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ABSTRACT

Introduction: Hospital waste management poses a major challenge for health systems
because of its infectious and hazardous nature. Waste disinfection has health,
environmental, and financial implications. Although both outsourcing and in-house
methods are used, evidence comparing their cost-effectiveness remains limited. This
study aimed to conduct an economic comparison of these two methods in selected

hospitals in Yazd, Iran.

Methods: This partial economic evaluation was conducted as a cost analysis in four
public hospitals in Yazd. Data were collected using a researcher-made form through
interviews with relevant experts and review of financial records. Costs were calculated
as total annual cost, cost per kilogram of waste, and cost per active beds. Data were
analyzed using Excel 2016.

Results: Hospital “A” generated the highest amount of waste (432,000 kg/year). The
highest waste generation per active beds occurred in hospital “D” (917.2 kg/year). In
terms of total annual cost, hospital “A” was the highest, while hospital “D” had the
highest cost per active bed (approximately 4 million Iranian Rials= IRR). The highest
cost per kilogram of waste was observed in hospital “C” (51,527 IRR). The cost
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Cost analysis differences between the two methods were statistically significant (p < 0.05).
Hospital Conclusion: The findings suggest that outsourcing hospital waste disinfection is more

cost-effective than the in-house method. However, improper outsourcing can lead to
inefficiency and additional costs. Therefore, conducting preliminary assessments and
following recommended management steps, such as the Gartner Institute’s ten-step
framework, is recommended before implementation.

10.61882/jha.28.3.1

What was already known about this topic:
e  Hospital waste management, particularly infectious and hazardous waste, is critically important due to its health
and environmental risks, and requires costly treatment and disposal methods.
e  Outsourcing hospital services has been introduced as a reform strategy in health systems, with evidence showing
potential cost reduction, improved efficiency, and enhanced service quality.
e lranian national policies recommend outsourcing certain hospital services; however, evidence comparing the
economic aspects of in-house and outsourced hospital waste management approaches remains limited.

What this study added to our knowledge:
e  Outsourcing hospital waste treatment is more cost-effective, with lower expenses per kilogram of waste and per
hospital beds.
e In spite of the high upfront investment required for purchasing equipment, hospitals with in-house systems bear
higher operational and personnel costs.
e  Outsourcing, when properly implemented and closely monitored, is a cost-effective strategy for hospital waste
management.
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Extended Abstract

Introduction

One of the ongoing challenges in public health
and environmental protection is managing waste
generated by human activities. Hospital waste, in
particular, is concerning due to its toxic and
infectious components [1]. Beyond health and
environmental implications, it imposes a significant
economic burden on healthcare systems [2]. This
burden extends beyond direct operational costs, as
improper management can lead to hospital-acquired
infections, environmental contamination, and legal
penalties, resulting in substantial additional costs.
Consequently, selecting an optimal waste
management strategy, both technically efficient and
economically viable, is a critical priority for hospital
administrators.

Two main approaches are commonly employed:
in-house waste treatment carried out directly by
hospitals (the public or governmental model), and
outsourcing to specialized private contractors. Each
strategy has distinct economic advantages and
disadvantages, highlighting the need for systematic
and comprehensive comparative assessments [3].
The lack of robust cost-effectiveness evaluations
comparing in-house and outsourced waste
management approaches presents a notable research
gap that complicates evidence-based decision-
making for policymakers. Therefore, conducting
economic evaluations in this field, particularly
within the Iranian healthcare system, is essential to
identify the most cost-effective and sustainable
option [4].

In Yazd, hospitals adopt varying strategies for
medical waste treatment. While some rely on
outsourcing to private waste management
companies, others manage the process internally
under hospital supervision. This variation has
created uncertainty regarding the most cost-effective
approach, complicating decision-making. Given the
health, environmental and financial consequences of
medical waste management, applying scientific cost
analysis methods is essential. Accordingly, the
present economic evaluation was conducted to
compare outsourcing Versus in-house
(governmental) models of hospital waste treatment
in selected Yazd hospitals, aiming to identify the
more cost-effective strategy.

Methods

This study employed a partial economic
evaluation via cost analysis to identify, quantify, and
compare the costs of hospital waste treatment under
two approaches, outsourcing and in-house
(governmental) management, in selected Yazd
hospitals in 2023. All costs were assessed from the
provider perspective (hospital).

For comparative assessment, four public
hospitals in Yazd were purposively selected: two
hospitals (A and B) outsourced their waste treatment
services, while the other two (C and D) managed it
in-house. Included hospitals were medium to large
in terms of bed capacity. The inclusion criteria were:
1) active waste management unit with continuous
use of waste treatment devices for > 2 years; 2)
availability of complete financial and cost data
related to the waste treatment process; 3) managerial
approval for data sharing. Hospitals with incomplete
financial records, major device interruptions, or
refusing data access were excluded. Hospital
selection was based on management type
(outsourced/in-house) and relative similarity in
service level and bed capacity to ensure
comparability.

Data were collected through interviews with
hospital experts and review of financial and
administrative records for the previous year.
Separate cost estimates were calculated for two
types of hospitals.

A researcher-designed data collection form was
used to collect information such as hospital name,
management type, unit size, staff numbers, daily and
monthly waste volume, use of non-combustible
waste bags, device specifications (brand, capacity,
purchase cost), personnel costs, protective
equipment, accommodation and hygiene expenses,
repair and maintenance costs, consumables (e.g.,
bags, test kits), and outsourcing contract values.

All costs related to hospital waste treatment
under both approaches were identified, valued, and
measured. These included consumable costs
(materials, tests, and protective equipment),
personnel costs, maintenance costs, and capital costs
(waste treatment devices). Annual total costs were
calculated for each hospital, along with cost per
kilogram of treated waste and cost per active beds.
For economic comparison, the average cost-
effectiveness ratio (ACER) was used, based on costs
and outcomes (waste volume treated and number of
active beds). Statistical differences between
outsourcing and in-house models were examined
using the Mann-Whitney U test (p < 0.05).

Capital costs included only device acquisition.
Initial purchase prices were adjusted to account for
a 10-year useful life, using future value (FV)
calculations with an assumed annual inflation rate of
30% in the base scenario: FV=PV x (1+i)n where
FV = future value, PV = initial purchases cost, i =
annual inflation rate (30%), and n is the expected
device life (10 years). Equivalent annualized costs
were then incorporated into the total cost estimates.

To assess robustness and uncertainty, a two-
stage sensitivity analysis was conducted: 1) One-
way sensitivity analysis with £10% variation in total
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costs (consumables, capital, and maintenance); 2)
Inflation rate sensitivity analysis, varying between
20-40% to assess its impact on capital costs. All
modeling, economic evaluation, statistical tests, and
sensitivity analyses were performed in Microsoft
Excel 2016.

Results

The costs of hospital waste treatment were
calculated and compared across four selected
hospitals, two applying the outsourcing model and
two using the in-house (governmental) model.
Device specifications and staffing details for the
waste treatment units are presented in Table 1.

Table 1. Specifications of hospitals regarding waste treatment

Hospital Type of waste treatment Device capacity (L) Number of staff
A Outsourced 1000 2
B Outsourced 1000 1
C In-house (governmental) 1000 2
D In-house (governmental) 300 1

Daily, monthly, and annual waste volumes are
reported in Table 2. Hospital A generated the highest
total volume (432,000 kg/year), while hospital D

Table 2. Waste generation in the studied hospitals

had the highest waste per active bed (917.2
kg/bed/year).

Hospital Daily waste (kg)  Monthly waste (kg) Annual waste (kg) Waste per bed (kg/year)
A 1,200 36,000 432,000 813.6
B 600 18,000 216,000 885.2
C 300 9,000 108,000 650.6
D 293 8,790 105,480 917.2

For in-house hospitals, waste treatment costs
included consumables (e.g., Class VI and biological
indicator tests, special non-combustible bags),
annual personnel expenses, personal protective
equipment (masks, gloves, protective clothing),
maintenance and repair, and capital costs for
treatment devices (annualized over 10 years,

adjusted for inflation). Estimated total annual costs
were 5,564,924,906 Iranian Rials (IRR) for hospital
C and 4,556,454,197 IRR for hospital D. Energy,
utilities, and accommodation costs were excluded as
they were common to both models. Details are in
Table 3.

Table 3. Personnel, consumables, maintenance, and capital costs in in-house hospitals

Cost items (Iranian Rials) Hospital C Hospital D
Class VI & biological tests 156,000,000 201,405,000
Non-combustible bags 486,400,000 0

Personnel (annual) 3,240,000,000 2,250,051,889
Personal protective equipment 6,000,000 50,960,000
Maintenance 85,850,000 158,377,000
Capital (annualized) 1,590,674,906 1,895,660,308
Total 5,564,924,906 4,556,454,197

Overall costs and cost-effectiveness ratios are

summarized in Table 4. Hospital A had the highest
annual cost in absolute terms, while hospital D had
the highest costs per bed (~39.6 million IRR). For
cost per kilogram of waste treated, hospital C was
the most expensive (51,527 IRR/kg). The average
cost-effectiveness ratio (ACER) indicated that

outsourcing was, on average, 39% less costly per
kilogram of waste and 32% cheaper per active bed
compared to in-house treatment. Statistical tests
(Mann-Whitney ~ U)  confirmed  significant
differences for both cost per bed (p = 0.041) and cost
per kilogram (p = 0.038).

Table 4. Comparison of total costs and ACER across hospitals

Hospital Total annual cost (IRR) Cost per bed (IRR) Cost per kg waste (IRR)
A 10,000,000,000 18,832,392 23,148
B 7,500,000,000 30,737,705 34,722
C 5,564,924,906 33,523,644 51,527
D 4,556,454,197 39,621,341 43,197

To assess the robustness of results, a two-stage
sensitivity analysis was performed. First, a £10%
variation in total costs was applied. For outsourcing,
the average annual cost (baseline 8,750,000,000

IRR) ranged between 7,875,000,000 and
9,625,000,000 IRR. For in-house management
(baseline 5,060,689,551 IRR), costs ranged between
4,554,620,596 and 5,566,758,507 IRR. Qutsourcing
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consistently remained the lower-cost option, though
cost differences narrowed in higher-cost scenarios.
Second, inflation rates for capital costs were varied
from 20% to 40%. Increasing inflation from 30%
(baseline) to 40% increased in-house annual costs by

~18%, while reducing it to 20% lowered costs by
~15%. These results indicate that in-house
management is more sensitive to economic
assumptions and inflation than outsourcing. Full
sensitivity results are shown in Table 5.

Table 5. Sensitivity analysis of hospital waste treatment costs

Waste treatment method 909% scenario  Baseline

110% scenario Inflation 20%  Inflation 40%

Outsourcing

7,875,000,000 8,750,000,000 9,625,000,000 —

In-house (governmental)

4,554,620,596 5,060,689,551 5,566,758,507

~4,301,000,000 ~5,975,000,000

Discussion

This study found that hospital waste treatment
through outsourcing was, on average, 39% less
costly per kilogram of waste and 32% less costly per
active bed compared to the in-house (government-
managed) approach. Evidence from biomedical
waste management in India has similarly shown that
hospitals generating smaller volumes of waste face
higher costs per bed/day, highlighting efficiency
gains from centralized collection and treatment,
often provided by outsourced companies [5].
Previous reports highlight that unit costs of waste
management vary widely across countries and
facilities, influenced by structural factors such as
waste  composition,  segregation  practices,
transportation distance, and treatment/incineration
technology. The cost reduction observed in
outsourcing, particularly in facilities with higher
waste volumes, is consistent with these findings of
the present study. Moreover, these results align with
research showing that improved segregation and
economies of scale can substantially reduce the cost
per kilogram of treated waste [6]. Domestic
evidence also supports that outsourcing reduces
operational expenditures and improves efficiency. A
systematic review in Iranian hospitals confirms that
outsourcing can reduce costs and enhance efficiency
but its success critically depends on clear contracts,
rigorous oversight, and effective risk management

[7]1.

Limitations

Data were obtained from a limited number of
hospitals within one region, which may limit the
generalizability. Analysis relied on predefined
assumptions regarding inflation rates and cost
trends; thus, extreme fluctuations or external factors
could influence the results. In addition, this study
was limited to financial dimensions and did not
assess non-financial outcomes such as service
quality, environmental impact, or staff and patient
satisfaction, which require further investigations.

Conclusion

Overall, outsourcing hospital waste management
and treatment proved more cost-effective compared
to the in-house approach, with potential to

substantially reduce financial burden on healthcare
organizations. ACER analysis demonstrated that
outsourcing delivers higher efficiency at lower cost,
and sensitivity analyses confirmed the robustness of
this advantage under different cost and inflation
scenarios. The success of outsourcing highly
depends on proper implementation, transparent
contracts, continuous monitoring, and stakeholder
engagement. Future research should include non-
financial outcomes such as service quality,
environmental impacts, and social considerations,
for a more comprehensive comparison of these
approaches.

Declarations

Ethical Considerations: The study was approved
by the Ethics Committee of the School of Public
Health, Shahid Sadoughi University of Medical
Sciences, with the ethics code
IR.SSU.SPH.REC.1403.050.

Funding: This research was financially supported
by Shahid Sadoughi University of Medical Sciences,
Yazd, Iran. Funder had no roles in conducting the
research, data collection, and analysis and paper
preparation.

Conflicts of interests: None.

Authors’ contributions: M.R.: Conceptualization,
study design, methodology, supervision, project
administration, data analysis, writing—original draft,
writing—review & editing, final approval; G.A.T.:
Study design, data curation, validation, data
analysis, writing-review & editing, final approval;
P.N.: Data collection, data curation, validation,
writing—review & editing, final approval. All
authors have read and approved the final version of
the manuscript

Consent for publication: None.

Data Availability: The datasets generated and/or
analyzed during the current study are available from
the corresponding author on reasonable request.

Al deceleration: None.

Acknowledgments: This article is derived from the
research project (Code: 17511) entitled “Economic
Evaluation of Hospital Waste Treatment through
Outsourcing versus In-house Management in
Selected Hospitals of Yazd, 2023, conducted at
Shahid Sadoughi University of Medical Sciences,

Journal of Health Administration 2025;28(3):1-12.



Economic evaluation of hospital waste sterilization

Mehdi Raadabadi et al.

Yazd, Iran. The authors would like to sincerely
thank the managers and staff of the participating
hospitals for their valuable cooperation in this study.

References

1. Zeraatkar E, Rahmani H, Ghazi Asgar M, Saeid Pour
J, Azami S, Aryankhesal A. Waste management in
selected hospitals of Teheran University of Medical
Sciences: staff awareness and hospital performance-
2012. Journal of Hospital. 2014;12(4):91-8. [In
Persian] http://jhosp.tums.ac.ir/article-1-5214-
en.html

2. Sharifi S, Yaghmaeian K, Golbaz S, Nabizadeh R,
Baghani AN. Economic evaluation of hazardous
healthcare waste treatment systems. Scientific
Reports. 2024;14(1): 21764
https://doi.org/10.1038/s41598-024-69940-0

3. Thakur V, Ramesh A. Healthcare waste management
research: a structured analysis and review (2005-
2014). Waste Management &  Research.
2015;33(10):855-70.
https://doi.org/10.1177/0734242X 15594248

Khan GM, Khan SU, Khan HU, Ilyas M. Challenges
and practices identification in complex outsourcing
relationships: a systematic literature review. PloS
One. 2022;17(1): €0262710.
https://doi.org/10.1371/journal.pone.0262710
D'Souza BC, Seetharam AM, Chandrasekaran V,
Kamath R. Comparative analysis of cost of
biomedical waste management across varying bed
strengths in rural India. International Journal of
Healthcare Management. 2018;11(1):38-43.
https://doi.org/10.1080/20479700.2017.1289438
Vaccari M, Tudor T, Perteghella A. Costs associated
with the management of waste from healthcare
facilities: an analysis at national and site level. Waste
Management & Research. 2018;36(1):39-47. doi:
https://doi.org/10.1177/0734242X17739968

Sarabi Asiabar A, Azami-Aghdash S, Rezapour A,

. Alaei Kalajahi R, Taghizadeh S, Amuzadeh S, et al.

Economic consequences of outsourcing in public
hospitals in Iran: a systematic review. Journal of
Health  Administration.  2021;24(1):68-83. [In
Persian] http://dx.doi.org/10.52547/jha.24.1.68

Journal of Health Administration 2025;28(3):1-12.



https://jha.iums.ac.ir/ pole ol&iils

olnl Sy

Jol Jlio

Sabwigp Vg 99 4 (Sl jlow sl 5l shas (9 sOLaB! (3l ) o
O3 3w o Sl jlow 40 (90 g

Y‘5§|).QJ oo Lo podle

M goblusy guge

WD} (o dugeid (S iy pole ol (Caibltgy oS (oM Slaid] g iy piko pole 09 45 coMaw (g K iwliw § g pko Hlidini (Spo !

ol o5

Ol j D (SHgo dugesd (K g pole olRiiild gy ouSLidd oM Dbl g g ko pyle 09,5 "
O] 0 e Hgie dugesd (ilo g (iidldgy Clods g (S jy pale olSiNS (o ginild Colindin dieas"

03— 155 | allio LMl
& 9 Sl Cdls ol ppe slailly Sl STyt g (Sgie Conle S @ (Gl jlen wlowsy Cu poe tdodde QUECRRRRENTS
Sloss nl @zl o9zs b S oo slml ol anim «ammacun) 5 (il slassly 2 odle ] (5l kas @oblae ) g
onl O 352y A iaaS by et g olaml anlie slp B waled (sylwse b ok n O)ens il

b bl 35 et slagytin o 55 Wilomy (55keas o g, 99 (solazdl anglie Can b g Mehdiraadaba(;
Ll o e (o pliwlons Sloz )0 a5 dg anze Jolv g5 5l (Sim olal obd; )l asllae (nl iy, @gmail.com

O ygods s 5o .0b (65910,5 Jlo slewl ca)y g Lol )5 b aslas b 5l aislo Simgh o8 b loools o
& ye0 EXCEL 2016 415810 5 b by Lo .o dwlne Jlad &35 10 gl3las 5 dilows p,56LS o slilay aiVls JS
Sl st 30 1y W5 e Gyt o 0 ey ) SohS FIT - L Gl s iaaiily
sl anse 5 aVle JS ane e 5o saslie (Jlo 50 2,550 NVVIT) "o" i e jo Jld css glsla
il 1 anse cnytier (Jb) Osebee T ogam) "o" lijlon 5 M bl i Jb o5 e

VECFFNE fallie Jgog
VECEAN Lol Lol

VECELAY . T ol ek
VEF/ Y T Leas!

igels slrojly
Ob9) 99 Olee ladi 3o Dol .ol &l Jb, OVOYY L "2" bt Lo 50 dilowsy 0 S5k 1o (slilas ansja o 5V Kt ool

(P<0.05)56s lolize g Lol ks 5 o
P S J'Ia" p) LS)L"""’Qﬁj"' Sleas

b podyyg e anse b Sl i len lasilony (5l bz o (s kg p Ubs) 310 lis leaidly 1 g S Azl

s
plosl 9 (SOl (slaay s 5 ol czse Wlsi oo 55l 3l S0l eslitl (Sl il e (s 3, 5] sy Julos
Sl 5l G ;5,8 ansie alos ol aile golping npae bplE cole; 5 Slodie (slaaslllas s s

[Shandhary

D50 dnogs (6 kg

Pt s A.gui

a3l 5 Zenl 10,55 1 Vb Eoanl Sl (s lame g (bl looags o 4 ] SUykas 5 Jshe (iok ohyga Gl b slosilony Cypae @
el 30 3l o b,

S5 9 2L ORIl deanie (1alS 4 e dilgi e & Cool 2o bl plls5 y0 (Ml (02l Glsieds gl )by o Sloss gilwiyy @
Dl Sleas coaS

bl anslio o)bys (Jg wlos S arogi 1) (Gliwjlowy Sloas Sl c25u (6 lwgy rwss pyws aelyy aloz 5| DS lagg IS cslow olnl 5 @

D)0 529 (gg9e Aleds (g lwygn ke 5o (90) Sl lom slodilony 3l ylaz o iz slo by,

el 08,5 a3Ls axtllao oy azsl
Slsloy c58 ja 5 Al 0 SolS o (sliler (5556 g g Conl Fad oy he golatBl Ll Sl )len Gladileny giluskS o Gilwpsy @

Sl
Joote (§3lemisan () @ Sl St (o 5 (Sllee slaan po daoltins w3 (slp 3L adsl 6yl wle s 0929 b (Hps slaplinlon @
g

3505 )18 osliial 350 (Sl Loy (sladilonsy oo 3 A5 Slanse 63,8, plyieas Wigion 1330 ) g oo sl ©jg0 )3 )L @

AY=-V () YANFF cwdls o o dalilad &


https://orcid.org/0000-0001-8380-9064
https://orcid.org/0009-0006-0419-7754
https://orcid.org/0009-0003-7018-4570

OLKes 5 (63T e (s

Sl gladibows g5l b o oolaBl LG,

e sl 2ol o ol b 4 o cilie Slalas 5 Cosl S
Dy )y Twslos S o Lal oyl Lo

s sl ol el 3ol Al o cebligy Syl5s el 5
prle (i lacadle S5 5 (cadu il (IR plaieds g
oolazwl dioy yo ol ) Div]ewt clas 3 oy ds (5l g A
eliie (o) b el sl ol sl )5 65kwng 2 G5
Syaly (il 125 00905 (9 s (l sl Slkee (Slasliy g 235 5
Gl g GleygtS Ceadls e (93859, S &85 sl
5 BB Slawslin sla b)) 940 Divlew oadolpiin anje
8l ogen gole 5 (5 5 (5 ) lming  95509; 53 o loany o
95 0l 58 azlge Al L) OIS Sl (65 ool Wi o0
ol sl ol pl )8 ohaas w0je> 1l jo (solaidl Cllllas plodl
DVFlass, oo o (65970l 5 4 poticng e by,

2 Sl lon slawilony Lo b o Goliws pgas ;s
sanlive 03yl slapliv lows 3 (Folite slas S5, (S92 Ll o5
@ &olmogn Gk 5l Sleas b laglin by 1 (S0 05800
Sl Wlowy o pie Sleas cdimodl)l sogar oS o
S 5 Slojluiygye Dyponr ) ol ol Koo (85,5 5 aS e
5,529, 855 ol aimd s pldl Gliw Lo degome i o poke
Aoty he ogad ;O parie glez] S Cul 0ud o
g il 4Bl S92y Sliwjlen sladilony ileykS o )
Supde a5 Lol sladl oes e b anee) ool 53 (65 el
Slodely c ey s (il T odle (S35 slowilony
Loy @psre ey Jlisa lapliw)lon sl zs8 JB Jleo
1A sloan e anlie 5 Julow 4 sole slad Sog, 5 ool
L yole magh bl (men 098 il it lagty,
3509y 99 dmlie 5 owyp 4 soladl LLS)l Sl S
ShAS e glaglilen 5o Gkt 5 Solbeosn

Q)‘Q).:u,_n

L %9,
Partial )  S;> golaidl L) S ols iegh
(Cost Analysis) au ;e = ¢4 51 (Economic Evaluation
amlie 5 5S35 55,0 (alulis jslaeas a5 wllige
Sobwogn Gh9y 99 4 Gl slasilony ilaskas o anse
5 b VY Jlo o 55 b e slagbio o 53 (5o 5
oy 2 (O3l lo) oassS il | (Perspective) o5as jl laas o sles

a
slodlony gilayhs o anje llio ou)p Holiew
9 plwlom ez« Hso 9 Solwiion She) 90 4 Sl ylon
olsear O g A Gl len 59 A (pwy O b G
o bty Sleas 5 eauSeslitel  slyltiolas
gt o lsieas "o 52" Gl lom 59 5 Al 3l sk
D0l SBl (H59) (55l 9,0 Dogets (55l o esimspll
St lon 05,5 o adllas jo oudo)ly baplis,lor ples
allae 45 59,5 (5l loxa il )5 s oluas a5 51 VL & Loy

doddo

oS e jlazme 5 (seges Cllag 4y barye slaSin ) (S
A died il ©ad oo Lo Gludl (Sai; SanY i
laslony sy Glasloms o )3 Wgbioo g5 anel> o
Sada Gglen 5 oo Jolse 03 Dl cde Sl Loy
calage olsle duys elel o Daibe azgsgge
ol olge ples Jolis sliw o ol slasilany (WHO) Sl
5 Sl (Gl g (Filae Sle o &8 cwl sl
s I¥] sstice Wy b ais 5 (bl el
S b agee DIl 5 (Saae = SUylas 09 ) 90 4 IS 5boy
50 oddodgl sdilowny 2o ys A0 U YO sgu Bl o gunain b
VOV g ooges by sl o sloall; o5 Gl (il 515
SlaS g sls o a Sl ey sbosilons oailaidly wsys
@0 o5 Wgdoo izl SUjls slaall) Glsiedr oo g (Sohe
Ilewt arg 1B b mlie B o s o]

5 il okl oedle glbiwlen ladilon Copnae
el oMl pllss sl K oladl b sl ls « asredans
ssilewy loslas o Al an e oS wilosls (las ;5! Slllas
2 Sl Yo IV dgam hugie jebay bglislen o Ssae
JUo o ¥ e Ve e Sl s @ gl les (B 50 5 0,5 5kS
2 sy adsl Sl Jols banze cnl [flaw,
Cosl (Gl (§975 9 S IMK 9 et Gllos sladizo (Dl
Oldlas [0]asS oo o)y bokin lon » o B b Lad a5
bawslin ;o Sbuwloy laailany Cu poe a3 a5 wios oo Lis
B o el (S 455 sk canl SVL e (6 ed sladilony
oS slaanze (al il ansls o ange i plp YV B
Jox ral 55l wsiluliz e 5l ail S Lulys 5l L5k
gl aiile) g3l o anpny Wl Gogasa 5 iy Ji s
[Plewl ol 8o 5 (aleard sloig, b sasgSolo

peiions slodisse 4 Sgucms Lt lasileny ool solal L
gt wile ol Cupse 5l (AL Bl e Sliles
(SHE Glodey > 5 ) Lo (Sogll (Sl by slocisic
by ansls Jlio @ 1) (oesie peiiane s gloan e Wl oo
Sy 4 poayyg i 5 WIS (e Al 0yl S onl
o) (nl 53 el 0ad has lapliw Lo (e ln mie
Silslas o anl B (L3 sl 2li0)ls 0929 e Lol 551 g0
@ suld ol Gleosn 5 (Hsd Gi5) Obslen 955 Ly
9 Ll shls oo yal) ol 51 o 2 pain pogas glaes o
)l sl il anglie o aies 355 ol golatdl culee
JGsl Joo» Glgie cot s kg LV]cwl dilsaen ¢ arspllas
@ SpSpeedl 3> )18y 5 plejle (Bl slac s 5l (S
IA] g oo iy €l )3 ol lojlos 5l g 00iiSas e
S 9 bl SRl deanze alS o Wlgioe 9505,
el lon ladilons Cupae o3> o [alogs wloas cuis
Sl g banie fals slp oS alilae 5 (S 6 ks

AY=-V () YA NFF cwdls o o dalilad



OLKea 5 (63LTe 5 (s

Sslen gladilews g5l b o oolaBl LGS,

daldl jo Wsg Gluyhs o oKiws) sl anje izen s
@A (rired D deubre Gl jlen po gl AVl S a8
S5 e sl ane g eadigilu ko Slewy 55l o )
dmlie jobiied ol awglie apliw)lon o g aalxe Jud
Sloy @2 Jold) Soly g9 438 o bl Lo G (3Ll
Selyman e (ke S (eSSl (Jld e85 slaw 5 oy
o Solal laglss w5l (ol pedle i eoliiul (ACER)
)5 oy (s 053] 5 skmnst 5 ok 0s) b 90
laanse wl ad)S Sl s o0 mhaw )5 6l e gl g 08
S i,k o oKiws anie Bro addlas opl jo slabe e
Al ools )18 e w5 loj 4o oKiws aje (pl plo ol aid )F
@ arg b Ol gl Jlo V0 e jes hugle 4 axgi b g
STl Ve lp olfws gl il oo Yo o5 5 T 35
dlne ol Blod Jlose anje Jolee lasloyw aze g dnle
W) Oyge ny sed bl 2 Sl sleanie ST )
adsl a0 PV (T 5| FV (g8 opl 50 .FV=PV x (1+i)n
ke yae N 5 (4l soylims po oy Vo) VLo 55 &5 T colSis
il ge (Jlo V) oS

cgolatdl slacuablpse w)p 5 @l silul bl ln
1,1y Sl Jolod (1 2 plosil al 1o 50 )3 Sl Lol
5 Slabo s (Brae loanse Jols 5 sleayse o5, 2 ) 7E
Slp ey T BY ) o, &5 69, Camlar Judow (V 1l o
szl e (b Jolhe ples laolo o anjo Sl (o)
b comles ol 5 ilal slogges] wgoladl (oloiy)l Joa
ol YN8 2l ST 158105 51 ol

b a8l
Ol ylow Jloz 50 ._\.:LQM.: L_g)'Lw)Ja}‘sg sloa o s Q.;.l 5
0,559, b (b slos 59 5 (65l ys 95509, b Gl Jlons 99) e

olass g olliws Glasin ab dwlie 5 dwlxe ((5)lewyg,o
ol o 1)1 Jgoz j0 (g5l o asly (LSS

yodons o3liinl g Wilowy o e Jld 92ly 5l gl y95 5 (1 il
A oy (V aindS Jlo g0 Jlas b slo oz o slaolws ;)
5 rsilony siloslas o anl b b b glanse 5 Jlo el
Sg ool &l jo 6,en Cuya Glio,len oo culs, (Y
DSl b By s ools Il glaosls a3l sla bl
30 e pae b lu s o sbbollins codld jo Cae SYsb
oyt Bt lag ol wiad gyl aslla 5 Sledlol i)
bl 5 (6)lwissrd ok 09) Cunde g9 ol 2 g Siedon
aglin Sl b s bl c0 slaws 5 Sloss gl S 51 oo
D9 o813 5,50, 93 (e a2

sy slosls g ol axzl e 3 et ot sl bin Lo &
Sl g Slatas (w2 b g (Sl Lo Glolid 5L 4l 3 )b
Jbo oo Gllen glasilony silojbs o @ Loy Jle
@ a D 6)sld 8 e SEMbl pics Grizres g ALLIS
Sobwosn 1y ol ol & plaplinlen )3 lasilony 5l
Olylon 095 Lawgs siluylas (o oS plaplivw )l 5 wlos S
A dpwlre alBlas jsbay 05d oo ploxl

0555 )0 8 (nl g il Gz 08 Sledlbl (55105l
Slo ko wly Colas o513y £35S 0 o b 5l (S
slass cole g 39, 33 s allj e il sl (0w ly QLSS slass
oliuws Wy g Slasiia o g j9) ;8 (B pas jyms dbj GloanS
o n slaay e s w3 Sl i) s olLws >
(g seel 5 Gl laanze (59,8 cblis laania (Jlo )
laban;e) Jlo )3 (Frae gloanie (Jlo )3 Slpasd loas o
slagtiolon ;0 @ 8ly Wl g (08 5 oS Gomsd dunsS Jo3
S8 aolie 5550 (g 90,0 a i pled wuled)d 09 5 kg
O

5° Sl slasilons s3lashat (o b Lo o slaai jo plos
o 3 @beled (99 lm0gs® 9 Golmian 259, 90
Srae sanie Jold banie wad g pSojlul 5 )05
Ol pass god 3o o vy sloai 10 (69,8 cblax dacas wlge)

Gyl o o 3l asdlas 550 sl ylin Loy Slasein N Jgo

Gilwyhs (o ualy (LS, slass () oliws x> Gk 2 Sllos £gi R
v Voo S92 <l
) Voo Sls <
¥ Voo g z
\ o S

p (Jd cou slass Jlesl b .csl ools plaizl og> 4 1) ol
A5 oS NIVIY L MS" lislews o Jlo jo e a4 sudgs Al
ablos laglis Ly Lo 5l i

slaglin len 10 (p59lS) Gady db; ez ¥ Jgaz o
oS GlasgSa cowl ool @l Jlw g ole 5, cans p axdllaos j50
oAV ol o oy b p)TlS e FYY LA b Lo

AT () YA FF . cdles o oo dnlilad



OLKes 5 (53LTuey (sdge

Sslen gladilews g5l b o oolaBl LGS,

adlllae 050 slagliw low ;o oy b e ¥ oo

(Jll 5515 5 & (PolS) Vo ) (p)Fsled) 6lolo by (p,55ke8) Wiligy by lins lows
AYS FYY. .. Yoo \Y- . call
AABIY Yi$e .o VAe oo foo o
s8-8 YoAeoo 9. Y. z
Ay V-OFA- INAT yay >

oolel g ol el aVle Djgod 5 dnulre Oljges dake
" oo o Glaslee 5 Bras glaan e gserme loulrs
FOOFFOFIAY aloo "o" yliws,lows ,0 5 Jb, DOFFAYFA- & als
Sl b o655 slaan3p a5 Canl S5 4 pY Al 50 U,
Iy eiloats bld Glawlrs ol jo (oil> sboan e plo g o)l
Ol lon 353 g (U3 9 (5 )lming e Gh9, 99 50 00 baje

(Y Jga2 )5 ,las g, 99 dslie p Jolis Sl g aigd g0 2Bl

Lob,e gleanse (s s, b oslogliolen o

S laanie g ol e sz Jold wlewy 3le sl o
e S8 I pleebl chr Sfelen cwd g GRS
(Siie srlony ©slaer lr somd AljanS ause el
cbli> glanie (siluhas o asly AVl Jw, slbage
laanze g Ll slowld 5 2S0ws Sole Jold Jowp 5358
@ bge llopw auia (nlpogdle Ol (550K 9 Sl e
o sgio 5 o5 o ST 5,1 855 8 50 b (g3l g olSiss

9o gy @ bkt o b slagbin o )3 Slle s § Slreni (B ras ((hiwp sloanie ¥ Jgu

"M s Lo "E" b lon (Jby) a5
YerEedeo VO e vooes gl Cand g i S s
FASF o ene 9 AlljansS

YYD - OVAAQ A SRRRRET) (WYL Ly sloasyjn
DeqFeee Foeronn 65,8 cblis slaas e
VOAYYY - - AOAD«+++ WYL Sl st sladsy o
YAQDSS YA VO SVEL 5 (SLL) by 430
FOOFFOFIAY OOSFAYER .5 Soyan slaa e xax

ACER (rizran ol apulons ally 0 ,55LS 52 oy Lrol 430
agie as ol las bl cwl Jd o8 e sy bl aia L
855 e Slamlart 53 b 2SS o o sl
el ) leosy ool lon 5l e AT Lwste jsbas
slpbin,len o Jd co o glilay sbwl anie yuioren
Mann- )Ll Ggel @b wi )l5 7S UXY g lwis
99 o JI8 S35 o gl aye Sglas &S ols Las Whitney U
Sl logime lel Sl 6ibawsyd 5 Sokmngr b
S 09,5 95 G b Al oS 9kS o slilay 4 (=0.041)

(p=0.038) zuisls (g o sxe

slaplinlen o silobt o sloanie J5F Jouo o

ainze JS elel pcel ool esle las ool (5 lwye 9 S0
bl el Tl Jlo [y 1 sbowal a5 5YL "G ol Lo
¥ s e LS
bl B o]y an 5o G VL Jlad e85 o sl Gleg ek
@ bgye anje Vb @) pSolS oz p bul anie
DIOTY Jobeo (ileo all3 sLS" 52 o laigSay 05y " (b Lo
Lpbslon (m dmslie sl wgaige Sy bul cqz 1, b,
Comd 5 eSS slan 5 sadgs ally o) el 5 ane s
ool 5 ACER as a5 5 0,40 (ACER) selu-duje Sl

Ol low (Jled 50 1 cans el 4l s

b2l (Silesbs o (oi5u 5l saln Glyiea) oy Al x>

asdllas 3,50 slaybiw los ;0 ACER 4 IS ajo anslic F Jouo

(Jb)) gk 50 450 (Jb,) e y2 4y 52 (Juy) ¥l J5 aiyje plaw)low ol
YYVFA VAAYYYAY IEEERREERRE &l
TEVYY YeVEVY- 0 VDo voononn -
oYaYY YYOYYPEE BOFFAYFA-F c
YAy FAEYIYF FO0SFOFIAY 5

313 OLas s 9 ez (6551 b Sl Glaan 32 95 Glogs

Pl a0 g0 5o Comlus Jlos @l gl sl sl
slaanse Jold IS slaanse )0 asje Ve Gl s cwss ol

Y=V (F) YA VEF caodls e dnlilad



OLKea 5 (63LTe 5 (s

Sslen gladilews g5l b o oolaBl LGS,

AW Sl slvanie b pye Gl Oheo 0wz e il o
Slr 95 £ cpgd al> e o0 il malS Wlsioe g, 99 O 4232
P ommlElad ools pussae, 0 ¥ UV o slle s sloas o
YA g0 ady cerge doyo Frooay (a1l o jlew) w0 Y 5l
P9 5 el &S Jl> jo il gs g, jo aVle anje sas)o
Al aYle glea e sao ;0 VO sgus alS Coge w0 Ve
S A o (65l 950 gy slodl o a5 Wil lis leazdly -y

(0 Jga)ewl (5 lewirgn (g5 5l Fmlas (salaidl Blog i

aly syl o WVl S anie (xSl (g boisy Gy o &S
G (Do) WS el 0 a5 se JUAVEe e
O ey M) ol el 50 s JULVAVAe ek
0gd> aly (1 SSloe 55 (g0 (b, p0 .l pss JU,APYD e
G o5 Gl 5 S oAb syl JL,0-5-SADL)
55 Jby OOFFYOAD-Y 4 0 (s90)lm 5o 9 Jb,FOOFFY 047
Sy e legi Oyge p0 g aS ol plis mls Gl oS oy
S (90 Py 4 S s A eeS a8 loes g laiyg e

St log Slowy g3l oz o sloan o Cuulus s @l O Jgax

I¥e oy Eh bt IV EP bt (M) 0k gg b VA D T R NG L P 1 3)

— — Q5Y0 NI YAYD e o ovve Sobewisay

oS DAV e s R L S PR DOFFYOAD-Y  B-F-FADD) FOOFFY - 045 Hgs
sl a5 sl sldlae Sy mbs b oS ol DV]s el o

bl 5l S Olsear 1) oo GlB g Glles sloanje
Slalllas wioplls ool sl gunar Wilos )57 Hlulils (g b yg

Solmogn &5 W ol lpl slaplio o 53 6 ki
(330 2318 4 @890 12l (Jg wms eS| laaiyse Sl
DAL ls (S Sy o e g s

oho) Sl ol 9 golatdl 655 sadplnil Colas Lo
5 2 o0 90l 1) Sl o sloailony Co 00 55 S )kmis
S pSpeal 1) g b slacSis) 2Ll o (b e 5o
Oy &S ol ol zedgt @IS Sl dap (pse
sloanse ggeze 1o oy Vo plug Jlesl b (g g ks
Obzmes (Dlpass 5 lsleyw ((Brae sloan i Jol2) AVl JS
loon (Bb(6,km09,0) (H9d gy & S S FaR RS 4T
GlS blie » a5 goaaie Sldllas b wsolal gl ol
RO IFUOSPRVI ERVE 1 O OV DUUIN 95 UG DR CA P IOV
@ Slles glaSn) JUl 5 wlidie )3 (2924850 Jals Llje ol
S dnwg Jb 0 slayesS o DNalewl aass oSl
o Sl g (Jlo plie 35008 b el (g (sla bl
@ Slony apias aibe ool o lawgy ¥ loas aslse
oo bl 5 jass iy sla,sld gLl sanss sbes s
aly sloan e mgeime alS cage Wlgo Faie Sllee
YL el s slo)l 3 S ause ST s> wgei (COSE per unit)
Dolast

209 TP Oy Al owyn Comlas el A5 (n e
)y 93 Py VL Sl Somli a5 09 slale e slaaiyse
Fooa o Vel slalep slaanjo o5 &5 Gualidl 0,8 I
aYlo slbanie 0 oo, YA dasde LB ol a4 e doyo
S oMb Solmogp sloan e oS (Jl 0wl (Hgs b,
O Sada e Gy, o danie LSl ol las 05
5 oss slaais e o (Capital Costs) adsl ol slocs,laSal
YU o5 b slaslamdl jo @Ml ol a5 ol atly ooy (o lagSs

St slo Slasilony bl o sloan o adllas cnl 5

@ (9o (g, 5l oS wey0 T lagie jobds (6 )bmiygn by, 50
P Jud o35 5n il yeS wo 3 TV g albj pSolS e )l
@AY WYl S anie eadg bwisn ol lan ad
albj oz olwl 5 ACER (i il oo 0 4z g5 b Jgaxiils
@ pl e (s slaglivjlen 5l Soml S8 sl
Slbes slannze St 15 s 5V S sasesplas
Gl slacaie ool YU Al ame b sbbibi los 55 obisas
sglislon jo JWd &85 0 b pSelS o il ause
olie 0 9> wpe Lo @ Ysems b by
ol 2y oless Barmsal)) o (ECOnomies of Scale)
3 S e ) Gdleny Sy i diw) ;0 0dliplxl o )
a3 aS oy pox b bl logs 48 wlools Lt liwgain
@B 2 el ol &5 ighioe Jorxie o)) y2 slila VL
28 5 oo A5 gn 45) 35 e Sg5 S a5 (5 e
b Golwogy oBamsahl o)l cd¥s (il g ks
aile) ol sloan o wilys oo b jlom (pdiz 4 poSleas
2 Shles ban e a0 5 S e | (abad Sljpas
a5 was e olis s ,o (6,50 anllhs [No]atas rals 1) asls
35550 <35 50 slilay (9o sl pliw Loy ;5 Wilowy o e atyze
O 4232l §ilemiygn (R 50 &5 (I 50 el dg, FF ogu
@574 o caimolis Dglas pl el st ang, AP L V/A]
lo )l (B p D Flead 6 lwis p b 5 bansa )3 4z g5 b5
35Ty b o585 ally sy o o ke aspj 45 2inson i
00iiS yasd (gl aias (5,5l ¢ Jaig for alold (S5 & )3
Joe jo axly du i oud el ol ply s axly 4o e Lol
adlllas gloamdl b aally YL px> b (555150 50 05294 «s)lms 2

5SS Sgue 45 Wi oo sl Sldlas cpl ojls Slgtren Lol
b G pfedz jsbas ) 0,5 olS (sllas Ao Wil o adgs b

AT () YA FF . cdles o oo dnlilad

\ .



OLKea 5 (63LTe 5 (s

Sslen gladilews g5l b o oolaBl LGS,

b dlel

0aSLiils g ,0 IS atwS l adlas ol 1 SIS Ol
S oS o PBedo gl (Soy psle oKuils cuilagy
ol 03903 b ,0 (IR.SSU.SPH.REC.1403.050)

Seted S el oKals Jle Sl U gy oo sl o
105 2l (Plb o 28 Jbo ool 2855 plal 0 (Fgo
ol azilas jlal g osls Juloo o

Sl 05y xdlie sl oS auzils bl Fau, o txdln oLas
aallas (b (55l sastioe isoblae ) Gage ot g &S jLie
g (A dosls o wofg Sy e ol ¢ calit g
el Loyadle . gleg b 0l ool Glng 5 sl sl
dosls oo ¢ o liel daosls (55918 5 calllan >l 1 il yes
S 9lenz 1asSes Ly 2l 4 a2l Sialg 5 il
Al ool Gialng 9 (il dwosls zeiw liel g (55518 5 daoosls
a1y ol g oiles 1) allie oles aseus Bt s ded . oles asus
ilos S

3,105 5,50 1yl (gl oLy

ot g Juml ok 5l anlllas cpl slaools i 0018 4 o yiwd
el o 3 (gilaie Jds SIL Jorme

Esman h9v jl yol> allie (igh )3 (s (L ghan (Wgd
30,55 oolazwl

VWO oS b Sliios b 5l g yieme allie ol 1 319 508 g S
o o slolony (g3l ss (o sobatil L " e 5
2SR e e slaplinlen 53 (g 9 Silemisn P9 90
Al Op (SBygho dpd (Shp pole oKzl 5 "VEY Lo
Loas adllas 9y50 logbis,lo QLS 5 lpoe 5l ks
Blosas il (6, dslllas cpl jo 04> wied),l o5 lin
S oo )l

&bw

1. Zeraatkar E, Rahmani H, Ghazi Asgar M, Saeid Pour
J, Azami S, Aryankhesal A. Waste management in
selected hospitals of Teheran University of Medical
Sciences: staff awareness and hospital performance-
2012. Journal of Hospital. 2014;12(4):91-8. [In
Persian] http://jhosp.tums.ac.ir/article-1-5214-
en.html

2. Hadipour M, Afkhami M, Takdastan A. Identification
and measurement of hospital waste materials and
classification of them according to WHO criteria
(case study: Amir-Al  momenin hospital and
ShahidRajaee polyclinic of Ahwaz). Jundishapur
Journal of Health Sciences. 2011;3(1):39-51. [In
Persian] https://jjhs.ajums.ac.ir/article_224088.html

oS8y il oo Gl Bl C sty 5 el jsbay )l 25 plegi b
BT PR SIVEE ‘u‘-"L’ Cdgtae JEI L g bmygn b9,
59% Obslen 5l (say98 Sy GBSley 4 laslo s Sl
2 Slllhe b awlio 0 ohgt oje opl [MV]aS
Gt Dol Jbo gluly @l banse @l cmin
4 6 lin @ly o el Wil ey S g0 05T Sl
1 0s5 sgame Jbo mlbie a5 ams o 1) Sl cpl ol jleg
Cloas ol gbais Cow 4 lalopw S,y gl

S colaa Sloys

oo ogaxe
6Ll pol> asdlhs ol o g golail bl 5 ogdle
oS algd a5l ble g et 51 (SO a0 g0 1] 50 4 g B
g5 @olatdl Sllugi b agzloe ;o o)liygy oy Jlo il
2 bobules e 4 Wigw a5 cwl pyg Ol
99 orlions duslie (pizmen WS (NS (60 0]y 15 S ponal
P ey Vet olms 88 s o b g5l 5 (9 by,
A G 9 Sy Sl Gl o558 cilies slogy Jlw g loasy 30
bl dlas Llje cpl pfyd sl 00,5 oold 1) baecalipac
Sgdzme 5 (69,90 O ygody oddoslaiul slassls .ol placysgasms
Flie plo @ poesd Codild conl (Sae a5 aizien b jlows iz &
Ol pass 5 Sl ol plodil oasy 3o Dl 1uss 5 0585 53 0 )b )0 paseie
ams 13 3l cod 1) mls Wigioe Ko e Jelse b aad
ol wobas ceas wile Jbpe glacs o
= 90 asllas (nl o plilen b QLS culs) 5 (apmecen

sl ST olisss gl slae; wils e a5 ailazs 55 1,3

sladilony ilusbd o g Cupse 5 Glwigr Uby)

D9y @ S g JB Slbes g olaidl bl (Sl lon
&S o0 5t 55 ACER s w3 o A1) (5 5ky9,9) (g0
Sl VL Sldes 6550 00 baje 285 (p0d 65lwisn &5
SaS oy slapslosls 5 00ls o i LEalS 4y Wlgi s 035 oo
Solnly oad plxl glal> e 5o Coiles Jlod (rizren ules
S n b )58 £ 5 Dl g b Sllags o laasdly
5 Slles Gloanie wasye Vet L b g AT ol mls
sladse Cuwlus g 09d oo L 5l n 60 slule
blye nl 0929 b ol iy (g3latdl o S9d plp 5o (Sgs
Sl s Slae Lulpd 4 6 lwyg p Coldge oS s 4y Wl
b Sl 5 Ces 0ilsd syl oSt ol atly o] oo
5 Slg oo Sloas saipodll )] sbhaxly o golaidle sboppoas
o ) It b Gl n Sre g aBk IS mls
e (333 G yaely wiejls 0 paly (ol 3890 szl ol pls S

AT () YA FF . cdles o oo dnlilad


http://jhosp.tums.ac.ir/article-1-5214-en.html
http://jhosp.tums.ac.ir/article-1-5214-en.html
https://jjhs.ajums.ac.ir/article_224088.html

OLKea 5 (63LTe 5 (s

Sslen gladilews g5l b o oolaBl LGS,

13.

14.

15.

16.

17.

18.

19.

20.

21.

2012;1(25):1-5. doi: https://doi.org/10.4103/2277-
9531.99959

Motlagh M, Rahbar M, Kabir MJ. Decentralization of
health system in Islamic Republic of Iran. Journal of
Shahid Sadoughi University of Medical Sciences.
2008;16(3):322. [In Persian]
http://jssu.ssu.ac.ir/article-1-584-en.html

Khan GM, Khan SU, Khan HU, Ilyas M. Challenges
and practices identification in complex outsourcing
relationships: a systematic literature review. PloS
One. 2022;17(1): €0262710.
https://doi.org/10.1371/journal.pone.0262710

D'Souza BC, Seetharam AM, Chandrasekaran V,
Kamath R. Comparative analysis of cost of
biomedical waste management across varying bed
strengths in rural India. International Journal of
Healthcare Management. 2018;11(1):38-43.
https://doi.org/10.1080/20479700.2017.1289438

Chawla S, Gupta P, Mohanan A, Chawla P.
Assessment of cost and resource utilization in
hospital waste management in a tertiary care hospital.
African  Journal of Biomedical Research.
2024;27(6S):488-94.
https://doi.org/10.53555/AJBR.v27i6S.6913

Vaccari M, Tudor T, Perteghella A. Costs associated
with the management of waste from healthcare
facilities: an analysis at national and site level. Waste
Management & Research. 2018;36(1):39-47. doi:
https://doi.org/10.1177/0734242X 17739968

Sarabi Asiabar A, Azami-Aghdash S, Rezapour A,
Alaei Kalajahi R, Taghizadeh S, Amuzadeh S, et al.
Economic consequences of outsourcing in public
hospitals in Iran: a systematic review. Journal of
Health  Administration. 2021;24(1):68-83. [In
Persian] http://dx.doi.org/10.52547/jha.24.1.68

Karakolias S. Outsourcing non-core services in
healthcare: a cost-benefit analysis. International
Journal of Scientific Research and Management.
2024;12(10):1177-95.
https://doi.org/10.18535/ijsrm/v12i10.mp01
Bandaso A, Ayuningtyas D, editors. Management of
medical waste in developing countries: a systematic
review. The International Conference on Public
Health Proceeding; 2023.
https://doi.org/10.26911/the6thicph-FP.01.02

Grimsey D, Lewis MK. Evaluating the risks of public
private partnerships for infrastructure projects.
International journal of project management.
2002;20(2):107-18.  https://doi.org/10.1016/S0263-
7863(00)00040-5

10.

11.

12.

Taghipour H, Hashemi AA, Mohammadpoorasl A.
Training and monitoring of hospitals staffs
concerning proper medical waste management.
Medical Journal of Tabriz University of Medical
Sciences. 2012;34(4):47-52. [In Persian]
https://mj.tbzmed.ac.ir/Article/8025

Sharifi S, Yaghmaeian K, Golbaz S, Nabizadeh R,
Baghani AN. Economic evaluation of hazardous
healthcare waste treatment systems scientific reports.
2024;14(1): 21764 . https://doi.org/10.1038/s41598-
024-69940-0

Rashidian A, Alinia C, Majdzadeh R. Cost-
effectiveness analysis of health care waste treatment
facilities in Iran hospitals; a provider perspective.
Iranian Journal of Public Health. 2015;44(3):352-60.
https://ijph.tums.ac.ir/index.php/ijph/article/view/36
45

Windfeld ES, Brooks MSL. Medical waste
management—a review. Journal of Environmental
Management. 2015;163:98-108.
https://doi.org/10.1016/j.jenvman.2015.08.013

Thakur V, Ramesh A. Healthcare waste management
research: a structured analysis and review (2005-
2014). Waste  Management &  Research.
2015;33(10):855-70. doi:
https://doi.org/10.1177/0734242X 15594248
Alizadeh Z, Torabipour A. The obstacles of
outsourcing in educational hospitals: a qualitative
study. Journal of Qualitative Research in Health
Sciences. 2018;7(2):204-13. [In Persian]
https://jqrl.kmu.ac.ir/article_90931.html

Abbasi S, Sicakyiiz C, Gonzalez EDS, Ghasemi P. A
systematic literature review of logistics services
outsourcing.  Heliyon.  2024;10(13):  e33374.
https://doi.org/10.1016/j.heliyon.2024.e33374

Salmani M, Rashidian A, Abolhassani F, Majdzadeh
R. Assessing experiences of outsourcing urban health
posts: facilities and services offered in publicly
owned and outsourced health posts in Tehran
University of Medical Sciences. Hakim Journal.
2013;16(1):28-34. [In Persian]
http://hakim.tums.ac.ir/article-1-1127-en.html
Joudaki H, Heidari M, Geraili B. Outsourcing of
hospitals  services: lessons learned from the
experience. Journal of Health Based Research.
2015;1(1):13-23. [In Persian]
http://hbrj.kmu.ac.ir/article-1-40-en.html

Karimi S, Agharahimi Z, Yaghoubi M. Impacts of
outsourcing in educational hospitals in Iran: a study
on Isfahan University of Medical Sciences-2010.
Journal of Education and Health Promotion.

AT () YA FF . cdles o oo dnlilad


https://mj.tbzmed.ac.ir/Article/8025
https://doi.org/10.1038/s41598-024-69940-0
https://doi.org/10.1038/s41598-024-69940-0
https://ijph.tums.ac.ir/index.php/ijph/article/view/3645
https://ijph.tums.ac.ir/index.php/ijph/article/view/3645
https://doi.org/10.1016/j.jenvman.2015.08.013
https://doi.org/10.1177/0734242X15594248
https://jqr1.kmu.ac.ir/article_90931.html
https://doi.org/10.1016/j.heliyon.2024.e33374
http://hakim.tums.ac.ir/article-1-1127-en.html
http://hbrj.kmu.ac.ir/article-1-40-en.html
https://doi.org/10.4103/2277-9531.99959
https://doi.org/10.4103/2277-9531.99959
http://jssu.ssu.ac.ir/article-1-584-en.html
https://doi.org/10.1371/journal.pone.0262710
https://doi.org/10.1080/20479700.2017.1289438
https://doi.org/10.53555/AJBR.v27i6S.6913
https://doi.org/10.1177/0734242X17739968
http://dx.doi.org/10.52547/jha.24.1.68
https://doi.org/10.18535/ijsrm/v12i10.mp01
https://doi.org/10.26911/the6thicph-FP.01.02
https://doi.org/10.1016/S0263-7863(00)00040-5
https://doi.org/10.1016/S0263-7863(00)00040-5

