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Abstract

There is a lack of information about medical waste management in Iraq. This study aims to monitor and evaluate the cur-
rent situation of medical waste management in Baghdad as it represents the capital and the biggest populated city in Iraq.
About 32% of hospitals are located in Baghdad. Ten state-owned hospitals in Baghdad with the biggest bed capacity were
investigated. The study used structured interviews with staff in charge of waste management in the sampled hospitals to col-
lect data. The results showed that the generation rate of medical waste in the ten hospitals was 0.5 kg/(bed-day). The study
also found that there were insufficient, ineffective, and improper isolation, collection, storing, processing, and safe disposal
of medical wastes in the sampled public hospitals of Baghdad. The study recommended that the Iraqi Ministry of Health
takes extensive and quick effective measures to better monitor and evaluate medical waste management and provide ongoing

training to personnel responsible for waste management in the hospitals.
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Introduction

With the increase in population, solid wastes increase in
return. In the end, wastes pollution becomes a very seri-
ous environmental and public health issue. Medical waste
includes all the wastes generated by health-care activities
and produced by a medical institution (public or private),
a medical research facility, or a laboratory [1]. But not all
the waste produced by medical facilities can be consid-
ered as medical waste. About 75%-90% of the waste pro-
duced by medical facilities are general waste or municipal
waste. This waste is usually managed by municipal waste
services. The rest of the healthcare waste (10%—25%) is
medical waste and can be very hazardous and dangerous
to health [2]. Medical wastes are classified into four cat-
egories: Infectious wastes which include bandages, gloves,
cultures, swabs, blood and body fluids, hazardous wastes
which include sharps, instruments, and chemicals; radioac-
tive wastes which come from cancer therapies; and finally,
pharmaceutical wastes [3].
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Medical waste management represents an evolving con-
cern expanded by an absence of training, awareness, and
financial resources to support solutions. The process of col-
lecting and removing this waste is very important as it has
a direct influence on the public and environmental health
[4]. Unfortunately, medical waste management in developing
countries faces various challenges such as illegal recycling,
lack of staff training, and poor segregation of waste [5]. The
World Health Organization (WHO) revealed in a study con-
ducted in 22 countries that 18%—64% of healthcare institu-
tions did not use waste disposal methods [6].

In Iraq, waste management has been a main environ-
mental and health problem for the last several decades.
According to the Baghdad municipality statistics, an
estimate of 10,000—11,000 tons of solid wastes produced
daily in Baghdad. About 7000 tons of wastes are depos-
ited per day in landfills. The other 5000 tons were depos-
ited in unsanitary landfills and random areas [7].

The Iraqi government developed a national solid waste
management plan in 2007 [8]. However, this policy was
not adopted and waste management is still considered
one of the most serious and challenging environmental
and health problems in Iraq [9]. A more recent bill about
waste management was proposed by the Iraqi Parliament
but was never approved [10]. An Iraqi government official
report indicated that medical waste management in Iraq is
very poor and requires extensive reform and review [3].
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Table 1 Name of hospitals with their total bed capacity

No Hospital Total
bed
capacity

1 Al-Yarmook teaching hospital 647

2 Baghdad teaching hospital-Medical City 956

3 Al-Imamain Al-Kadhumain medical city 655

4 Ghazi Al-Hareeri-Medical City 538

5 Al-Karama teaching hospital 445

6 Central Children Teaching Hospital 400

7 Al-Kindi teaching hospital 400

8 Ibn Al-Baladi 400

9 Al-Shaheed Al-Sadr General Hospital 400

10 Al-Imam Ali 400

The current overall situation of medical waste manage-
ment in Iraq is deteriorating [11]. As of 2019, there are
280 public and private hospitals in Iraq. About 32% (91
hospitals) are located in Baghdad. The purpose of this
study was to monitor and evaluate the current status of
health-care waste management in Baghdad, the capital
and the largest city in Iraq, and to explore the current
situation of the production, isolation, collection, storing,
processing, and safe disposal of medical wastes in the
public hospitals of Baghdad.

Materials and methods

This is an observational cross-sectional study and all data
were collected during a face-to-face interview. Baghdad is
the capital of Iraq and the most populated city in the coun-
try. With an estimate of more than eight million people liv-
ing in Baghdad, healthcare facilities witnessed a dramatic
increase within the last ten years. Hospitals in Baghdad are
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Fig. 1 Monthly weight (in kg) of medical wastes per month produced
in 10 hospitals in Baghdad
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either government-owned or private. The sample included
in this study was limited to government hospitals only.
Other healthcare facilities such as private hospitals, private
medical laboratories, private clinics, and pharmacies were
excluded. Out of the 45 state hospitals operating in Baghdad,
ten hospitals with the biggest bed capacity were selected.
Table 1 shows the chosen sample with their bed capacity.

The survey included six questions about the current sta-
tus of the generation, collection, on-site handling, storage,
processing, recycling, transportation, safe disposal of medi-
cal waste, and personnel training. Information was collected
through in-depth face-to-face interviews with supervisors
and/or directors of the waste management unit at each hos-
pital. Although direct interviews might lead to hiding some
relevant information, the author’s observation and analysis
of the waste management situation was included to lower
any interview bias that could arise from the process. Data
were collected through weekly visits to the surveyed hospi-
tals to conduct the interviews. All data were collected during
6 months from February 2019 to July 2019.

Results
Amount of waste generated

The first question of the survey was about the amount of
waste that was collected monthly from hospitals. Figure 1
shows the monthly amounts of medical waste in all the ten
surveyed hospitals for 6 months. In addition, Table 2 shows
the average generation rate of medical waste generated by
each hospital per day and month. The estimated quantity of
medical waste from the hospitals was about 2.5 tons per day,
representing an average generation rate of 0.5 kg/(bed-day).

Collection of waste

The second question of the survey was about how medical
waste was collected and stored in each hospital. Accord-
ing to Table 3, the results of the current study showed that
all the hospitals had temporary containers to store waste.
However, nine hospitals stored general waste with hazard-
ous waste. Also, based on the author’s actual observations,
there were no specific areas at these hospitals to store the
waste. Seven hospitals had the personnel manually carry
waste and stock them in designated areas where they
would be incinerated without being isolated or classified.
Although with the presence of medical waste carts in all
the surveyed hospitals, personnel collected medical waste
and handled them sometimes manually and medical waste
was collected and stored in black-colored plastic bags that
can be easily broken without properly segregating haz-
ardous from non-hazardous waste. Then, these bags were
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Table 2 Hospitals’ average generation rate of medical waste per day and month

Name of hos- Sum of Febru-

Sum of March Sum of April Sum of May Sum of June Sum of July Sum of average

Sum of average

pital ary generation rate  generation rate
(kg/(bed-mo)) (Kg/(bed-day))
Al-Imam Ali 2978 2849 2309 2066 2011 2156 2394 0.2
Al-Imamain Al- 8700 8989 8799 7890 8011 7989 8396 0.5
Kadhumain
medical city
Al-Karama 9340 9120 8100 8989 8488 8745 8797 0.73
teaching
hospital
Al-Kindi teach- 7590 7256 6734 6277 6465 6231 6758 0.6
ing hospital
Al-Shaheed Al- 5012 4834 4012 4732 4052 4011 4442 04
Sadr General
Hospital
Al-Yarmook 13,890 12,100 13,670 13,465 13,490 13,879 13,415 0.7
teaching
hospital
Baghdad teach- 4800 4166 4289 4577 3977 4033 4307 0.2
ing hospital-
Medical City
Central Chil- 1859 1989 1467 1303 1929 1799 1724 0.14
dren Teaching
Hospital
Ghazi Al- 11,890 11,345 10,566 10,987 10,346 10,869 11,000 0.7
Hareeri-Medi-
cal City
Ibn Al-Baladi 5901 4989 4684 4823 4612 4532 4923 0.5
Grand Total 71,960 67,637 64,630 65,109 63,381 64,244 66,160 0.5

placed in an area near the incinerator so that they would be
processed later. Two hospitals in the surveyed sample had
their central incinerator broken down for 2 months during
the study period and all the biomedical waste was collected
and stored in heaps. During the time of the incinerator’s
breakdown, wastes were collected and stored in temporary
containers for several days before transferred to landfills
without incineration.

Handling of waste

The third question was about how medical waste was pro-
cessed and handled in each hospital. According to Table 4,
the results of the current study showed that all the ten hos-
pitals had an incinerator. However, two hospitals had their
incinerators broken down and another two hospitals had
working incinerators with many malfunctions.

Waste recycle

The fourth question was about how municipal waste was
recycled in each hospital. According to Table 5, the results

of the current study showed that all the ten hospitals that
were surveyed had no waste recycle system.

Transfer of waste

The fifth question was about how medical waste was trans-
ported and disposed of in each hospital. According to
Table 6, the results of the current study showed that in all
the ten hospitals, there were no specialized vehicles to trans-
port the residues of the incinerated waste to landfills. Four
hospitals used their incinerators to dispose of the liquid bio-
medical waste. The rest of the surveyed hospitals used carts
to manually move ashes from the incinerator to the main
waste containers.

Training of staff

The sixth question was about staff training in waste manage-
ment. According to Table 7, the results of the current study
showed that personnel who were responsible for collecting
and processing waste management at all the ten hospitals
lack proper knowledge and training of basics and essentials
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Table 3 Responses to the question about the collection of waste

Collection of waste Al-Yar- Baghdad Al-Imamain Ghazi Al- Al- Central ~ Al-Kindi Ibn Al-  Al-Shaheed Al-Imam
mook Hareeri Karama  Children Baladi Al-Sadr Ali
- Does the hospital have Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
a container for the
temporary storage of
waste?
Table 4 Responses to the question about the handling of waste
Handling of waste ~ Al-Yar-  Bagh- Al- Ghazi Al-  Al- Central Al-Kindi  Ibn Al- Al- Al-Imam Ali
mook dad Imamain Hareeri Karama Chil- Baladi Shaheed
dren Al-Sadr
-Does the hospital ~ Yes Yes Yes Yes Yes, but Yes, but Yes, with  Yes Yes Yes, with many
have an incinera- it’s not it’s many malfunctions
tor? working not malfunc-
work- tions
ing

of biomedical waste management. Also, workers who were
responsible for transporting and processing medical waste
did not wear any personal protection equipment.

Discussion

The current paper provided an overview of the current status
of medical waste management in Iraq by selecting Baghdad
the capital city as a case study. In this study, only ten state-
owned hospitals were selected. The average generation rate
of medical waste was 0.5 kg/(bed-day). The generation rate
of biomedical waste in hospitals is generally influenced by
the hospital’s specialization, bed capacity, number of inpa-
tients, number of surgeries per day, and number of employees
working in the hospital. Although the results of the current
study showed a generation rate (0.5 kg/(bed-day)) that rep-
resents a very small number of medical facilities in Iraq, the
overall generation rate of medical wastes based on the num-
ber of state-owned hospitals in Iraq could range from 3.8 to
4.2 kg/(bed-day) [3]. This amount is higher than the range of
0.6-3.7 kg/(bed-day), which was reported by several studies in
other countries in the Middle East region [5, 12—15].

The Iraqi Ministry of Health and Environment has put
general guidelines for hospitals to manage their medical
waste. However, the results of the current study have shown
that the surveyed hospitals still have serious issues in han-
dling and collecting waste. The current results come in line
with those of Al-Hashimi and Al-Mandalwi [16] and Al-
Abaid [17]. In comparison with some neighboring coun-
tries, hospitals in Iran have excellent medical waste stor-
age and collection [18]. On the other hand, medical waste
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management in Jordan, Syria, and Turkey still needs major
improvement [19-21]. In general, the current situation of
waste management in almost all the Middle East is char-
acterized by insufficient jurisdiction, lack of control, and
technical and financial resources [22].

In Iraq, incineration is considered the typical method
used for managing wastes generated from hospitals and
other healthcare facilities. The results of the current study
have shown that only three hospitals had an autoclave.
Al-Yarmook teaching hospital is the biggest hospital
in the Al-Kharkh area in Baghdad. It has one autoclave,
which was exposed to several malfunctions during the
study period. Al-Imamain Al-Kadhumain medical city
has also an autoclave and it had minor malfunctions dur-
ing the study period. When the autoclave has malfunc-
tioned, reusable materials were destroyed and replaced
with single-use materials. The third hospital that had an
autoclave was Baghdad teaching hospital-Medical City,
which is the biggest hospital in Baghdad. This hospital
lacked a liquid medical waste disposal system and all the
liquid biomedical waste was directly dumped into the
sewage system of the hospital. Since this hospital was
located at the Tigris riverbank, the disposed-of biomedi-
cal waste would ultimately be in the river water. Conse-
quently, Tigris River water would be heavily polluted and
contaminated with biomedical and chemical substances.
This is a very serious environmental and public health
problem that was being previously raised and reported by
several studies [23-25]. The remaining seven hospitals
had incinerators but the incineration process was inef-
fective as the incineration temperature was not enough
for complete incineration in all the surveyed hospitals.
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Table 5 Responses to the question about recycling of waste
Waste recycle Al-Yarmook Baghdad Al-Imamain Ghazi Al- Al- Central  Al-Kindi Ibn Al- Al- Al-Imam Ali
Hareeri Karama Children Baladi  Shaheed
Al-Sadr
Does the hospital ~ No No No No No No No No No No

have a recycling
system?

Optimum Incineration temperature must be between
540 °C and 980 °C in the primary chamber and between
980 °C and 1200 °C in the secondary chamber of the
incinerator [26]. The results of this survey showed that
incinerators in all the ten hospitals had their biomedical
waste combusted at a temperature lower than the required
temperature in the local Iraqi and international guide-
lines for medical waste incineration [27]. Moreover, all
ten hospitals lacked proper procedures to weigh waste
before being incinerated.

The current study showed that there are no waste recy-
cling systems in the surveyed hospitals. Recycling helps
in reducing the amount of waste needed to be dumped in
landfills. In addition to saving more money, conserving
energy, and dropping the levels of dangerous gases that
might be emitted from the incineration process [28].

As for the transfer of medical waste, the results of the
current study were consistent with those of Abbas and
Ali [28].

Although the Iraqi Ministry of Health provided guide-
lines for hospitals to deal with biomedical waste, the results
of the current study showed that the staff responsible for
waste management in the ten surveyed hospitals did not
follow these guidelines. Training has proven to be a very

Table 6 Responses to the question about the transfer of waste

effective tool in improving the performance of staff respon-
sible for medical waste management in hospitals [29, 30].

Conclusions and Recommendations

e Private and state-owned hospitals in Baghdad are
continuously growing in numbers. This will cause an
increase in the size of the medical waste generated.
While the Iraqi Ministry of Health has established
guidelines intended to guarantee proper management of
medical waste, it is very necessary to put these guide-
lines and rules into practice.

e This study has shown that all the ten surveyed hos-
pitals in Baghdad had an insufficient, ineffective, and
improper collection, isolation, storing, processing, and
recycling of medical wastes. Some hospitals mixed
general waste with hazardous waste in addition to the
absence of specialized storage for medical waste in
hospitals.

e All the incinerators in the surveyed hospitals had mal-
functions and some of them were broken. Incinerators
and open burning of wastes in landfills release toxic
gases such as dioxin and furan. The damaged incinera-

Transfer of waste Al-Yar- Baghdad Al-Imam- Ghazi Al- Al-KaramaCentral  Al-Kindi Ibn Al- Al-Shaheed Al-Imam Ali
mook ain Hareeri Children Baladi  Al-Sadr
Does the hospital have a No No No No No No No No No No
specialized vehicle to
transport medical waste?
Table 7 Responses to the question about the training of staff
Training of staff Al-Yar- Bagh- Al- Ghazi Al-  Al- Central Al- Ibn Al-  Al- Al-Imam Ali
mook dad  Imam-  Hareeri Karama Children Kindi Baladi Shaheed
ain Al-Sadr
Have your employees had No No No No No No No No No No

any training in medical
waste management?
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tors and uncontrolled burning of medical wastes that
are mixed with general waste would ultimately heavily
pollute the air.

Medical waste was dumped directly into the Tigris
River leading to river pollution with dangerous chemi-
cal and biomedical contaminants.

Serious measures should be taken to reduce the levels
of such poisonous gases in the air.

Personnel responsible for waste management in hos-
pitals voluntarily or involuntarily ignored following
hospital waste management best practices.

The amount of medical waste from the sampled hospi-
tals in Baghdad was relatively low and that was due to
the mixing of medical waste with general wastes. In the
end, the weight of medical waste would be decreased.
Medical waste management is a complex process that
must be handled by professional and well-trained per-
sonnel. For this reason, this study recommends the
Iraqi Ministry of Health to conduct ongoing training
to encourage and improve the performance and knowl-
edge of waste management personnel in hospitals. In
addition, enforcing better more strict laws against the
improper storage or transfer of medical waste. Moreo-
ver, the Iraqi government must quickly act to provide
maintenance and provide replacements to damaged
incinerators in hospitals. More research should be con-
ducted to focus on waste management in private health-
care facilities.
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