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Abstract: Background Indiscriminate waste disposal by many healthctaalities pose serious health hazard to the
inhabitants in general and people living aroundthezare facilities in particular. Human scavengesiecting second hand
objects for reselling could be a channel for spegdiisease causing organisms. In addition, burofngastes in small size
incinerator at a low temperature releases manytgases causing health effects for people livirauad the facilities. The
objective of the study was to assess risk perceptib people living around health facilities abowgatihcare wastes.
Methodology A cross sectional study was conducted on 438 Ipdaphe eastern part of Ethiopia, from Augushimvember
2013. Samples were taken by proportionate alloedtiche size of people living within one km radafs25 health facilities.
Questionnaire was administered by a face-to-fateniiew. Risk perception was classified using ad¢hpoint Likert scale
from low to high risk. Data were analyzed using $A/software. Bivariate and multi-variable analysesre carried out to
determine correlates of risk percepti®esult: The magnitude of risk perception for sharp, infagt/pathological wastes and
expired drugs was 87%, 93.6%, and 73.1%, respégtidividuals from urban areas have about 3 tirhggher odds of
increased perceived risk than from rural areas (AOR02, 95% CI: 1.08-4.32, P = 0.006). On the otitend, people living
around the hospitals have 2.5 times higher oddsareased perceived risk than those people liviegr o health centers
(AOR = 2.45, 95% CI : 0.19 - 3.04, P = 0.00Q@pnclusion and recommendatioReople involved in this study have high
perceived risk for hazardous (infectious and shamgtes which might be due to indiscriminate disgés of wastes by the
nearby health facilities. It is therefore advisalolelispose wastes in a proper manner in ordeiinémize public concern.

K eywor ds. Health Facilities, Surrounding Communities, Riskdegtion, Healthcare Wastes, Hospital, Health Gente
Ethiopia

they collect contaminated materials for resellinghile
doing this, they are at high risk of injury from ash
instruments and direct contact with infectious mate
(Cheng et al. 2009). They further spread commurtécab
diseases through recyclable low price products he t
population, increasing the risk of disease andamitation

and health effects of the public, patients, andgssionals (Bassey et gl. 2006)in many resource poor countrie§ where
are among the main concerns of improperly managdfdal dumping of healthcare wastes is commongcpeed,
healthcare wastes (Umar & Yaro 2009). children are one of the population groups who anésk for

Unfenced waste disposal places inside many healfXPOsure to blood born viruses while playing thioug
facilities are visited by animals and human scaeemg discarded syringes and needles (de Waal et al 2005)

(Gupta & Boojh 2006) where they might spead disease The c_)ther majqr problem of .healthcare waste_diépi_msa
causing organisms to people in the surrounding conities. developing countries is the burning of the wastesmall size

Human scavengers are working in the dumping pladese incinerator with a temperature below 800(Ruoyan et al.

1. Background

Indiscriminate waste disposal by many health faedi
pose serious health hazard to the inhabitants nergé and
people living around the healthcare facilities iartcular
(Bassey et al. 2006). Other risks of environmeptdlution
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2010). Incineration was considered as a best viesatment
option especially for healthcare wastes for marary&ecause
of the belief in most professionals that it is #asiest and most
effective way to destroy disease causing organ{sfb®ngwe
et al. 2008, Gupta et al. 2009). But later on, aalthcare
wastes contain various materials such as plagilosd and
Intravenous (V) fluid bags and so on, burning bede
materials releases many toxic gases such as djidxmss and
other toxic pollutants which exposes people to nm@ath and
health related risks (Gupta et al. 2009, Mbongwal.e2008,
Gupta & Boojh 2006, Ruoyan et al. 2010).

In a study conducted in Bangladesh to assess effifct

documented and quantified.

In Ethiopia, the effects of healthcare wastes oopfee
living surrounding the health facilities and on the
environment are unknowrPeople’s attitude toward these
wastes and particularly to the waste disposal asténpial
effects arising from it is not also well documentétis study
assessed perception of risks of healthcare wastgmebple
living in the surrounding areas of health centers hospitals.

2. Material and M ethods

This study was conducted in Harari Region, Dire Baw

wastes healthcare on human scavengers who arengneltAdministration, and east and west Hararghea zorfes o

plastics, a self-reported disease symptoms wergifiel as

Oromia Regional State, eastern Ethiopia, from Atigos

headache, heaviness of head, dizziness, and fatig?dovember 2013. According to the data obtained fitbwe

difficulties in concentration, tiredness, itchingye burns,
skin rash and coughs and had suffered from minanajor

burns and skin inflammation. In addition, 56% rejpgy that

they had experienced accidental injury by sharpernsas.

Furthermore, scavengers were observed selling itias

syringes, saline bag, plastic materials, cans, Ise¢xpired

drugs directly to nearby pharmacies from medicaktea
(Patwary et al. 2011b).

respective health offices, there are a total of @@lic health
facilities (hospitals and health centers) in thegtarea. This
cross-sectional study was done on people livingthe
surrounding areas of 25 (9 hospitals and 16 heeiltiters) of
the health facilities.

The source population for this study was all peoyie live
within one km radius of the healthcare faciliti€s.delineate a
one km radius from a health facility, data collestased their

Researchers in Cameron have conducted a studyadtih he own judgmental decisions for determining the distarAfter

professionals to assess complaints of people regpwaste
disposal who are living around the hospitals. lis ttudy,
31.2% of health professionals reported having heaird
complaints or concerns and the most frequently ntedo
concerns were difficulty of breathing during therting of

the data collectors delineate the area, all houdehathin this
area were registered to generate the sampling frafne
household member whose age is greater than 18 gigkavgs
eligible to participate in the study.

Because of lack of similar studies, a 50% proporfeople

healthcare waste and the foul smell from decomgosinvho have complaint on healthcare wastes) was takele
tissues. Health professionals have also heard egoplcalculating the sample size. The calculated sarsgle was

concern regarding access by children to the dungs,si

384, and with a 15% none response rate, the fiaalpke

where they scavenge for contaminated syringes armbcame 442. Samples were taken by proportionaieasitbn

intravenous sets (Mochungong et al. 2010).

to the size of people living within one km radidstiee health

In a five year study in Asian countries to reviewinstitutions. First, all households who are livinghin one km

contamination of persistent organic pollutants (BOkh
human breast milk, data from India showed Dioximel a
Related Compounds (DRCs) were detected in all dingptes
of human breast milk collected from the residemtaiad the
open dumping sites. In this study large open dumpites of

radius of health centers and hospitals were registelhen,
the total sample was distributed in the selectedtihéacilities
proportionally based on the total number of peopigstered.
Questionnaire was used to collect data. It wasgreepfor
this particular purpose and administered by a facece

wastes were identified as the prime source of DRCterview method. The main parts covered by the
pollution. Its concentration in human breast milkdasoils questionnaire were demographic characteristics , (age
from the dumping site were significantly higher rindnose educational level, occupation), distance of thédexe from
from the reference sites (Tanabe & Kunisue 2007). the healthcare facility, knowledge of the interas¢a of the
The impact of waste generated from the healthcafacility and perceived risks of improper waste ngsraent

facilities on human health and the environmentdféen not
been given significant attention from either thdeeted
people or the concerned authorities (Gupta & B&EA6).
On the other hand, there is limited knowledge an hbalth
effects and symptoms associated with individuajfsosgd to
healthcare wastes (Patwary et al. 2011a). Thougty have
pointed out the potential health risks of impropealthcare

and the different waste categories.

The questionnaire was pretested among individuilsgl
in the surrounding health facilities which are matluded in
the study but with a similar conditions. For thepgmse of
maintaining the quality of the data, all data octites and
supervisors attended a three days training (twa defore
and one day after the pretest), they strictly follthe field

waste management (HWM) on people surrounding healdmd ethical intervention manuals; and supervisiard a

facilities (Tanabe & Kunisue 2007, Mochungong et24110,
Patwary et al. 2011b, Patwary et al. 2011b, Gup#d. £2009,
Mbongwe et al. 2008, Gupta & Boojh 2006, Ruoyaralet
2010), the complaints of those inhabitants are wetl

checking filled questionnaire were made to ensureirt
completeness and consistency. All data collectoerew
diploma level health professionals and the supersisave a
bachelor degree working at Haramaya University.
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Ethical clearance was obtained from IRB of the &gl of
Health and Medical Sciences, Haramaya University. the
purpose of facilitating field work, we have asked aecured
permission from the regional, zonal, district anakcal
administrations. Through a written consent, pgrtiots were
requested for their willingness to participate kiststudy.
They were also informed that they have a right ithdvaw
at any time during the data collection and at thees time
assured that their responses will be kept confideand be
used only for this study purpose.

The dependent variable for this study was percenad
about healthcare wastes. During data collectiorsk ri
perception was measured using a five-point Likerales
anchored by 1 (the lowest) to 5 (the highest pdiwepof
risk). These five categories include (1) no risk, low risk,
(3) medium risk, (4) high risk, and (5) very higbk: People
surveyed chose one of these categories accordintheto
question and their perception of the risk. Duringalgsis,
because values at the either side of the scale fewer
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observations (for no and very high risk), it waslassified
into three categories as (1) low risk, (2) mediusk and (3)
high risk. This classification was based on comigrthe two
end levels into the nearest category. Accordingbyand low
risk were combined and labeled as low risk, atstme time,
high and very high were also combined and namehigts
risk. Data from the questionnaires was stored amtdd in a
database for subsequent analysis. It was checked
consistency and completeness, and then statist@allyzed
using STATA version 12 software. First descriptstatistics
was carried out and both bivariate and multi-vddab
analyses were done. During bivariate analysisabéas with
p < 0.3 were retained for the final analysis byimatllogistic
regression model.

3. Results
3.1. Socio Demographic Characteristics of Respondents

Table 1. Socio-demographic characteristics of respondents kvie around health facilities in the eastern Biia, 2014

Variable Number %
Agegroup

15-24 110 25.1
25-34 154 35.2
35-44 94 215
45-54 41 9.4
55-64 21 4.8
65-74 15 34
75-84 3 0.7
Distance (in meters)

10-200 299 70.4
201-400 82 19.3
401-600 23 5.4
601-800 5 12
801-1000 16 3.8
Marital status

Single 100 22.9
Married 277 63.4
Divorced 24 5.5
Widowed 36 8.2
Religion

Muslim 319 73.8
Orthodox Christian 97 225
Protestant 13 3.0
Catholic 3 0.7
Educational status

llliterate 192 43.9
Write & read 27 6.2
Primary school (1-8) 87 19.9
Secondary school (9-12) 91 20.8
Diploma & above 40 9.2
Ocopation

House wife 144 33
Farmer 64 14.6
Government employee 64 14.6
Student 40 9.2
Merchant 103 23.6
Daily labourer 14 3.2
Others 8 1.8

fo
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Four hundred thirty eight (99%) have respondedhie t five-level Likert scale, from excellent to worseesed that
study. The mean age of respondents was 33.1 yeilns wmost of the respondents’ rate was concentratedeimtiddle
standard deviation of 12.8 years. The average rdista of the scale. Accordingly, more than 85% of thesaivere
respondents live from the health facility was 4n5Mith a given for good and very good for each of the items
minimum of 10m to a maximum of 1km. Majority, 331 questioned (Table 2). On the other hand, peoplesvedge

(75.6%) of the respondents have reported that theye
children. The number of children respondents hamed
from 1 to 10. Educational status records of the@aadents
showed, 192 (43.9%) are illiterate while 27 (6.28h read

on the types of wastes produced was assessed Lftigen of
people who knew the production of infectious wastehe
nearest health facility was 153 (35.1%) where a3(£23%)
responded for sharp wastes. At the same time, thee

and write (Table 1). asked a general question about what effect doesopep
disposal of healthcare waste could have. The retdtved

that 242 (55.4%), 219(50.1%) and 61(14%) have respo

Four hundred thirty one (98.4%) knew the compoufd dt Créatés nuisance, causes infection and watelutiool
the nearest health facility. Furthermore, 295(69.8%them respectively. But, the number of people respondedita
knew the waste disposal place of the facilitiestirRathe ~C2uses soil pollution was only 22 (5.0%).
hygiene/sanitation of the inside part of theselitaes with a

3.2. Knowledge about the Nearest Health Facility

Table 2. Attitude of people about the HWM of the nearestitHffie eastern Ethiopia, 2014

Attitude Questions Excellent Very good Good Bad Wor se
How do you see the hygiene of inside the compound?  33(7.7) 285(66.3) 100(23.3) 11(2.6) 1(0.2)
How do you see the hygiene of outside the compound? 27(6.2) 242(55.7) 138(31.8) 25(5.7) 2(0.5)
How do you see the HWM system 17(3.9) 245(56.5) 157(36.2) 14(3.2) 1(0.2)
How do you see the waste disposal method? 18(4.4) 183(44.4) 188(45.6) 21(5.1) 2(0.5)

People are living at different distance from thealtte
facilities. In general, 299 (70.4%) of the respamdewere
living within 200 meter from a health facility. R&gling the
effect of wastes, 30 (6.9%) and 14(3.2%) of th@poesents
knew some type of potential health hazards becaise
improper disposal of wastes from nearby healthlifacdon

developed chronic health problems such as asthma.
3.3. Risk Perception of People about Healthcare Wastes

The perception of people on the risks of healtheastes
was assessed and presented by a three-point kidadg from
low to high risk. Most of the respondents have high

their families and neighbors respectively. Out lo¢ tisted
complaints, the frequently mentioned risk was neestick
injury among adults and children who salvage obj¢bey
have found around the health facility’s open durgpsites.

perceived risk for all type of wastes. AccordingBi%,
93.6% and 73.1% of the respondents have ratedrlsigtior
sharps, infectious/pathological wastes and expidedgs
respectively (Table 3).

In addition, people reported having frequent hehdac
common cold and there were few who perceived ag the

Table 3. Respondent’s perception about the effects of fifereint types of wastes in the eastern Ethiopid420

Questions Low risk (%) Medium risk (%) High risk (%)
How do you see the health effects of refuse? (n3438 28.8 44.1 27.2
How do you see the health effects of sewage? (n=438 18.9 29.5 51.6
How do you see the health effects of healthcaremgémwastes? (n=437) 27.7 29.7 42.6
How do you see the health effects of sharps? (n=438 4.6 8.4 87.0
How do you see the health effects of infectioustes (n=436) 3.0 3.4 93.6
How do you see the health effects of expired drijgs231) 11.9 15.1 73.1

Asking whether they saw children in the area plgyiith , , ,

syringe with needle, 56 (13%) have responded yesth® 3.4. Factors I nfluencing Risk Perception of People about
other hand, 92 (21.1%) of the respondents saw valniimals Healthcare Wastes

such as dogs entering into the waste disposal pladbe

nearby health facility. Almost half (51.1%) of thespondents
saw or heard dogs picked unidentified anatomicateviom production of infectious and sharp wastes, knowdedgout
th.e disposal places inside the health facilitieslyQ7 (3_.9%) improper HWM causing nuisance, air, soil, waterytens,
witnessed they have encountered human scavendBng se e a statistical significance relationship witople’s risk
drugs an.d other used medical instruments to thewoding perception. Particularly, those people who havewtedge
community and 3(17.6%) reported the case to theeséa 6.t improper HWM causing water pollution haveirgiet

police station. higher risk than those who do not know about watglution.

In a bivariate analysis, variables such as edutalistatus,
living in urban areas and near to hospitals, kndgéeof the
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While running the multivariable ordinal logisticgmession,
some variables were found to be a predictor forpjesn
perceived risk. Those who knew the production cdrgh
wastes in the nearest HF have the odds of havingeped
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increasing perceived risk. On the other hand, ttdsoof
having high perceived risk increases 3 times morgéople
who lived in the urban than those living in thealuareas
(AOR = 3.02, 95% CI: 1.08 - 4.32, P = 0.006). A¢ tame

risk decrease by 41% than those who do not know thiame, people living around the hospital have thel auf
production of sharps. As the same time, knowled§e dncreased risk by 2.4 times more than those pelleg
improper HWM which produces nuisance (AOR = 0.766, near to health centers(AOR = 2.45, 95% CI: 0.1904,3P =
=0.034-0.991, P = 0.036) and causes infection (AQR096, 0.000) (Table 4).

Cl =-1.29 - -0.33, P = 0.001) remains an influaintactor for

Table 4. Factors influencing peoples perceived risk abouttheare wastes in the eastern Ethiopia, 2014

N AOR % 95% ClI P-value

Production of infectious waste 153 1.033 3.3 -0.42 0.515 0.888
Production of sharps 183 0.586 -41.5 0.045 0.603 0.011
HWM cause air pollution 197 0.996 -0.44 -0.45 0.442 0.053
HWM cause soil pollution 22 0.716 -28.4 -1.31 0.643 0.527
HWM cause water pollution 61 0.824 -17.4 -0.80 0.411 0.2

HWM cause Nuisance 242 0.756 -25.0 0.03 0.991 0.036
HWM cause infection 218 2.096 109.6 0.29 2.20 0.001
Health effects of wastes on family members 30 0.897 -72.0 -2.44 -0.11 0.032
Living near hospital 184 2.45 -47.3 0.19 3.04 0.000
Living in urban areas 292 3.02 126.0 1.08 4.32 0.006

4. Discussion

People’s perceived risk about healthcare wastesagseassed
with a three-point-Likert scale. They have reportedhigh
perceived risk for infectious and sharp wastes exypired
drugs but showed relatively low  risks
chemical/pharmaceutical and general wastes.

2007). In this study it was also revealed that (#28%) of
the total respondents are illiterate and 164 (37.4&6n less
than 500 birr per month. Worldwide, there are comeever
the health effects of different hazardous wasteadial options,
including open dumping, land filling and incinecati that

for disproportionately impose different health risks different
Lenn&®cial groups living in the same area (Martuzzalet 2010,

Sjoberg and colleagues defined risk perception las tMargai 2001). Studies found out that there is awske

subjective assessment of the probability of a figelctype of

distribution around waste sites, with low-incomeougs,

accident happening and how concerned we are wigh timinorities, uneducated and working-class persoadiang in

consequences (Sjoberg et al., 2004). Because pewple
getting information from different media about theal
effects of certain waste types (such as infectemc sharps)
and expired drugs, their risk perception rate veasé to be
high. They perceive risks not only because of thmim
personal experiences but it is also acquired fromers as it
is a social and cultural construct reflecting valugymbols,
history, and ideology (Weinstein 1989).

People who lived in urban areas and close to halspit
have greater perceived risk than those who liveratdealth
centers. Hospitals generate large amount of irfastivastes
than a health center (C.E. Da Silvia, 2005). Mangditals
practiced open dumping of wastes including burningir
waste in the open air within the hospital premigd¢bongwe
et al., 2008). Improper disposal and miss manageroén
large quantities of wastes
discomfort and anxiety for people living in the arét the
same time, if the health facility is not taking appriate
measure on time, this discomfort and anxiety migotwv to

in hospitals might @eat

the surroundings of such facilities (Faber & Krizg02). In
Europe and US, data also showed there is a rethijpn
between socio-economic statuses (SES), such aal stass,
education, unemployment, housing, family structungth
localization of solid waste and other polluting iliies
(Friends of the Earth 2004, Walker 2003).

More than one in four respondents each reportedtiies
knew healthcare wastes cause air pollution, nuesaared
infection, but less than one percent replied for aod water
pollution. Causes of wastes such as nuisance drdtion
are direct observed effects and the effect on theight be
exhibited while burning of wastes. Associating #ffects of
healthcare waste to soil and water pollutions foanyn
ordinary people might be difficult. The major effecof
indiscriminate discharge of wastes of any type are
environmental pollution. Major pollution risks aggr, soil
and water (But 2008). In addition to this, wastesise
unsightly condition and nuisance. Causing micraigaal

! : ) . infection is the other effect of healthcare wasi@wugh the
high perceived risks towards the event — the grgwin

risk is low among the general public, viral infects such as

quantities of hazardous waste production and misS\/AIDS and hepatitis B and C from improperly maed

management (Bulter & Mathew 1987, Weinstein 1989).
Though the statistical significant relationship vietn
educational status and perceived risk vanish idasemodel,
its role in risk perception was important in oth&udies
(Mgbere et al., 2013), Schwarzinger 2010, Poudetiikar

healthcare waste can cause a great risk of infe¢timough
injuries from contaminated sharps (largely hypoderm
needles) (Priss-Ustun et al., 2013). On the otlardh
sporadic infections such as cholera could affeopfeeliving
surrounding health facilities due to open dumpinf o
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healthcare wastes (Priiss-Ustun et al. 2013).

Some respondents have reported that they knew eaud h
at least one effect on their families and neightresulted
from healthcare wastes. Studies in Ethiopian foondthat
healthcare wastes are dumped in uninspected areated
favorable condition for illegal human scavengersdamamble
resalable items (Habtestion et al., 2009, Dereba.e2012,
Hylamicheal et al. 2011). There is however littéormation
on the effect of such types of business to the conityrand
particularly people living surrounding the healtcifities.
Infections might be spreading to the community tigto
items used by patients or in contact with theirodlcand
other body fluids (Patwary et al. 2011a). Childme the
most vulnerable part of the society exposed to dlborn
viruses while playing with discarded syringes arabdies
from illegal dumping places. Two children were HBWface
antigen positive at presentation, which suggestahrisk of
HBV spread in South Africa (de Waal 2005).

Half of the respondents either saw or heard anirmath as

healthcare wastes (Margai 2001). With no literaforend, it
was difficult to identify at what distance away ptoliving
from health facilities are at risk of effects fromealthcare
wastes. It was finally decided based on the rebkeatc
judgment not to make the distance too far so tkapfe may
not at all feel the risk and not too short so fietple who are
at risk are missed.

5. Conclusion and Recommendation

People involved in this study have high perceivied for
hazardous (infectious and sharp) wastes which niighdue
to indiscriminate discharges of these wastes bynmrby
health facilities. The health authorities shoulddfiways of
discriminating hazardous wastes from other wasted a
devise ways of discarding them so that they no mogate a
public health threat. This study attempted to hgjfil the
perceived risks of people of the surrounding comityun
about healthcare wastes. Accordingly, people hagh hi

dogs enter into the dumping sites where they pickegerceived risks for infectious wastes, used shaipats and

anatomical wastes (such as body parts, placenigsfrem
the open dumping places inside the health fadlitend
brought into the community. Healthcare wastes dnimg

expired drugs. There is however a need to ascettaimeal
effects of wastes with further researches on awifft study
design and methodological approach.

such type of wastes which needs special treatmedt a

disposal and overall should be managed separatety f
other waste types. If these types of wastes aralispbsed
appropriately, they might be taken out by animalshsas
dogs which might cause huge public outrage andyivation.
In many cultures and religions in Ethiopia humaupparts
should be given to the patient’s family so thatytheill
buried it in cemeteries. If not it will be thrownto placental
pits available in many health facilities. Howevehe
construction of such pits is not with the considtat of
engineers and has poor ventilation system. Theynade
water tight in order to protect water and soil ptidin, but
creates a huge ‘noxious’ smell when opening the Hpie'.
Because of this, many waste handlers prefer toodespo the
open pit together with other type of wastes.

In Ethiopia, the effects of healthcare wastes anhéalth
workers, waste collectors, patients and the pojauatearby
are unknown. The level of people’s knowledge aneirth
attitude toward these wastes and particularly ® waste
disposal and potential effects arising from it ist well
documented. In the current study, people who ifledti
healthcare wastes as a potential source of aiutpmil had a
high perceived risks. Though not statistically ffigance,
the number of respondents who identified healthezastes
as a cause for water and soil pollution was higha kurvey,
59% of the respondents in Nepal stated that theysider
healthcare waste as a major problem (Pokhrel
Viraraghavan 2005). Al-Yagout and colleagues cdroat a
survey on the public perception on the landfill aisdpublic
health aspect in Kuwait. The study revealed th&b 50 the
respondents were aware of the public health impadhe
landfills (Al-Yaqout et al. 2002).

One of the limitations that typically arise in tltudy was
the selection of the appropriate size of the rigkez within
which the population is most vulnerable to the affeof

[5]
&
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