OPUMHATTBHBIE MCCIEJOBAHIA T3 N4, 2022 Digital Diagnostics 3
6

DOI: https://doi.org/10.17816/DD111194 .

MuHMManbHbIA CTAHAAPT OCHALLEHUA iy
NONMKIMHUK ropoga MocKBbl yNbTpa3ByKOBbIMM
AUarHoCTUMECKUMMU npubopamm

H.H. Betwesa', W.B. Conparos’, 3.A. Nautyx’, C.I'. Kupees', A.W. T'ypesny?, A.H. MyxopTosa'
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2 [leTckasn ropofickas KNMHMueckas 6onbHuLa umenn H.0. Ounatosa, Mocksa, Poccuiickas ®epnepaums

AHHOTALUMA

O6ocHoeaHue. PasHoobpa3sve nofBKL0B YNbTPa3BYKOBOrO 000pYA0BaHMSA U OTCYTCTBME 0OLLENPUHATBIX KNaccuuKaLmi
NpUBOAMT K He3(hdEKTMBHOMY OCHALLEHMIO MeMLMHCKUX OpraHu3aumi, owmboyHo NoA0BpaHHOMY C TOUKW 3peHus BMAA
npubopa, HabopoB M XapaKTepPUCTUK LaTYMKOB, a TaKKe YPOBHIO KauyecTBa UcciefoBaHuUA. CMCTEMHBIN NOAX0A K OCHALLEHUIO
OJHOTUMHBIX MEAULIMHCKUX OPraHM3auui YNbTpa3ByKoBLIM 000pyLoBaHWEM NO3BOAMT 06ecneunTb JOCTYMHOCTb U MOBLICUTL
KayecTBO NepBMYHOI MeAULMHCKON NOMOLLYM B aMOYNaTOpPHO-NOMMKITMHUYECKMX LIEHTpaX.

Lleny — pa3pabotatb anropuT™ pacyéTa U peKoMeH[aLMK COCTaBNeHUs MUHUMANBHOMO CTaHAApTa OCHaLUeHus amby-
NaTOPHBIX MeAMLMHCKUX OpraHu3aLmin rocy4apCTBEHHOM CMCTEMbI 3paBO0XPAHEHUS AS PerMoHa Ha npumepe r. MocKBebl.

Mamepuanel u Memodei. B npouecce vccnefo0BaHUa MCMONb30BayU NPOrpaMMHbIe CPEACTBA CTAaTUCTUHECKONO U CPaBHH-
TENbHOr0 aHanu3a, CorNnacHo AaHHbIM CUCTEMbI YNpaBneHWs MaTepuanbHbiM obecneyeHneM EnuHoON MeauUMHCKON MHdop-
MaLMOHHO-aHanuTUYecKoi cucteMbl (YMO EMWUAC), dopmbl deaepanbHoro ctatucTdeckoro HabmioaeHus N2 30, a Takke
TEXHWUYECKUE AaHHble U 0630pbl COBPEMEHHBIX YIbTPa3BYKOBLIX AWArHOCTUYECKMX MPUOOPOB.

Pesynemamel. Pa3paboTaHHbIA MUHUManbHBIA CTAaHAAPT OCHALLEHUS YYMTbIBAeT Takue (aKTopbl, KaK noTpebHocTb
B OKa3aHWM MeAMLMHCKONA MOMOLLM OTAENbHO [ETCKOMY/B3POC/OMY HaceneHuto; COOTBETCTBUE COBPEMEHHBIM [MarHoCTM-
YECKWUM TexHONorusAM; obecneyeHne TeppuTOpUanbHOA JOCTYMHOCTM AMArHOCTUKY NpY ycnoBumn 3G heKTUBHOW 3KCMTyaTaLum
paboTbl 06opynoBaHu.

3arnoyenue. CtaHfapTU3aLmMs OCHALLEHUS aMOYNaTOPHLIX MeAMLMHCKUX OpraHv3auui yibTpasByKOBbIMU AUArHOCTU-
YeckuMm mpubopamu cnocobCTByeT MOBLILLEHWI0 KayecTBa NpOBefeHNs AWArHOCTUKM, YAyuLleHUo AOCTYMHOCTU OKasaHus
HeobXxoAWMBIX UCCeA0BaHUA NPUKPENIEHHOMY HaCeneHm o, CHXEHWIO CPOKa OXMAAHUS UCCNEe0BaHUN; COKpaLLEHUIO ae-
¢uunTa HeobxoaMMOro 060pyA0BaHMS; pPacLUMPEHNIO CMIEKTPA MeANLIMHCKUX YCNYT, OKa3biBAEMbIX HAaCeeHMI0 FOP0Aa; MUHM-
MWU3auMu SyBnMpYIOLLMX UCCNe0BaHMIA Ha NOCIeLyIOLLMX 3Tanax 0Ka3aH!s MeULMHCKON NOMOLLM.
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Minimum standard for equipping Moscow clinics
with ultrasound diagnostic devices

Natalia N. Vetsheva', llya V. Soldatov', Zoya A. Lantukh', Sergey G. Kireev',
Anzhelika I. Gurevich?, Anna N. Mukhortova'

! Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation
2 Filatov N.F. Children’s City Hospital, Moscow, Russian Federation

ABSTRACT

BACKGROUND: A variety of ultrasound equipment and a lack of generally accepted classifications lead to inefficient
equipment of medical organizations, incorrectly selected types of device, sets and probes’ characteristics, as well as a level
of study quality. A systematic approach to equipping similar medical organizations with ultrasound devices will ensure the
availability and improve the quality of primary medical care in outpatient centers.

AIM: To develop a calculation algorithm and recommendations for the minimum standard for equipping regional outpatient
medical facilities of the state healthcare system based on the Moscow example.

MATERIALS AND METHODS: In conducting the study, we used software for statistical and comparative analysis based on
the data of the Material Support Management System of the Unified Medical Information and Analytical System (MSMS UMIAS),
Form No.30 of Federal Statistical Observation, as well as a number of assigned population to the outpatient center (hereinafter
referred to as the OC), technical data, and reviews of modern ultrasound diagnostic devices.

RESULTS: The developed minimum standard for equipment considers the following factors: 1) need to provide medical care
to children and adult populations separately; 2) compliance with modern diagnostic technologies; 3) ensuring the territorial
availability of diagnostics under the condition of efficient equipment operation.

CONCLUSIONS: Standardization of equipment of outpatient medical facilities with ultrasound diagnostic devices contributes
to improving the quality of diagnostics and the availability of providing required examinations to the assigned population,
reducing the waiting time for examinations, reducing the shortage of necessary equipment, expanding the range of medical
services provided to the city population, and minimizing duplicate studies at subsequent stages of medical care.

Keywords: equipment and supplies; ultrasonography; ambulatory care facility; medical equipment.
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INTRODUCTION

In the early 2020s, state outpatient care facilities were
equipped by the Order of the Ministry of Health and Social
Development of the Russian Federation No. 753 dated
December 1, 2005," which divides all healthcare facilities
by types of subordination and recommends equipping
them according to the schedules provided. However, these
standards do not fully reflect the current equipment need of
healthcare facilities both in terms of the equipment quantity
and availability of state-of-art diagnostic technologies.
Therefore, determining diagnostic tasks to be solved using
specific types of equipment and comparing them with
actual market supply are important. To estimate the need
for equipment, it is necessary to forecast the equipment
utilization for the next 10 years. By the Order of the
Department of Health of Moscow No. 751 dated July 31,
2020, for the effective utilization of ultrasound diagnostic
devices (UDDs) in a healthcare facility,? the annual number
of planned examinations should be approximately 9000 per
device provided that a device is operated 12 h a day, 5 days
a week.

Currently, healthcare facilities may be equipped as
follows [1]:

« Procuring new equipment

+ Procuring used equipment

» Procuring modernized equipment

+ Long-term equipment leasing

After the procurement of new equipment is approved, a
term of reference (TOR) shall be prepared as follows:

1. At the planning stage, technical specifications and
equipment configuration shall be clinically reasonable.

2. A qualitative (availability) or quantitative characteristic
shall be provided for the parameters required, e.g., the
minimum and maximum frequency ranges of probes.

3. When preparing the TOR, suppliers must be contacted to
obtain equipment characteristics, clarify technical issues,
evaluate the relevance of the TOR for the actual medical
equipment market, and make competitive purchases with
at least three manufacturers.

4. To prepare the TOR, healthcare facilities may use the
list of Russian state standards (GOSTs) for compliance
with requirements for state procurement and various
healthcare standards.

If the TOR is not consistent with the above-mentioned
principles, equipment problems may arise, for example, it
is impossible to use adult ultrasound probes in pediatric
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healthcare facilities, and vice versa. The inadequate
configuration of probes and programs can also result in the
replacement of the entire system because of limitations in
expanding the range of healthcare services of the ultrasound
diagnostic department [2].

To prevent such errors in large-scale purchases,
methodological materials shall be developed, comparing
equipment needs by types of facilities and healthcare services
provided to set a minimum equipment standard [3].

To introduce a unified systematic approach to resource
distribution, a minimum standard for equipping outpatient
centers of the Department of Health of Moscow with UDDs
has been developed, indicating the quantity and quality of
equipment [4].

MATERIALS AND METHODS

Based on the current equipment stock available,
equipment utilization and distribution were assessed for
outpatient centers of the Department of Health of Moscow,
separately in adult and pediatric centers and in branches
and head offices. The minimum equipment standard was
developed considering the size of the attended population,
concentration of clinical specialists in the head office, and
number of examinations conducted during the reporting
period.

We used the data of the Procurement Management System
of the Unified Medical Information and Analysis System
(UMIAS or EMIAS) of the Department of Health of Moscow
(Federal Statistical Monitoring Form No. 30 for the reporting
period) and publicly available technical specifications and
reviews of state-of-art UDDs.

Most often, TORs classify devices into multipurpose
(260250), hand-held (324320), and special cardiovascular
(192070) devices, which are indicated in the Nomenclature
of Medical Devices,® to cover a wide range of necessary
examinations for the attended adult and pediatric population.

RESULTS

Status of UDD stock in outpatient care facilities
of the Department of Health of Moscow

According to the Federal Statistical Monitoring Form
No. 30 for 2019, 86 outpatient centers (including city
outpatient clinics, pediatric city outpatient clinics, diagnostic
centers, clinical diagnostic centers, and consultative and
diagnostic outpatient clinics) are equipped with more than

Order of the Ministry of Health and Social Development of the Russian Federation dated December 1, 2005, No. 753 “On Equipping Municipal Outpatient

and Inpatient Care Facilities with Diagnostic Equipment”. Available at: https://docs.cntd.ru/document/901962043. Accessed on September 26, 2022.

Order of the Department of Health of Moscow No. 751 dated July 31, 2020, “On Approval of Target Indicators for Medical Equipment in Healthcare

Organizations of the Moscow State Primary Healthcare System”. Available at: https://tele-med.ai/media/documents/%D0%B2%D1%85._3884.1-6_

mw9losC.pdf. Accessed on September 26, 2022.

Order of the Ministry of Health of the Russian Federation No. 4n dated June 6, 2012, “On Approval of the Nomenclature of Medical Devices". Available

at: https://docs.cntd.ru/document/902353334. Accessed on September 26, 2022.
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1,300 UDDs, which are designed to examine the attended
population (>10 million) using the territorial program of state
guarantees (Table 1).

To classify UDDs by types of care, three types of devices
were considered: multipurpose, special cardiovascular, and
hand-held devices (Table 2).

In accordance with the Letter of the Primary Healthcare
Office of the Department of Health of Moscow No. 41-
18-54078/18, for Ultrasound Diagnostics Departments
with two-shift working mode, the target efficacy indicator
is 40 examinations per day‘. The average number of
examinations per day is 19, and the average number of shifts
is 1.6. Changes in available UDD utilization are presented in
Table 3.

Considering the head office and all branches, the
attended population included 92,000-300,000 and
28,000-73,000 people per adult and pediatric outpatient
centers, respectively. According to the Federal Statistical
Surveillance Form No. 30 for 2019, more than 4,800,000
and 2,000,000 ultrasound examinations were performed in
adult and pediatric outpatient centers, respectively (including
more than 2,300,000 and 214,000 cardiovascular ultrasound
examinations). There are approximately 663 and 286 wage
rates for diagnostic ultrasound technicians in adult and
pediatric outpatient centers, respectively (including 604 and
204 HCPs).

Vol 3 (4) 2022
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DISCUSSION
Minimum equipment standard

According to Reporting Form No. 30 for 2019, adult and
pediatric outpatient centers are equipped with more than
1300 UDDs with an attended population of more than 10
million and with more than 7 million examinations performed;
therefore, the average annual number of examinations is
6000 per 1 UDD.

For multipurpose UDD utilization for the attended adult
population, the above parameter was calculated using the
ratio of the attended population to the number of UDDs,
multiplied by the ratio of the average attended outpatient
population to the total number of examinations, multiplied
by the ratio of the number of examinations per 1 UDD per
outpatient center to the number of examinations per 1 UDD
(excluding cardiovascular examinations). For the attended
pediatric population, the minimum equipment standard value
is based on the comparison of the number of examinations
conducted and the size of attended adult and pediatric
populations.

For special cardiovascular UDD utilization for the attended
adult population, the above parameter was calculated
using the ratio of the average number of cardiovascular
examinations per outpatient center to the average number
of examinations per one UDD per outpatient center. For

Table 1. Current status of ultrasound diagnostic equipment in outpatient centers*

Outpatient centers

Parameter
Adult Pediatric Total
Number of equipment (pcs) 964 428 1392
Average service life of UDD (years) 7 8 8
Number of UDDs with service life >10 years (%) 17 21 19
Number of UDDs with service life <3 years (%) 10 2 6
Note. * Based on Federal Statistical Monitoring Form No. 30 for 2019. UDD, ultrasound diagnostic device.
Table 2. Distribution of equipment stock by types of care*
Outpatient centers
Parameter —
Adult Pediatric Total
Number of multipurpose UDDs (pcs) 726 376 1102
Number of special cardiovascular UDDs (pcs) 192 9 201
Number of hand-held UDDs (pcs) Lé 43 89
Note. * Based on Federal Statistical Monitoring Form No. 30 for 2019. UDD, ultrasound diagnostic device.
Table 3. Changes in outpatient UDD utilization, 2017-2019*
Type of healthcare facility 2017 2018 2019
Outpatient centers 95 57 59

Note. * Based on the data of Procurement Management System of the Unified Medical Information and Analysis System (UMIAS, EMIAS), 2017-2019.

4 Letter of the Primary Healthcare Office of the Department of Health of Moscow No. 41-18-54078/18 dated October 22, 2018. Available at: https://
tele-med.ai/media/documents/tselevyye_pokazateli_zagruzki_tmt.pdf. Accessed on September 26, 2022.
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the attended pediatric population, the minimum equipment
standard value is based on the comparison of the number of
examinations conducted and the size of the attended adult
and pediatric populations.

To improve the efficiency of radiology and imaging
departments, the recommendation was to provide at least
one hand-held UDD per adult and pediatric outpatient
center, both in head and branches, for sedentary patients
and medical check-ups and follow-up examinations outside
healthcare facilities.

The minimum equipment standard for adult and pediatric
primary outpatient centers (Tables 4 and 5; both tables were
included in Order No. 1043 dated September 15, 2020°)
describes the equipment system at a certain time according
to the needs at the city level. An increase in the population
with the development of districts requires an increase in UDD
stocks. If reasonable, if the number of HCPs is sufficient for
full equipment utilization, exceeding the minimum equipment
standard is allowed.

To increase the efficiency, it is necessary not only to
supply UDDs but also to ensure their complete set. For each
device type, certain types of examinations are supposed to
be performed (Table 6).

Vol 3 (4) 2022
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To obtain conclusive results of the above-mentioned
examinations, in addition to the minimum model for calculating
the equipment need of adult and pediatric outpatient centers,
the minimum delivery package was developed for UDDs with
minimum frequency ranges (Table 7).

Comparison of equipment standards

1. Let's consider equipment for adult and pediatric
outpatient centers by the Order of the Ministry of Health and
Social Development of the Russian Federation No. 753 dated
December 1, 2005,° and the minimum equipment standard
proposed (Tables 8 and 9).

The need for UDDs in an adult outpatient center was
calculated as follows: an adult center was considered a
basis, having a head office and three branches located at
different addresses remote from each other, and each site
has a certain size of an attended population.

The number of UDDs was calculated based on the
size of the attended adult population (92,149). According
to the minimum equipment standard (Table 4), the head
office and branches (<50,000) should be provided with two
multipurpose UDDs and one special cardiovascular UDD,
and one multipurpose UDD and one special cardiovascular

Table 4. Minimum standard for equipping adult primary outpatient centers with UDDs

Outpatient center

Type of ultrasound device Head office, Branch office,
per 1000 population per 1000 population
<50 — 1pc
50-100 — 2 pcs <50 — 1 pc
Multipurpose UDD 100-150 — 3 pcs 50— pcs
>150 — 4 pcs (but no >4 pcs per office, P
including 1 expert UDD)
Hand-held UDD 1 pc (expert UDD) 1 pc
. . <100 — 1 pc
Special cardiovascular UDD 5100 — 2 pes 1pc

Table 5. Minimum standard for equipping pediatric primary outpatient centers with UDDs

Outpatient center

Type of ultrasound device

Branch office,
per 1000 population

Head office,
per 1000 population

Multipurpose pediatric UDD
Hand-held pediatric UDD

Special cardiovascular pediatric UDD

<30 — 1pc <15—1pc
>30 — 2 pcs >15 — 2 pcs

1pc 1pc
<50 — 1pc )
>50 — 2 pcs

5 Order of the Department of Health of Moscow No. 1043 dated September 15, 2020, “On Approval of the Model for Calculating the Need for Equipping
Healthcare Facilities of the Public Healthcare System of Moscow with Ultrasound Devices”. Available at: https://tele-med.ai/media/documents/Mpu-

Ka3_J13M_1043_ot_15.09.2020.pdf. Accessed on September 26, 2022.

¢ Order of the Ministry of Health and Social Development of the Russian Federation dated December 1, 2005, No. 753 “On Equipping Municipal Outpatient
and Inpatient Care Facilities with Diagnostic Equipment”. Available at: https://base.garant.ru/4182310/. Accessed on September 26, 2022.
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Table 6. Comparison of examination types by types of UDD

Digital Diagnostics

Examination type Hand-held Multipurpose Special*

Neurosonography (for pediatric outpatient centers) + + -
Ultrasonography of superficial organs and structures + + -
Transabdominal ultrasonography of the abdominal cavity, kidneys, . . )
retroperitoneal space, and pelvic organs

Ultrasonography of the pleural cavity + + +
Echocardiography + (screening level) + (screening level) + (expert level)
Transcranial vascular ultrasonography + (screening level) + (screening level) + (expert level)

Vascular ultrasonography of the neck and upper and lower

extremities + (screening level) + (screening level)

Intracavitary ultrasonography of pelvic organs - +

+ (expert level)

Note. * For cardiovascular ultrasonography.

Table 7. Approximate configuration of UDDs with a minimum range of probe frequencies

Outpatient center,
Type of device Technical specifications head and branch offices
Adult Pediatric
Linear probe, frequency range, MHz 3-10 5-12
_ ) Curvilinear probe, frequency range, MHz 3-5 3-7
Special cardiovascular UDD
Sector-phased array probe, frequency range, MHz 2-5 2-5
Sector-phased array probe, frequency range, MHz - 5-8
Linear probe, frequency range, MHz 5-12 8-14
Curvilinear probe, frequency range, MHz 3-5 3-7
Hand-held UDD
Sector-phased array probe, frequency range, MHz 2-4 2-4
Sector-phased array probe, frequency range, MHz - 5-8
Linear probe, frequency range, MHz 5-12 8-14
Curvilinear probe, frequency range, MHz 2-5 3-7
Multipurpose UDD Intracavitary microconvex probe, frequency range, MHz 4-9 -
Sector-phased array probe, frequency range, MHz - 5-8
Sector-phased array probe, frequency range, MHz 2-4 2-4
Note. 77777
Table 8. Estimated need for UDDs in an adult outpatient center
Adult outpatient center X
Parameters H . Branch office | Branch office | Branch office
ead office No. 1 No. 2 No. 3 Total
Number of attended population 26 451 20 190 26 583 18 925 92 149
Number of UDDs required according to the Order of the Ministry of Health and Social Development
of the Russian Federation No. 753 dated December 1, 2005
Medical UDD 2 2 2 8
Hand-held 1 1 1 4
Number of UDDs required by the minimum equipment standard
Multipurpose 2 1 1 5
Special 1 1 1 4
Hand-held 1 1 1 4

Note. UDD, ultrasound diagnostic device.
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Table 9. Estimated need for UDDs in an pediatric outpatient center

Vol 3 (4) 2022
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Pediatric outpatient center Y

Parameters Head office Branch office | Branch office | Branch office Total
No. 1 No. 2 No. 3
Number of attended population 20 640 14 639 10 160 13 889 59 328

Number of UDDs required according to the Order of the Ministry of Health and Social Development of the Russian Federation No. 753
dated December 1, 2005

1 1 1 4

Number of UDDs required by the minimum equipment standard

Medical UDD 1
Multipurpose 2
Special 2
Hand-held 1

1 1 1 5
0 0 0
1 1 1 A

Note. UDD, ultrasound diagnostic device.

UDD, respectively. Each office should have one hand-held
UDD, regardless of the size of the attended population, for
low-mobility patients and examinations outside a healthcare
facility.

Therefore, by the Order of the Ministry of Health and
Social Development of the Russian Federation No. 753
dated 01.12.2005, 12 UDDs of two proposed types are
needed to equip an adult outpatient center with one
head office and three branches. The current minimum
equipment standard recommends equipping such a center
with 13 UDDs, which are divided by types and evenly
distributed among branches.

The UDD need in a pediatric outpatient center was
calculated similarly to the adult outpatient center.

Based on the size of the attended pediatric population
(59,328), the number of devices was calculated. According
to the minimum equipment standard (Table 5), the head
office and branches (<15,000) should be provided with two

Table 10. Comparison of UDD availability in an adult outpatient center

multipurpose UDDs and two special cardiovascular UDDs,
and one multipurpose UDD, respectively. For each office,
one hand-held UDD is required, regardless of the size of the
attended population.

Therefore, by the Order of the Ministry of Health and
Social Development of the Russian Federation No. 753
dated December 1, 2005, for a pediatric outpatient center
with one head office and three branches, only four UDDs
of the same type are required. The current minimum
equipment standard recommends equipping such a center
with 11 UDDs, which are divided by types and evenly
distributed among branches.

2. Let's consider equipping an adult and a pediatric
outpatient center before and after implementing the minimum
equipment standard proposed (Tables 10 and 11).

Table 10 shows the equipment for an adult outpatient
center. In total, such a center is equipped with 22 stationary
UDDs and two hand-held UDDs per attended population

Adult outpatient center A

Parameters Head office Branch office | Branch office | Branch office Total
No. 1 No. 2 No. 3

Number of attended population 36 051 51162 45 589 33653 166 455

Number of UDDs available before equipping according to the minimum equipment standard
Ultrasound imaging system 8 6 4 4 22
Hand-held ultrasound imaging 1 0 0 1 9
system

Number of UDDs available after equipping according to the minimum equipment standard
Multipurpose 2 2 1 1 6
Special 2 1 1 1 5
Hand-held 1 1 1 1 4

Note. UDD, ultrasound diagnostic device.
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Table 11. Comparison of UDD availability in a pediatric outpatient center

Digital Diagnostics

Pediatric outpatient center B

Parameters Head office Branch office | Branch office | Branch office Total
No. 1 No. 2 No. 3
Number of attended population 14 357 17 931 18 346 13 663 64 297
Number of UDDs available before equipping according to the minimum equipment standard
Ultrasound imaging system 4 3 2 2 11
I;I;;gﬁeld ultrasound imaging 1 0 0 0 1
Number of UDDs available after equipping according to the minimum equipment standard
Multipurpose pediatric 2 2 2 1 7
Special pediatric 2 0 0 0 2
Hand-held pediatric 1 1 1 1 4

Note. UDD, ultrasound diagnostic device.

(166,000). The analysis of the equipment utilization
efficiency for 2019 shows that the average efficiency of the
current UDD stock is 64%, which corresponds to a low level
of efficiency. Therefore, the adult outpatient described in
the example has some extra UDDs or lacks HCP wage rates
to ensure the utilization of stationary UDDs 5 days a week
in two shifts, based on the target equipment utilization
rate’. According to the minimum standard of equipment,
this center requires equipping with six multipurpose, five
special, and four hand-held UDDs (total of 15 UDDs) and
only 11 stationary UDDs, which require a smaller number
of HCP wage rates for full and efficient utilization of the
equipment.

Table 11 shows the equipment of a pediatric outpatient
center. In total, such a center is equipped with 11 stationary
UDDs and one hand-held UDD per attended population
(64,000). The analysis of the equipment utilization efficiency
for 2019 shows that the average efficiency of the current UDD
stock is 91%, which corresponds to a high level of efficiency.
According to the minimum equipment standard, this center
requires seven multipurpose, two special and four hand-held
UDDs (total of 13 UDDs).

Therefore, it is necessary to reduce the number of UDDs,
re-equip centers, and distribute UDDs by types (Tables 10 and
11) to provide the attended adult and pediatric populations
with all the necessary types of ultrasound examinations and

increase the efficiency of the new equipment in accordance
with international standards®.

According to this paper, the outpatient ultrasound
equipment standard is included in the database that defines
the minimum requirements for equipping healthcare
facilities with radiology and imaging equipment’, approved
and implemented by the Department of Health of Moscow.

CONCLUSION

The proposed minimum equipment standard for adult
and pediatric outpatient centers contributes to improving
the quality of diagnostics. The standard allows even
distribution of equipment throughout the healthcare
facility for better and more affordable primary medical
care in the attended population in the corresponding
outpatient center.

The standard is simple to apply because it classifies
the equipment by types and describes the necessary
equipment. Thus, the equipment required by the head office
and branches of outpatient centers should be clarified in
accordance with this standard to increase the availability
of the necessary examinations to the attended population,
reduce the waiting time, ensure reasonable equipment
planning for a given period, reduce the shortage of necessary
equipment (forecasting the future number of examinations),

7 Explanatory Letter of the Primary Healthcare Office of the Department of Health of Moscow No. 41-18-54078/18 dated October 22, 2018. Available at:
https://tele-med.ai/media/documents/tselevyye_pokazateli_zagruzki_tmt.pdf. Accessed on September 26, 2022.

Practice Parameters and Technical Standards. American College of Radiology (ACR). Available at: https://www.acr.org/Clinical-Resources/Practice-
Parameters-and-Technical-Standards. Accessed on September 26, 2022.

Database no. 2022621124/19.05.22. S. P. Morozov, I. V. Soldatov, S. G. Kireyev, et al. Data determining the minimum requirements for equipping

healthcare facilities with radiology and imaging equipment. Available at: https://www 1.fips.ru/registers-doc-view/fips_servlet?DB=DB&DocNumbe

r=2022621124&TypeFile=html. Accessed on September 26, 2022.
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and expand the range of medical services provided to the
local population. A state-of-art set of devices is necessary
to obtain conclusive results of the examination of various
organs and systems and minimize duplicate examinations
at subsequent stages of the patient’s journey.

The analysis of the outpatient center with a total attended
population of 10 million people showed the adequacy of
the proposed approach to provide high-quality ultrasound
diagnostics. To estimate the economic effect, long-term
observations are required because of the gradual replacement
of equipment. However, the proposed solution does not
reduce the availability of this category of examinations.

An algorithm for calculating the minimum equipment
standard can be proposed for other regions of the Russian
Federation to standardize the re-equipment of outpatient care
facilities.
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