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IntroductIon

Today, one of the major problems of human societies is the 
increase of amount and diversity of waste, due to environmental 
pollution and health hazards. The waste contains all waste from 
human and animal activities, and the range of these wastes is 
so large that it can be found from general wastes to the most 
hazardous chemical and biological contaminants.[1] Among the 
various types of produced waste, health‑care waste, hospitals, 
research centers are very important due to the presence of 
a variety of hazardous compounds, and their harmful and 
significant effects on health care stuff and surrounding 
population.[2] Among these resources, hospitals, in spite of 
the low number, produce the highest amount of medical 
waste. These are the most important health‑care institutions 
that have led to the increase of waste in recent years due to 
population growth, the increase of clientele. Thus, quantitative 

and qualitative features of health care waste have been changed 
and are becoming increasingly toxic.[3] The World Health 
Organization  (WHO)  is  classified  hospital waste  in  eight 
groups including general, pathological, radioactive, chemical, 
infectious, sharps, drugs, and pressure vessels.[4]

Based on the definition of the US Environmental Protection 
Agency and the WHO, 10%–25% of these wastes classify 
as hazardous because these contain infectious, pathological, 
genotoxic, radioactive, toxic, and chemical substances, 
carcinogens, and materials with high content of heavy 
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metals.[5] The mismanagement of these wastes leads to the 
environmental pollution, water resources, soil, and air and 
also can cause ugly landscapes in the environment, growth, 
and proliferation of vectors such as mice and insects and the 
increase of transmission and spreading infectious diseases 
such as cholera, diarrhea, AIDS (HIV), and hepatitis B and C 
in patients, hospital staff, as well as people surrounding the 
hospital.[6]

Accordingly, to achieve the desirable health conditions, the 
existence of a comprehensive waste management plan is 
necessary. The hospital waste management plan is including 
separation, collection, temporary storage, transportation, and 
disposal of waste.[4,7] The management of these wastes, such 
as their proper separation, should be trained and monitored 
by the responsible persons and the waste producers carefully. 
Furthermore, the waste management plan includes issues 
related to crisis management and education, and the ability 
of waste producers to collaborate and control the spread of 
infection should be considered.[8] Considering this important 
issue, the study of the management of hospital waste is one of 
the requirements of the health system.

Many studies are conducted to management and measurement 
of hospital waste in Iran including Tabriz,[8] Tehran,[1,9] 
Torbat‑e‑Hydareih,[10]  Sanandaj,[11] Zanjan,[12] as well as 
Turkey,[13] India,[14] and Korea.[15] For example, Taghipour 
and Mosaferi. revealed that the total hospital waste in Tabriz 
was 3.48 kg/b/day. The total hazardous and general wastes 
in their study were 1.039 and 2.493 kg/b/day, respectively. 
Furthermore, the quantity analysis of waste showed that food 
waste (35.72%) had the highest weight.[8]

Sajadieh Hospital  of Torbat‑e  Jam  is  located  in  Razavi 
Khorasan Province and it welcomes many visitors from the 
surrounding cities and villages daily and given that, until 
now, no comprehensive study has been conducted in this 
field; therefore, this study conducted to survey of the quality, 
quantity, and management of these wastes.

MaterIals and Methods

Sajjadieh  Hospital  is  affiliated  with  the Ministry  of 
Health (MOH) and Medical Education, which was built in 2002 
in the city of Torbat‑e Jam, Razavi Khorasan Province. The total 
number of occupied and approved bed in this hospital is 160 
and 96 number, respectively. This descriptive cross‑sectional 
study was carried out to qualitative and quantitative analysis 
and waste management  of  Sajadieh Hospital  of Torbat‑e 
Jam in 2017. The quantitative and qualitative of waste were 
assessed for 3 months (2 samples/month and 16 wards). At 
each stage, general and hazardous wastes were collected in 
separate bags (general, infectious, sharps, and chemical and 
pharmaceutical waste in black, yellow, red, and brown bags, 
respectively).

To determine the amount and percentage of waste produced, 
the part of the wastes collected in each wards was selected as 

the sample. Thus, the total number of 96 samples (general and 
hazardous) from different wards was brought to the temporary 
station and sample weight measured with a scale (PM Mettler 
model) with a precision of ± 100 g. To increase the accuracy of 
work, weighing in each section was carried out three times, and 
finally, the mean for each section was considered. To determine 
the qualitative status of waste, the percentages of plastic, paper 
and carton, textiles, glass, metals, and food waste were analyzed 
simultaneously. To know of waste management, the questionnaire 
from the Ministry of Health  and Medical Education contains 75 
questions and in 5 parts including separation and collection (45 
questions), temporary storage (10 questions), transportation and 
disposal (20 question) were used.[16]

To convert the collected data into a quantitative value, score 1 
was assigned to answer which was complied with the standard 
and score 0 was assigned to answer which was not complied. 
Then, different stages of hospital waste management were 
weighted according to their relative importance as shown in 
Table 1.[17]  Scores of waste management were  scaled up  in 
expert group according to Table 2.[17] Finally, the data were 
analyzed using Excel software.

results

Currently, Sajadieh Hospital of Torbat‑e Jam has 160 occupied 
beds, and according to the results obtained, the amount of waste 
produced in this hospital varies from 0.07 to 1.05 kg per bed 
every day. Based on these results, the total of waste produced 
in this hospital was 658.9 kg including 261.4 and 397.6 kg 
hazardous and general waste, respectively [Table 3].

Furthermore, the highest and lowest values of hazardous waste 
are related to the operating room and specialized clinic with 
32.9 kg/b/day and 5.8 kg/b/day, respectively. The percentage 
of hazardous waste including sharps, chemical and medicinal, 
and infectious is shown in Figure 1. According to this figure, 
the most percent hazardous waste of hospital is infectious 

Table 1: The weighting factors for health‑care waste 
management status

Health‑care waste management process Weight
Separation, collection 60
Temporary storage 28
Transportation, disposal 12
Total 100

Table 2: The ranges for ranking the hospital waste 
management

Status Rank
91‑100 Excellent
71‑90 Good
51‑70 Medium
26‑50 Poor
10‑25 Very poor
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waste with 59%. Of the total waste generated, 22% was 
infectious, 11% sharps, and 0.05% chemical and medicinal 
waste. Furthermore, frequency distribution of total waste 
components (hazardous and general) is presented in Figure 2. 
The highest and lowest values are related to food waste (25%) 
and pathological waste (6%), respectively.

The results regarding the assessment of each stage of hospital 
waste management including separation, collection, storage, 
transportation, and disposal are presented in Table 4. According 
to the results obtained from the questionnaire, most of the 
studied hospital wards scored moderately in terms of the 
quality of their performance in all stages of waste management. 
Table 5 shows the result comparison of the present study with 
other studies.

dIscussIon

According to Table 3, the total amount of waste produced in 
hospital is 658.9 kg/day (4.11 kg/b/day) including 397.6 kg/day 
general and 261.4 kg/day hazardous waste (infectious 149.8, 

sharps  36.2,  chemical  and medicinal  74.7).  In  a  study 
conducted by Taghipour and Mosaferi. the weight of total 
wastes, infectious and general waste obtained 3.48, 1.039, and 
2.439 kg per bed every day, respectively.[8] Dehghani et al. 
reported the amount of waste produced in Tehran educational 
hospitals as 4.42 kg/b/day which is somewhat consistent with 
the present study.[1] Mohammad et al. measured the total 
waste generated in small and large hospitals in Bahrain. The 
results showed that the amount of total wastes was 0.038 and 
1.177 kg/b/day, respectively.[18] The results of a study in one 
of the China cities showed that the average amount of hospital 
waste was 0.5 kg/b/day.[19]

Furthermore, Figure 1 shows that the highest percentage 
of hazardous waste is related to infectious waste with 
58%, sharps with 29%, and chemical and medicinal with 
13%. That contains 22%, 11%, and 0.05% of total wastes 

Table 3: The various types of waste produced of Sajadieh Hospital

Hospital sections Total waste produced Hazardous General

Kg/bed/day Kg/day Kg/bed/day Kg/day Kg/bed/day Kg/day
Emergency 0.22±0.19 35.2±6.51 0.09±0.01 15.9±2.87 0.12±0.003 19.3±3.47
Laboratory 0.14±0.03 23.3±3.74 0.04±0.003 6.8±0.8 0.10±0.001 16.5±2.38
Specialist clinic 0.08±0.01 13.8±1.85 0.036 5.8±0.46 0.05±0.001 8±0.98
Radiology 0.07±0.005 11.8±1.31 0.04±0.012 6.7±0.72 0.03±0.001 5.1±0.72
Operating room 0.28±0.06 46.1±5.56 0.20±0.18 32.9±6.32 0.08±0.03 13.2±1.61
Maternity 0.23±0.07 37±7.24 0.18±0.06 28.8±4.05 0.05±0.001 8.2±0.83
Pediatric ward 0.14±0.03 22.4±2.5 0.04±0.06 6.4±0.67 0.10±0.001 16±2.87
Women ward 0.14±0.04 22.7±2.18 0.05±0.01 7.9±0.98 0.09±0.004 14.8±2.97
Surgery 0.22±0.13 37.6±6.62 0.11±0.04 18.7±3.21 0.11±0.05 18.9±3.1
Internal 0.18±0.05 29.9±4.13 0.07±0.004 12.2±1.98 0.11±0.06 17.7±3.5
ICU 0.18±0.07 29.9±4.28 0.14±0.004 23.5±3.89 0.04±0.06 6.4±0.67
NICU 0.18±0.11 21.9±3.28 0.09±0.01 14.9±2.93 0.04±0.01 7±0.61
CCU 0.37±0.08 59.3±6.63 ‑ ‑ 0.37±0.11 59.3±6.63
Kitchen 0.42±0.28 67.5±8.72 ‑ ‑ 0.42±0.18 67.5±8.28
Office department 0.20±0.12 32.1±6.4 ‑ ‑ 0.20±0.13 32.1±6.28
Hospital area 1.05±0.05 168.4±11.4 0.51±0.38 80.8±9.26 0.54±0.29 87.6±9.84
Total 4.11±0.98 658.2±7.68 1.63±0.74 261.4±24.32 2.48±0.51 397.6±28.7
ICU: Intensive care unit, NICU: Neonatal intensive care unit, CCU: Critical care unit

Figure 2: The relative frequency percent of total waste components of 
Sajadieh Hospital

Figure 1: The types of hazardous waste of Sajadieh Hospital
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produced. Based on definition of the WHO, 85% of the waste 
produced in hospitals is safe and 15%–25% are hazardous 
waste (10% infectious and 5% chemical). High percentage of 
infectious waste in this study, more than standard values, can 
be due to improper separation of wastes by service staff and 
visitors and also a lack of adequate supervision on the waste 
separation and the mixing with other wastes. The results of 
study conducted by Bazrafshan et al. revealed that the total 
amount of infectious, sharps, and general waste was 51.6%, 
1.2%,  and 47.2%,  respectively.[20] The reason of difference 
between sharps waste in their study with the present study is 
related to hospital management system and provided trains to 
staff and other hospital staff

According to Figure 2, the highest percentage of waste 
components in the hospital was related to food waste with 
24%, plastic 17%, and paper and carton 15%,  respectively. 
This result is similar to Hadipour et al. study in Amir‑Al 
momenin Hospital of Ahwaz. The highest percentage of 
waste components in Hadipour study was related to food 
waste (21%), plastic (16%), and paper and carton (14%), 
respectively.[21] However, the highest percentage of waste 
in  ShahidRajaee  Polyclinic Hospital  in Ahwaz  city was 
plastic (19%) paper and carton (19%) and food waste (15%).[21] 
Furthermore, in a study conducted by Sadeghi et al., plastic 
had the most weighted percent.[11]

The results of waste management questionnaire showed that 
in 58/3% of wards, production and separation of waste in 
the hospital were consistent with the standards of the MOH. 
Transportation status in the studied wards in 51.5% of cases 

was average and the practice of temporary storage in 89.6% of 
wards complied with existing standards. In total, the status of 
the hospital wards of Sajadieh in waste management practices 
was determined as average.

Koushiar et al. assessed the performance of the hospital wards 
in waste management in Rasht city as 88.33% poor and only 
33.3% moderate.[22] Malek Ahmadi et al. studied the status of 
waste management in Tehran hospitals. The results showed that 
disposal stage in 8.3%, 5.6%, 4.9%, and 24.3% of wards was 
great, good, moderate, and very poor, respectively.[17]

The most important practice to achieve efficient and proper 
management is the reduction of waste generated through 
the purchase correct pattern, warehousing, distribution 
and consumption of equipment, knowing quantitative and 
qualitative properties of waste, separation, collection, and 
disposal of them according to the type of waste produced. This 
practice is different in various cities due to different factors 
such as the type of health care center, the hospital’s specialty, 
the type of services provided by the hospital, the number of 
hospital beds, and the cultural and economic status of the 
community.

One of the weaknesses points of waste management in this 
hospital was improper means of waste transporting to the 
final disposal site. Thus, distribution of waste and leachate in 
the collection pathway can cause the spread of pathogens and 
infectious agents. On the other hand, the weakness of personnel 
training issues, especially the service staff and the lack of 
proper supervision over their performance and the inattention 
of health‑care personnel through the disposal of general waste 
into the infectious waste bags, has increased the percentage 
of infectious waste in the hospital. In a study conducted in 
private hospitals of Fars Province, 29% of hospital waste was 
infectious, due to the inadequate and improper separation 
and collection of waste and the low level of service personnel 
knowledge.[23]

Considering  the  high  diversity  and  volume  of  hospital 
waste, especially hazardous waste, one of the most 
important and necessary actions to reduce of health and 
environmental problems and hospital waste management costs 
is proper waste separation plan and monitoring on correct 
disposal and sanitation of them. Furthermore, expansion 
of interdepartmental cooperation, especially the MOH, 
municipalities, Environmental Protection Agency, and training 
courses in the field of proper management of hospital waste 
can reduce the hazard potential of these wastes.

conclusIons

Based on the results of the study, the total amount of waste 
produced of Sajadieh Hospital was 658.9 kg/day  including 
hazardous (261.4 kg/day) and general waste (397.6 kg/day). 
The status of the waste management practices was determined 
as average, and in different stages of collection, temporary 
storage, transportation, and disposal in 58.3%, 89.6%, and 

Table 5: Results comparison of present study with other 
studies

City Year Total waste hospital 
kg/bed/day

Present study 
kg/bed/day

Tabriz, Iran[6] 2009 3.48 4.11
Tehran, Iran[1] 2010 4.42 4.11
Bahrain[16] 2009 1.17 4.11
China[17] 2006 0.59 4.11
Zahedan, Iran[18] 2008 2.76 4.11
Ahwaz, Iran[19] 2011 3.79 4.11
Ahwaz, Iran[19] 2011 5.21 4.11
Tehran, Iran[15] 2010 2.9 4.11
Torbat Heydariyeh[8] 2010 2.72 4.11
Sanandaj[9] 2014 3.22 4.11

Table 4: The compliance of waste management stages 
with standard and waste management rankings

Health‑care waste management 
process

Conformity 
percent

Rank

Separation, collection 53.8 Medium
Temporary storage 89.6 Good
Transportation, disposal 51.4 Medium
Mean 64.9 Medium
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53.3% of wards were complied with the existing standards, 
respectively. Considering the high rate of infectious waste in 
the hospital (22%) compared to the WHO guidelines (10%), 
more and continues trains are necessary to reduce waste, proper 
separation of them, and reduction health and environmental 
problems.
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