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ABSTRACT. The problem of nursing shortage is one of the most important health care problems
in the world at whole and in Russia. It affects lowering the level of nursing care quality, the level
of interaction between different categories of staff and finally patient satisfaction. Being common
for all medical institutions, there are still specific features of these processes in certain regions,
including large cities. So the purpose of this study was to analyze the dynamics and trends of the
provision of nursing personnel in St. Petersburg. The official statistics data were used with the
calculation of extensive, intensive, ratio indicators, dynamic series (with their alignment by the least
squares method), calculation of indicators trends up to 2030. It was found that in 2009 the index of
provision of nursing personnel in St. Petersburg was 93.6 (per 10 thousand population), and in 2018 it
decreased to 81.9 (by 12.5%). There was also a decreasing of this indicator in medical organizations
of regional subordination (from 73.6 to 70.3), but the rate of this decreasing was significantly lower
(4.5%). In general, the decline in overall was steady, and according to development forecasts it
will continue, the dynamics in regional organizations was multidirectional and some growth of the
indicator may be seen in the future. The provision of nurses and midwives decreases in dynamics,
and the provision of nurses and X-ray technicians is increasing. The ratio of doctors to nursing
staff in the city as a whole decreased from 1.5 to 1.4 with a tendency to a subsequent decrease, for
regional organizations it increased from 1.16 to 1.4 and in the future it may increase to 2.2. Staffing
in general and in regional medical organizations differs slightly and the changes in dynamics are
not significant. In future we should expect a decrease of this indicator. Thus, the study showed a
pronounced shortage of nursing personnel in medical organizations of St. Petersburg (especially in
federal organizations), which requires the adoption of comprehensive measures aimed to stabilize
and improve this situation.
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PE3IOME. [Ipobaema kagpoBoro aepuuuta CpeaHero MEIUIMHCKOrO MepcoHana sBIaseTCs Ol-
HOM M3 HamboJee akTyaJbHbIX Po0JeM 3[paBOOXpaHeHUs B MUpe U B Poccuu, 4To oTpakaeTcs
Ha KayecTBE BCEX BUJOB CECTPUHCKOM MOMOIIH, yPOBHE B3aUMOACHCTBHS pa3HBIX KaTerOpuii mep-
COHaJla, YAOBJIETBOPEHHOCTH ManueHTOoB. [Ipn 00IIHOCTH 3THX MPOLECCOB MMEETCs crenuduka
B OT/ICNIPHBIX PETHOHAX, B T.4. B KPYHHBIX ropojax. llenp HacTOSIIEero uccienoBaHus — aHaln3
JTUHAMHUKH ¥ TEHJICHIIUN 00eCIeYeHHOCTH CPEAHUM MEIUIIMHCKUM repcoHanoM B CankT-IleTep-
Oypre. Jl;s aHanM3a UCIMOAB30BAIKCH TaHHBIE OPUIIHATBLHON CTATUCTUKHU C PACYETOM IKCTCHCHB-
HBIX, NHTCHCUBHBIX, MOKa3aTeJe COOTHONICHUS, TUHAMHUYECKOTO psifa (¢ UX BBIPABHHUBAHHUEM
METOJIOM HaUMEHBIINX KBaJIPAaTOB), pacyeToOM TPeHI0B rnokasatesneit 1o 2030 r. YcTaHOBIIEHO, YTO
B 2009 1. moKa3aTesb 00€CIeUeHHOCTH CPEAHIUM METUITMHCKUM TIEPCOHATIOM B TOPOJIE COCTABIISIT
93,6 (aa 10 teic. HaceneHus), a B 2018 . or cHm3uics go 81,9 (t.e. Ha 12,5%). CHUKEHHE NMENO
MECTO W 10 MEIUIMHCKUM OpPTaHHU3alusIM peruoHaibHOro nogunHeHus (¢ 73,6 go 70,3), onHako
TEMII 3TOr0 CHID)KEHHS OBl 3HauuTenbHO HUXeE (4,5%). B 1enom mo ropoay CHMXKEHHE HOCHJIIO
YCTOWYMBBIN HEYKJIOHHBIN XapaKkTep U, COTJIACHO MPOTHO3Y, OyAeT MPOoAOoIKaThCs. B pernonans-
HBIX OpPraHu3alusaXx JUHAMHKa Obla pa3HOHAIPaBJICHHOW, U B MEPCIEKTHBE BEPOSITEH HEKOTO-
pBIil poCT MoKa3aTensd. B nuHaMuke cHUKaeTcs 00ecTedeHHOCTh QepauepaMu U aKymepKkamMu,
YBEITUYNBAETCS — MEIUIIMHCKUMU CECTpaMu, peHTTeHnabopanTamu. [lokasaTenb COOTHOMEHUS
Bpadyel M CpelHeT0 MEAUIIMHCKOTO MepCcoHalia B I[eJIOM Mo ropoay cHusmics ¢ 1,5 go 1,4 ¢ TeH-
JNIEHIIUEN K MOClenyIomeMy yMeHblIeHuo. [1o peruoHalbHbIM OpraHu3alusaM OH YBEIUUHICS C
1,16 1o 1,4 u B mepcrneKTUBE BO3MOXKEH €0 POCT 110 2,2. YKOMILIEKTOBAHHOCTH KaJpaMU B IIEJIOM
Y 10 PETHOHAJIBHBIM OpraHU3alUAM OTINYAETCS HE3HAUUTEIbHO U MaJI0 MEHSAETCS B TUHAMHUKE,
cocTtaBias o ctaBkam Oonee 80% u o ¢pusmueckum aumam 6onee 60%. B mepcrnexktuse cnexyeT
0KHMJATh CHI)KCHUS YKOMIIJIEKTOBAaHHOCTH T10 3aHATHIM CTaBKaM. Takum o0pa3om, HCCiieloBaHue
MO0Ka3aJ10 BEIPAXKEHHBIN Je(UITUT KaAPOB CPEIHETO MEAUIIMHCKOTO IepcoHaa (0CoOeHHO denb -
HIEPOB U aKyLIEPOK) B MEAULIMHCKUX OpraHu3anusix ropoja (ocobeHHo ¢enepaibHOro NogYnuHe-
HUSI), YTO TpeOyeT NPUHATUS KOMILICKCHBIX MEP, HATPABJICHHBIX HA CTAOMIN3AIUIO U YTy YIlICHUE
CUTYaIUH.

KJIFOUEBBIE CJIOBA: kaapoBslii 1epuunT; CpeAHNH MEIUIMHCKUN IepcoHal.

INTRODUCTION

The most important condition for the deve-
lopment of the national healthcare system is its
provision of personnel. The state program of
healthcare development of the Russian Federa-
tion contains a separate sub-program “Staff re-
source management in healthcare” [9]. The most
numerous personnel component is the nursing
staff, without the proper number of which and
a high level of qualifications, it is impossible to
solve the problem of providing the population
with affordable and high-quality medical care
[16, 17]. It is difficult to overestimate the role
of nursing personnel in primary health care, es-
pecially when carrying out preventive and re-
habilitation measures, palliative and specialized
care, when the patient needs not only treatment,
but also care and psychological support [12]. At
the same time, with the development of medical

and organizational technologies, the functions
of all categories of nursing staff are expanding
and becoming more complex, who have long
ceased to be just a doctor’s assistant and a sim-
ple executor of his appointments, which, conse-
quently, increases the requirements for the level
of training and qualifications of these specia-
lists [19]. Solving these tasks is complicated by
the worldwide problem of shortage of nursing
personnel [18]. According to World Health Or-
ganization data, there is a shortage of 9 million
specialists in the world. In the Russian Federa-
tion there is a shortage of about 300 thousand
nurses [15]. The staffing level of paramedical
personnel by individuals averages 66.8% and
is almost one and a half times lower than the
staffing level by employed rates [13]. This situ-
ation is typical both for the country as a whole
and for its certain regions [1, 6, 7, 10, 11, 14].
The shortage of nursing staff and, accordingly,
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the low ratio of doctors and nursing personnel
cause an imbalance in the medical care system
and limit the possibilities for the development
of aftercare, patronage, and rehabilitation ser-
vices. There are a number of reasons contri-
buting to this situation [2, 4, 8]: low wages of
paramedical workers, equalizing approaches to
pay, low level of social security, inconsistency
of educational standards of higher nursing and
secondary medical education and the level of
their implementation with modern healthcare
needs, low prestige of the profession both in
society and in the professional medical setting.
Given the commonality of the listed problems
and trends in the world, Russia, and individual
regions, the development of specific ways to
solve them requires a thorough analysis of the
situation at various levels of management [3, 5].

AIM

The aim of this study is to analyze the dy-
namics and trends of the provision of nursing
personnel in St. Petersburg.

MATERIALS AND METHODS

To conduct the study, data from the Federal
State Statistics Service (https://rosstat.gov.ru/
folder/13721) and the Rosstat regional office of
St. Petersburg and Leningrad Region (https://
petrostat.gks.ru/folder/27954) were used. On
their basis, a number of extensive and intensive
indicators were calculated, time series with the
calculation of the corresponding indicators were
constructed, their alignment by the least squares
method was carried out, and indicators trends
were constructed up to 2030. To study long-
term dynamics, we chose a ten-year interval
(2009-2018) before the start of the pandemic,
when, for obvious reasons, there have been sig-
nificant changes in both the population and the
number of medical personnel. To analyze the
trends of the number and provision of certain
categories of health personnel (which is more
inert compared to general indicators of provi-
sion), a longer time lag (since 1970) was stu-
died. For a number of indicators, the available
databases had information only since 2014, so
the article provides an analysis of them. Statis-
tical calculations were made using application
package STATISTICA 6.0. As St. Petersburg
has medical organizations of both federal and

regional subordination, data were analyzed both
for the city as a whole (to get a general over-
view of the situation) and for regional organiza-
tions (staff management problems in which can
be solved at the level of a constituent entity of
the Russian Federation).

RESULTS AND DISCUSSION

If in 2009 the rate of provision of nursing
personnel in St. Petersburg was 93,6 (per 10
thousand population), then in 2018 it decreased
to 81,9 (i.e. by 12,5%). The analyzed indicator
is lower than the all-Russian indicator (86,2),
but significantly higher than the similar indi-
cator for Moscow (69,1). The decrease took
place both in all medical organizations (inclu-
ding federal ones) and in medical organizations
of regional subordination (from 73,6 to 70,3),
however, the rate of this decrease in the latter
was significantly lower (4,5%), which may be
due to the greater interest of staff in working
in regional medical organizations, where there
are additional (at the expense of the regional
budget) payments to medical workers. It is also
important to note that while in the city as a
whole the decline was sustained a steady, and,
according to the forecast made, it will continue
(Fig. 1), then in regional organizations the dy-
namics were multidirectional. Thus, the indica-
tor decreased from 2009 to 2013; in 2014 there
was a sharp jump (by 13,2% compared to the
previous year); the indicator maintains in 2015,
and then its decline is noted again, the rate of
which was maximum (4,4%) in 2018. Taking
into account the ambiguity of the dynamics, we
aligned the dynamic series. At the same time,
it was established that the long-term trend is
a gradual increase in the indicator of nursing
personnel (Fig. 2). By 2030, the level of pro-
vision may increase to 76,3 (per 10 thousand
population).

A study of the long-term dynamics of the
provision of the city population with various
categories of nursing staff showed that the pro-
vision of paramedics increased at a relatively
low rate from 1970 (22,3 per 10 thousand popu-
lation) to 1990 (27,8 per 10 thousand popula-
tion), and then began to decline rapidly, and in
2018, compared to 1970, the indicator decreased
by 2,4 times, amounting to 9,2. The availability
of midwives is constantly decreasing: from 21,9
(in 1970) to 7,0 (in 2018) — a 3-fold decrease.
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Fig. 1. Dynamics of availability of nursing staff in medical organizations of St. Petersburg (standard and equalized figures) and

the trend up to 2030 (per 10 thousand population)

Puc. 1. lunamuka 00ecreueHHOCTH CpPEeIHUM MEAMLIMHCKUM MEPCOHAIOM MEIMUMHCKUX opraHmsauuii Cankr-IlerepOypra

(oObIyHbIEe U BBIpaBHEHHBIE MToKa3areian) U TpeH 10 2030 . (Ha 10 Thic. HaceneHus)

80

78 [\

D R

68

66

64
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Fig. 2. Dynamics of provision of regional medical organizations with nursing staff (fixed and equal indicators) and forecast till

2030 (per 10 thousand population)

Puc. 2. I[I/IHaMI/IKa 00eCIeYeHHOCTH PEruoHaJIbHBIX MEAUIUHCKUX OpFaHI/I3aHI/Iﬁ CPpCAHUM MEAUIHUHCKUM IIEPCOHAIOM (O6I>I'-{-

HbI€ U BBIPAaBHEHHbIE TI0Ka3aTesn) U nporuo3 10 2030 r. (wa 10 ThIc. HaceneHus)
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Fig. 3. Dynamics and forecast of the ratio of doctors and nursing staff in St. Petersburg in general

Puc. 3. I[I/IHaMI/IKa U NpOrHo3 IoKas3aTejss COOTHOIICHUS Bpaqeﬁ U CpeAHEro MEIUIMHCKOro I€pCoHalla B LEJIOM IIO

Cankr-IlerepOypry

At the same time, the number of nurses is grow-
ing: during the analyzed period it increased 1,6
times (45,3 and 72,5, respectively). The pro-
vision of laboratory assistants increased from
1970 (3,5) to 2005 (7,5); subsequently, the in-
dicator began to decline, amounting to 6,0 in
2018, remaining, however, above the 1970 level
of 1,7 times. The number of X-ray technicians
is constantly increasing: in general, during the
analyzed period by 2,6 times (1,0-2,6).

The ratio of doctors to nursing staff is chan-
ging over time, remaining, however, signifi-
cantly lower than the WHO recommended indi-
cator and the indicator planned by government
projects. In the city as a whole, starting from
2009, the ratio has tended to decrease (the ex-
ceptions were 2014 and 2016), the rate of which
was maximum in 2017 and 2018 (5,1 and 5,4%
respectively). Over the analyzed period, the
fluctuations in the indicator average from 1,42
to 1,56. The leveling of the indicator (Fig. 3)
shows that in the long term there is no dynamics
of the ratio between doctors and nursing per-
sonnel, and in the future it may even decrease
slightly.

In regional medical organizations in 2009,
the ratio was 1,16; subsequently, its growth was

noted (to a maximum value of 1,61 in 2015,
when the growth rate was 9,1%), but in 2016—
2018 the dynamics again become negative (the
ratio in 2018 was 1,4), while the rate of decline
in the indicator increases annually (6,0% in
2018). At the same time, the long-term trend is
an increase in the indicator, which by 2030 can
be 2,2 (Fig. 4).

An important role in analyzing staffing is to
study the staffing level both by rates and indi-
viduals. In the city as a whole, the percentage
of staffing by employed rates is decreasing over
time: from 85,8% in 2014 to 82,0% in 2018
(4,4%). At the same time, the staffing ratio
by individuals generally has an upward trend
(60,9—61,4%), which will continue (Fig. 5).

In regional medical organizations, there is a
dynamic reduction in the number of employed
positions nursing positions (in 2018, the indica-
tor of visibility was 88,9%); the rate of decline
in the indicator was maximum (3,9%) in 2017.
The number of individuals decreased over this
period by 6,9%, and the dynamics show an in-
crease in the rate of decline in the number of
individuals. The staffing rate of nursing staff by
employed rates in regional medical organiza-
tions exceeds 80% and has a clear downward
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Fig. 4. Dynamics of the ratio of doctors and nurses in regional medical organizations (fixed and equalized indicators) and its
developmental forecast until 2030

Puc. 4. JluHaMuKa MOKa3aTeNs COOTHOLICHUS BPaveii M CPeAHEro MEAMIMHCKOTO IEePCOHala B PErHOHAIBHBIX MEIUIIMHCKUX
opranuzanusax (0OOBIYHBIC W BEIPAaBHEHHBIE MTOKA3aTeIH) U ero mporHo3 10 2030 1.
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Fig. 5. Dynamics and prognosis of staffing of St. Petersburg medical organizations by natural persons, in percent

Puc. 5. JluHaMuKa ¥ IIPOTHO3 YKOMIUIEKTOBAHHOCTH (DPU3MYECKUMH JIMLIAMH CPEIHEr0 MEANLIMHCKOrO MePCoHala MEANIIMHCKUX
opranuzauuii Cankr-IleTepOypra, B mpomeHTax
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trend (85,8-81,6%; the indicator of visibility
in 2018 was 95.1% compared to 2014), and ac-
cording to the forecast (Fig. 6), this trend will
continue; the staffing rate by individuals is
slightly higher than 60% (60,3% in 2018) and
practically does not change in dynamics with a
downward trend in the long term (Fig. 7).

The structure of paramedical personnel is
dominated by nurses (accounting for 77,0%).
They are followed by: midwives (7,3%), para-
medics (7,0%), laboratory assistants (4,6%),
pharmacists (0,5%). 7,9% accounts for other
categories of paramedical workers. An analy-
sis of the staffing levels of these categories of
employees in 2018 in regional organizations
showed that by employed rates the indicator
ranges from 74,3% (pharmacists) to 87,8%
(paramedics), and by individuals — from 45,3%
(laboratory assistants) up to 71,9% (parame-
dics). Thus, it can be stated, firstly, that among
all categories of paramedical workers there is a
shortage of personnel, and relative “well-being”
with staffing is achieved through part-time job,
and, secondly, that the tensest situation is with
laboratory assistants and pharmacists and other
personnel.

A study of the level of provision of the city
by various categories of paramedical workers
showed the following (Table 1). The highest
availability (64 per 10 thousand population)
1s noted in the staff of nurses, and in St. Pe-
tersburg it is higher than the Russian average
(59,7), and significantly (p <0,05) higher than
in Moscow. Also in St. Petersburg, the number
of nurses with higher education is almost twice
as high as in Russia, and 2,5 times than in Mos-
cow. Among the various categories of nurses,
the maximum provision is of pediatric nurses
(74,0), which also significantly exceeds that
in the Russian Federation and Moscow. Next
comes the indicator of the provision of ward
(procedural) nurses (18,8), which is higher
than the comparable indicators. The number of
nurse anesthetists and operating room nurses
(3,61 and 3,14, respectively) is higher than the
national average and in Moscow. At the same
time, the provision of district nurses (2,0) and
general practice nurses/family nurse practition-
ers (0,75) is very low (and lower than in the
Russian Federation and Moscow). The num-
ber of physical therapy nurses is 2,15, which
is comparable to the all-Russian indicator and
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Fig. 6. Dynamics and Prognoses of Staffing Ratio by Employed Rates in Regional Medical Organizations, in percent

Puc. 6. I[I/IHaMI/IKa 1 NIPOrHO3 MOKa3aTeJid YKOMIUIEKTOBAHHOCTHU HITATOB 110 3aHATHIM CTaBKaM B PErMOHAJIBHBIX MEIUIUHCKUX

OpraHu3anuax, B MPOLEHTAX
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Fig. 7. Dynamics and prognoses of staffing ratio of regional medical organizations by natural persons, in percent

Puc. 7. I[I/IHaMI/IKa " IPOTrHO3 NOKa3aTeJisl YKOMINJIEKTOBAHHOCTHU PETHOHAJIbHBIX MEAUIMHCKHUX OpI‘aHI/ISaHI/Iﬁ q)HSH‘{CCKI/IMI/I
JMOaMu, B IpOHCeHTax

Table 1
Availability of various categories of nursing staff in 2018 per 10 000 population
Tabnuya 1

ITokazarenb 00eCTIeYeHHOCTH Pa3InNIHBIMU KaTeTOPUSMHU KaAPOB CPEIHETO MEAUIIMHCKOTO repcoHana B 2018 .
Ha 10 ThIC. HaceNneHUs

Nursing staff categories / St. Petersburg / Russia / Moscow /
Kareropus CMII Cankr-Iletepoypr Poccus MockBa
Nursing managers / OpraHu3aTopbl CECTPUHCKOTO Jiesia 1,4 0,91 1,18
Midwives / Akymiepku 4.4 8,5 4,1
Paramedics / ®enpamepst 4,97 7,68 6,08
Laboratory Technicians / JlaGopaHTbI 0,58 1,0 0,33
Nurses, incl. / MeanuHCKHE CECTPBI, B T.4. 64,0 59,7 50,8
With higher education / meromue Boiciiee o6pasoBanue 0,67 0,36 0,25
General practice / O01eit npakTUKH 0,75 0,94 0,93
Ward / [Tanarubie 18,8 17,4 16,3
District / YyacTkoBble 2,0 3,38 2,06
Pediatrics / ITo neguatpun 448 46,8 50,6
Anesthesiology / [To anecre3uonoruu 3,61 3,07 2,77
Operating / OnepannoHHbie 3,14 2,24 2,7
By Rehabilitation / ITo peabunuramn 0,02 0,01 0
Massage / [To maccaxy 1,87 1,29 1,01
Physical therapy / ITo ¢usnorepanuun 2,15 2,05 1,06
Nursing management specialists / 0,26 0,17 0,16
CreuanucTsl 1o YIPaBICHHIO CECTPUHCKOM JESITEIbHOCTBIO
Physical Therapy Instructors / Mactpyxropst JIOK 0,61 0,32 0,33
X-ray technicians / PentrennadopaHTsl 2,55 2,19 2,30
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twice as high as the indicator in Moscow; the
number of nurse massage therapists — 1,87
(slight excess). The minimum provision (0,02)
is noted among rehabilitation nurses. In second
place in terms of availability is such category
of nursing personnel as paramedics (4,97), and
in third place are midwives (4,4). In both cases,
this indicator is lower than the all-Russian one,
and in the first case, it is lower than the indica-
tor for Moscow. The provision of X-ray tech-
nicians is 2,55 (approximately at the level of
comparable indicators); nursing administrators
and specialists in nursing management — 1,4
and 0,26, respectively (above the all-Russian
and Moscow indicators). The number of physi-
cal therapy instructors is relatively low (0,61),
although the indicator is almost twice as high as
in Russia as a whole and in Moscow. Therefore,
it can be stated that the most pressing problem
for the city’s healthcare is the provision of per-
sonnel in the primary care network — district
nurses (general practice nurses), as well as pa-
ramedics.

CONCLUSION

Thus, the analysis showed that the problem
of providing medical organizations in St. Pe-
tersburg with nursing personnel not only re-
mains relevant, but will also persist for at least
another 10 years. The existing indicator of
provision and staffing is strongly related to the
presence of part-time job, because these indi-
cators by individuals are significantly lower
than those by employed rates. The dynamics
in the human resources of paramedics and
midwives are especially unfavorable. Due to
insufficient provision, the ratio of doctors to
nursing personnel remains low, which makes
it difficult for both to perform functional du-
ties. All this requires the adoption of a system
of measures aimed at increasing the number of
paramedical staff in the city, including a sig-
nificant increase in wages (excluding part-time
jobs), active promotion and increasing the
prestige of the profession, the availability of
social benefits, strengthening interaction bet-
ween employers and educational institutions,
the introduction of targeted admissions with
possible payment for training at the expense
of employers in the most in-demand special-
ties, provision of opportunities for career and
professional growth, etc.
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JOIMOJIHUTEJIBHAA UHOOPMALUSA

Bkian aBropoB. Bce aBTOphl BHECHH Cy-
IIECTBEHHBIN BKJIAJ B pa3pabOTKy KOHIEIMIIHUH,
MPOBEACHUE UCCIENOBaHUS U MOJATOTOBKY CTa-
ThH, TIPOWIN U OAOOpWIH (GUHAIBHYIO BEPCHUIO
nepes myOnukanuei.

Konguaukr mHTepecoB. ABTOpPHI AEKIapu-
PYIOT OTCYTCTBHE SIBHBIX M IOTEHUMAJIbHBIX
KOH()JIMKTOB MHTEPECOB, CBA3aHHBIX C IyOJIH-
Kaluel HacTOsILEN CTaThU.

HUctounuk ¢puHaHcupoBaHusi. ABTOPHI 3a-
SIBJISIIOT 00 OTCYTCTBHHM BHEIIHETO (PMHAHCHUPO-
BaHMs IPU IPOBEICHUH HCCIIEIOBAHUA.
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