospitals of developing countries radiology offices; which all should obey the same hospital
should be respectively 15 and 1 percent [8]. This rate is waste guidelines for disposal, however this important fact
higher in Iran in comparison to the rates advised by the has been neglected in many settings.
WHO and probably means that ordinary waste and
infectious waste are not segregated properly and are CONCLUSION
mixed.  Insufficient   education   of  the  personnel  and
the   cleaning  staff   for   proper   waste   segregation, This study shows that although the regulations for
lack  of surveillance, motivation and attention are the hospital waste management have been approved and sent
other reasons  that  increase  the  percentage of for notification and practice by the Hospital Waste
infectious  waste   [16].   In   studies  the  existence of Division at the Ministry of Health and Medical Education
non-infectious waste in garbage bags mixed with and the Iranian Environmental Protection Agency to all
infectious waste and the presence of infectious waste in Iranian hospitals, still this program needs more emphasis
non infectious bags has  been  frequently  reported  [16]. and surveillance from authorities and more attention and
In the Mazandaran Province in 85% of the  hospitals cooperation from the hospital managers in order to reach
waste segregation has been reported to be incomplete, its ideal situation.
however segregation was  done   better   in  governmental
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