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Abstract

Background. Currently, the retirement age in the Republic of Kazakhstan is 58 for women (will be 63 in 2027) and 63 for
men. Globally, many doctors continue to work after reaching the retirement age that is also a matter of concern for
Kazakhstan.

Aim: The aim of this study is an analysis of the age structure of medical doctors (MDs) working in the government
healthcare sector of Kazakhstan & to propose a model for assessing the age-related imbalance of the physician workforce
and the risk of staff shortage in the medium and long term.

Materials and methods. We analyzed the national and the regional age structure of MDs for 2017 by dividing them into
three age groups: <30 years, 31-55 years, and >55 years. The data were obtained from the Ministry of Health.

Results. Overall, in 2017 there were 54,405 practicing MDs in the country. Of them, 677 MDs (1.2%) retired in 2017,
which constitutes 80% of the irrevocable outflow. According to estimates, the number of doctors who are supposed to retire
in the period from 2018 to 2025 is 5,500 people (10%). The largest proportion of MDs of retirement age practice in the
Kostanay region: 25% (426 out of 1,723), while the lowest proportion works in the South Kazakhstan region: 5% (364 out of
7,922). At the same time, there were 2,146 MDs aged 65 and older and 211 doctors over 75 years of age, the majority of
whom (28%) worked in Almaty city. Officially, by the end of 2017 the national shortage of MDs composed 3,011 people and
to consider the number of doctors who continue to work after retirement, this number is at least two times higher.

Conclusion. The proposed assessment model allows us to assess the situation at the level of individual regions and
specialties. The most favorable is the progressive type of workforce replenishment that exists in the South Kazakhstan,
Mangystau and Kyzylorda regions. Particular attention should be paid to regions with a regressive type of replenishment and
a high proportion of doctors continuing their practice at retirement age: in the Kostanay region — 25% and in the Atyrau
region - 19%.

Keywords: healthcare human resources, imbalances in the health workforce, aging physician workforce, risk
assessment.
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AKTyanbHOCTb. B HacTosiLiee BpeMsi NEHCMOHHBIA Bo3pacT B Pecnybnivke KasaxctaH coctaBnseT 58 net ans xeHwuH
(8 2027 rogy - 63 roga) u Ansg Myx4uH - 63 roga. Bo Bcem mMupe MHOrve Bpaun NpogomkatoT pabotarb Nocne AOCTUKEHUS
MEHCWUOHHOIO BO3PaCTa, YTO Takxke BbI3bIBaeT 03ab0YEHHOCTL 1 B 3apaBooxpaHeHuu KasaxcraHa.

Lenb. Llenbio pgaHHOro wuccnegoBaHWst SBASETCA aHanu3 BO3PACTHOW CTPYKTYpbl Bpadvenl, pabotawlmx B
rocy[apCTBEHHOM CEKTOpe 3ApaBoOXpaHeHns KasaxctaHa v npeanoxeHne MOAEnu Ans OLeHKn Bo3pacTHoro aucbanaqca
BpayebHbIX KafpOB M puUCKa BO3HMKHOBEHUS AedvumTa BpayebHOro nepcoHana B CPEOHECPOYHOA M AOMrOCPOYHON
nepcrekTuBe.

Matepuansi u mMetoabl. Mbl NpoaHanM3MpoBanu HaLUMOHAMNbHY W PErMOHaNbHYK0 BO3PACTHYK CTPYKTYpYy Bpayen B
2017 romy, pasgenvs ux Ha Tpu Bo3spacTtHble rpynnbl: <30 net, 31-55 net u> 55 net. Ctatuctuyeckue gaHHble Oblnu
nonyyeHbl 13 MUHUCTEPCTBA 30paBOOXPAHEHMSI.

Pe3ynbTatbl. B yenom, B 2017 rogy B ctpaHe 6bino 54 405 npakTukytolumx Bpaven. 3 Hux 677 Bpaveit (1,2%) Bbiwnu
Ha meHcuio B 2017 rogy, yto coctaenseT 80% oT Ge3Bo3BpaTHOro oTTOKa. COrMacHo OLEHKam, KONMYECTBO Bpayeit,
KOTOpble LOMKHbI BbIMTY Ha neHcuio B nepuog ¢ 2018 no 2025 rop, coctaenset 5500 yenosek (10%). Hanbonbwas gons
npogomxaioLLmx pabotatb Bpauel NEHCUOHHOrO Bo3pacTa npakTukoBano B KoctaHaiickoi obnactu: 25% (426 u3 1723), a
camas Huskas fons pabotana B KOxHo-KasaxctaHckon obnactu: 5% (364 u3 7 922). B 10 xe Bpems B cucTeMe
3npaBooxpaHeHns PK nocne Bbixoda Ha neHcuio npopormkanu pabotat 2146 Bpadent B Bo3pacTe craplue 65 net n 211
Bpauyeil ctaplue 75 net, 60MbLUMHCTBO M3 KoTopbix (28%) pabotamm B ropoge Anmatsl. OdnumansHo K koHuy 2017 roga
HaLUuoHarnbHbIN aeduunt BpadvebHbix kagpos coctasun 3 011 yenosek, HO y4nTbIBAs TO KONMYECTBO Bpayei, KOTopble
npoaomkatoT paboTaTh Nocne BbIXo4a Ha NEHCUI0, 3TOT NoKasaTeNb Kak MUHAMYM B iBa pasa BhlLLE.

BbiBogbl. [peanioxeHHas Mofenb OLEHKM MO3BOMNSET OLEHWTb CUTYaLUM0 Ha YPOBHE OTAENbHLIX PErMOHOB W
cneumansHocTei. Hanbonee 6naronpusTHbIM SIBMISIETCA MPOTPECCUBHBIA TUM BOCMPOM3BOACTBA, UMetowmincs B HOxHO-
KasaxcraHckoit, MaHrbictayckoit u KbisbinopauHcko obnactsix. Ocoboe BHUMaHWe HeobXxoauMMo yOennTb PerMoHam C
PErpeccMBHbLIM TUMOM BOCMPOW3BOACTBA M BbICOKOW [onel paboTaloLmx Bpayei NeHCMOHHOro Bo3pacTa: B KoctaHamckoi
obnactu — 25%, B ATbipayckon obnactv — 19%.

Knroyeebie cnosa: kalposeie pecypcbl 30pagooxpaHeHus, ducbanaHc KadpoeblX pecypcos 30pasooXpaHeHUus,
cmapetowjue 8payebHbie kadpbl, OUEHKa PUCKOS.

Tyninpgeme
KA3AKCTAH PECNYBNUKACDbIHAA 3EMHETKEPHIK XXACTAfbI
XK¥MbIC ICTEMTIH AOPIrEPJIEP: ASPIFEPJIK KAOPHNbIK
PECYPCTAPADbIH BOJIALLWAKTAfbI TANMUWbIbIFbIHbIH
KAYIATINIFIH BAFAJIAY MOAENI
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©3exTiniri: Kasipri yakbitta KasakcraH PecnybnukacbiHaa 3elHeTakbl xachl, aengep YLwiH 58 xac xaHe (2027 Xbinbl
- 63 %), coHgamn-aK epnep YLiH - 63 xac 6onbin Tabbinagsl. Bykin anemae kenTereH gapirepnep 3eMHETKEPNiK Xacka
KETKEHHEH KeMiH XYMbIC iCTeyai xanFacTelpyga, Oyn coHpgan-ak KasakcTaHHbIH [eHcaynblK cakray canacbliHga fa
anaHgaywbinbIK TyFbidyaa.

Makcatbl. byn 3epTTeyaiH, MakcaTbl KasakKCTaHHbIH MEMIIEKETTIK AeHCaynblK CakTay CeKTOpblHAA XYMbIC iCTEMTIH
[OpirepnepdiH, Xac KypbinbIMbH Tangay, COHbIMEH KaTap OpTa Mep3iMAi oHe y3ak Mepsimgi Gomkamga popirep
KbI3METKeprepiHiH, XeTicneywiniriHiH, TybiHaay KayiniH XaHe gapirepnik kagpnapgbliH xac Tene-TeHciagiriH baranay ywiH
ynri (Mogeni) ycbiHy Gonbin Tabbinagbl.

opictep meH Matepuangap. biz 2017 xbinbl gapirepnepaiH YATTbIK XaHe OHIpniK XKac KypbinbiMbIH Tangan, onapasl
yw xac TobbiHa 6enpik: <30 xac, 31-55 xac xoHe> 55 xac. Cratuctukanblk ManimeTtep [leHcaynblk cakTay
MUHUCTPAIMHEH anblHabI.

Hoatuxenep. Xannbi, 2017 xbinbl enge 54 405 taxipubeni papirep 6onfFaH. OubiH 677-i (1,2%) 2017 Xbinbl
3enHeTKkepnikke LWbIKTLI, Byn KanTapycei3 ketyaiH 80% kypangbl. baranaynapra caikec, 2018 xbingaH 2025 xbinFa
LENiHri keseHae 3eHeTke WhiFyFa TuicTi apirepnep caHbl 5500 apamap! (10%) Kypaigbl. XKyMbIC iCTeyai xanFacTbipyLUbl
3eVHETKepIiK XacTarbl 4apirepnepain eH, ynkeH yneci Koctanait obneicsiHga: 25% (1723-aiH 426-b1), an eH TOMeH yIeci
OHrycTik KasakcTaH obnbickiHaa xymbic ictefi: 5% (7 922-piH, 364-i). CoHbimeH KaTap, KP [leHcaynblk cakTay xyieciHae
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3elHeTKe LWbIKKaHHaH KeiH 65 xactaH ackaH 2146 gapirep xoHe 75 xacTaH ackaH 211 gapirep XymbIcC icTegi, onapabiH
kenwiniri (28%) Anmatbl KanacbliHaa xymbic icteqi. Pecmn Typae 2017 xbinabliH COHbIHA Kapain gapirepnik kagpnapasiH
VYNTTBIK TanwbinbiFbl 3 011 agamasl Kypagbl, Bipak 3eiiHeTKkepnikke LUbIKKAHHAH KEeWiH XYMbIC iCTEMTIH gapirepnepain
CaHbIH eckepe OTbIpbIM, 6y KOPCETKILL KEM JEreHAE eki ece XoFapbl.

TyxblpbiMaap. ¥coiHbinFaH Garanay Mmopeni, Xafgandbl XeKenereH eHipnep MeH MamaHiblKTap AeHremiHoe
Baranayra mymkiHgik 6epeni. OHTycTiK KasakctaH, MaHfbictay xaHe Keisbinopga obnbicbiHaa 6ap yaarsl ©HOIpYLiH,
NPOrpeccuBTi Typi HEFYpPIbIM Konannbl 6onbin Tabeinagbl. ¥aaisl ©HAIPYAIH, PEFPECCMBTI TYpi XaHe 3eHETKEPNIK XacTarbl
XYMbIC iICTENTIH AopirepnepaiH, yNeci ofapbl ©Hiprepre epekwe Hasap ayaapy kaxer: KoctaHai obnbicbiHaa — 25%,
ATbipay obnbicbiHga — 19%.

Tyliin ce3dep: deHcaynbik cakmayobiH KadprbiK pecypcmapsl, deHcaynbiK cakmaydbiH KaopsbiK PecypcmapbiHbiH
meHgepimcizdiei, Kapm dapieepnik kadpnap, Kayinmepdi baranay.
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Introduction

Healthcare human resource planning is a complex
analytical process that takes into account the effect of
certain factors, both from the health system and the
community of health service users. Deficit, imbalance and
misallocation of healthcare human resources persist in
many countries [1,2,7,11,13,14]. Training more doctors is
seen as one of the ways to overcome shortage of
healthcare staff in the future that may be caused by an
aging workforce. WHQO's contribution to the development of
a global strategy for human resource planning for the period
of 2016-2030 reflects a growing recognition of the
importance of this issue [4,12]. Researchers have identified
several key causes of the shortage, including aging medical
staff, natural attrition, outflow for various reasons, and a
lack of young professionals [9].

More doctors in the world continue to work after they
reach retirement age [3,8,10]. If retirement is unplanned —
early due to illness or late due to the lack of younger staff —
this might cause a risk to the labor market in healthcare as
well as to patient safety [5,6].

Studies suggest that the average age of doctors
awaiting retirement is 60 years old while the actual
retirement age is closer to 69-70 years old [10]. This is on
average 6 years later than the retirement age of the
population as a whole.

The standard retirement age for women in the Republic
of Kazakhstan increased from 55 in 2016 to 59 years old in
2019. Currently, Kazakhstani men retire at 63, while for
women a gradual increase in the retirement age up to 63 is
expected till 2027. Therefore, quantitative data may not be
considered in a gender perspective and apply generally to
the population of doctors. The concept of “pre-retirement
age” is not used in the labor legislation of the Republic of

Kazakhstan. However, according to the data on personnel
services, it is accepted to consider it as 55 years old.

When describing the imbalance of human resources for
health, both abroad and in the Republic of Kazakhstan,
geographical, gender imbalances as well as imbalances in
specialties and health care sectors are mainly evaluated. To
date, we have not found suitable tools for assessing the
age-related imbalance of physician workforce that could
help healthcare managers adequately assess the risks of
impending natural attrition and minimize the possible
consequences of staff shortage in a timely manner.

The purpose of our study is to propose a model for
assessing the age-related imbalance of physician workforce
and the risk of staff deficit in the mid and long term for the
formation of staff policies in the regions.

Materials and methods

Study design: one-stage (transverse), analytical study.

For the calculations, we used the aggregated data from
2018 on the qualitative and quantitative composition of
practicing doctors of the regions of the Republic of
Kazakhstan obtained from the automated information
system "Personnel" ("Medinform"). From 2000 to 2018,
Medinform Limited Liability Partnership carried out the
development, implementation and maintenance of software
products for medical organizations and public health
authorities of the Republic of Kazakhstan, as well as the
preparation and publication of analytical collections on the
state of public health and healthcare in the country. The
data used are not the intellectual property of Medinform
LLP. They are statistical data on the health care activity of
the Republic of Kazakhstan and are used in the work of
interested bodies of authority in the field of healthcare.

This study did not require the approval of the topic at a
meeting of the Ethics Committee since it does not address
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personal interests and does not contain personalized
information.

Statistical methods included the assessment of the
structure through the calculation of extensive indicators, as
well as the changes of indicators over the years. To assess
the situation, we conducted an analysis of the age structure
of physician workforce, determined the age limits of
“professional life” and proposed a method for quantitative
and qualitative assessment of it.

For the subsequent qualitative assessment, we
suggested to adopt the approach of assessment model of
Types of population reproduction in demography which
includes regressive, stationary and progressive types of
population reproduction, comparing the “extreme” cohorts —
up to 15 years and 50 years and older. In this approach, if
the share of the minimum age group (up to 15 years)
prevails over the share of the maximum age group (50
years and older), it is assessed as the progressive type of
reproduction. The prevalence of the proportion of persons
of the maximum age group over the proportion of persons
of the minimum age group is estimated as a regressive type
of reproduction. Equal shares of these two age groups are
regarded as a stationary type of reproduction. Furthermore,
for risk assessment, we used the traditional risk
assessment scale with gradation: low risk, medium risk, and
high risk.

In this study, at the stage of a quantitative risk
assessment, 3 cohorts of physician workforce were identified,
according to the periods of their “professional life”:

First period — professional “youth” — first 5-6 years at
work (staff joining the work and professional community

after graduation). Into the first cohort - group of
professional debut, we included physicians up to 30 years
old with 10 years of practical experience. This group
characterizes the ability of the system to replenish the
physician workforce.

Second period — professional “maturity” — period of
stable medical practice for 25-30 years. The second age
group includes doctors from 31 to 54 years old which
makes up 40-60% of medical staff in various regions. The
group was defined by us as more stable in terms of the
dynamics of the number of people. We did not include this
group in the comparative analysis as it was neutral in terms
of inflow of staff and natural attrition.

Third period — professional “fading” and attrition of
personnel (natural attrition). To the third age group we
included doctors of pre-retirement and retirement age - 55
years and older, which was accordingly defined by us as a
group with the highest risk of natural attrition from the
professional community.

When the proportion of doctors of Group 1 was higher
than that of Group 3, we defined this type of replenishing
the workforce as the progressive type, which was assessed
as the one with the lowest risk of natural attrition.

The equal number of doctors in these two groups was
regarded by us as a stationary type of workforce
replenishment, which is considered to be the group with
average risk or the group with potential risk.

The prevalence of the share of the third subgroup over
the first was considered as a regressive type which is
established by us as the group with the highest risk (Table

1)

Table 1.
Assessment of the type of structure and level of risk.
Type of workforce Group 1, Group 2, Group 3, Risk level
replenishment up to 30 years old,% | from 31 to 55 years old, % | 55 years old and above, %
Progressive > 25% = 50% < 25% Low
Stationary = 25% =50 = 25% Average
Regressive <25% =~ 50 >25% High

For the analysis, the difference was calculated between the
proportion of doctors under 30 and the proportion of doctors
over 50 years old. A negative difference or the absence of a
difference in the above age groups (regressive and stationary
types of replenishing the workforce) characterizes a delay in
meeting the shortage of staff, which can be assessed as a risk
of staff shortage in the future.

Results

According to statistics, 54,405 doctors worked in the
healthcare system (public sector) in the Republic of
Kazakhstan at the beginning of 2018, of which 39919 (73%)
were female doctors and 14516 (27%) were male doctors.
Data for the regions of the Republic of Kazakhstan are
presented in Table 2.

Table 2.

The number and gender composition of doctors in the healthcare system of the Republic of Kazakhstan in 2017.

i Total number of doctors Female doctors Male doctors Working retirees
Region Abs % Abs % Abs % Abs | %
Republic organizations 5851 10,8% 4152 71,0% 1699 29,0% 526 9%
Akmola region 1921 3,5% 1377 71,7% 544 28,3% 315 16%
Aktobe region 2507 4,6% 1908 76,1% 599 23,9% 309 12%
Almaty region 4129 7,6% 3070 74,4% 1059 25,6% 542 13%
Atyrau region 1331 2,4% 1014 76,2% 317 23,8% 251 19%
West Kazakhstan 1602 2,9% 1211 75,6% 3N 24,4% 266 17%
Jambyl region 2521 4,6% 1756 69,7% 765 30,3% 304 12%
Karaganda region 3852 7,1% 2926 76,0% 926 24,0% "7 19%
Kostanay region 1723 3,2% 1211 70,3% 512 29,7% 426 25%
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Mpodomkerue Tabnuypi 2.

) Total number of doctors Female doctors Male doctors Working retirees
Region s % Abs % Abs % Abs %

Kyzylorda Region 2373 4,4% 1739 73,3% 634 26,7% 228 10%
Mangistau region 1671 31% 1318 78,9% 353 21,1% 168 10%
South Kazakhstan 7922 14,6% 5372 67,8% 2550 32,2% 364 5%
Pavlodar region 2253 4.1% 1642 72,9% 611 27,1% 364 16%
North Kazakhstan 1437 2,6% 1007 70,1% 430 29,9% 230 16%
East Kazakhstan 3682 6,8% 2801 76,1% 881 23,9% 575 16%
Astana city 3645 6,7% 2921 80,1% 754 20,7% 279 8%
Almaty city 5985 11,0% 4494 75,1% 1491 24,9% 695 12%
TOTAL:| 54405 100% 39919 73,4% 14516 26,7% 6559 12%

Irrevocable outflow of staff includes retirement,  which is shown in Table 3. The dynamics of this indicator

disability, death, and migration. The retirement makes up
80% of irrevocable outflow. Analysis of dynamics for the
period of 2013-2017 showed that on average about 1.2% (=
550 doctors) of the total number of doctors retire annually,

has an uptrend. For example, the number of those leaving
due to retirement in 2017 was 677 which is almost 20%
more than in 2016 (568 doctors). Over 5 years, the overall
growth of irrevocable outflow increased by 25%.

Table 3.
Retirement of doctors in 2013 - 2017.
Region 2013 2014 2015 2016 2017
Republic organizations 55 28 16 67 69
Akmola region 26 22 26 31 26
Aktobe region 33 43 22 20 27
Almaty region 36 12 47 33 41
Atyrau region 18 15 8 6 30
West Kazakhstan 16 23 21 15 12
Jambyl region 35 30 33 30 42
Karaganda region 59 42 68 70 62
Kostanay region 41 41 32 27 35
Kyzylorda Region 17 27 23 31 43
Mangistau region 5 4 2 6 18
South Kazakhstan 55 42 56 55 60
Pavlodar region 14 28 21 32 26
North Kazakhstan 18 21 13 21 26
East Kazakhstan 47 59 56 78 76
Astana city 19 18 21 14 25
Almaty city 40 40 28 32 59
TOTAL 534 495 493 568 677

At the same time, about 6550 doctors continue their
practice after retirement in the healthcare system of the
Republic of Kazakhstan — this is 5400 female doctors and
about 1150 male doctors, which is 12% of the total number
of working doctors and is 10 times the amount of those
retiring annually. According to preliminary estimate, the
number of doctors of pre-retirement age who must retire
until 2023-2025 is also high, reaching 5500 (10%).

The highest percentage of doctors of retirement age
works in the Kostanay region — 25% (426 out of 1723) —i.e.
every fourth doctor continues to work after retirement. Also,
a high indicator of 19%, is registered in the Atyrau region
(251 out of 1331) and in the Karaganda region (717 out of
3852 doctors). The smallest proportion of doctors of
retirement age works in the South Kazakhstan region — 5%
(364 out of 7,922).

Moreover, among the doctors practicing at retirement
age, 2146 doctors are over 65 years old (every third doctor
in this cohort). Also, as of the beginning of 2018, 211
doctors over 75 work in the Republic of Kazakhstan: 28%

(60) of them work in Almaty, 32 doctors (15%) in the
Karaganda region and 20 doctors (9%) in the East
Kazakhstan area. The lowest number of this indicator is
noted in the North Kazakhstan and Aktobe regions.

Among doctors who are over 75 years old and continue
to practice, the proportion of male doctors is 0.6% of the
gender group of employees, which is two times higher than
the proportion of female doctors (0.34%) in the gender
group of the same age.

We further assessed the structure of physician
workforce in regions. A qualitative assessment using our
model showed that 8 out of 16 regions (50%) have a
regressive and stationary types of filling staff shortage.
Regions with a progressive type are: Astana — 32% of
doctors under 30 years old and 13% of doctors over 55
years old, South Kazakhstan region (27% and 10%),
Mangistau region (30% and 15%), and Almaty city (31%
and 16%), respectively.

The stationary type was detected in the Karaganda
region, where 25% of doctors are under 30 years old and
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25% of doctors are over 55 years old and Pavlodar region
(25% and 24% under 30 and over 55, respectively). A
regressive type was detected in the Kostanay region with
24% of doctors being in the age group of under 30 years old
and 35% of doctors — over 55 years old (Table 4).

A quantitative assessment showed that in the Kostanai
and Atyrau regions, there is an extreme imbalance, which
indicates that the rates of filling the staff shortage are
behind potential natural attrition.

Discussion

Doctors continuing to work after retirement age partially
solve the problem of physician shortage. Considering the
shortage of up to 3010 doctors in Kazakhstan as of the
beginning of 2018, according to official statistics, which is 5%
of working doctors, it is necessary to take into account the

hidden deficit (12%), temporarily compensated by doctors of
retirement age, and the number of doctors entering pre-
retirement age who are able to retire (10%). This shortage
risk is likely provided that all doctors of retirement age leave
their work and retire on time, which could exacerbate the real
situation.

This issue has a high level of uncertainty regarding
intentions of voluntary retirement and state of health of aging
physicians, which also increases the likelihood of deficit risks
occurring. In total, statistics show that more than 20% of
doctors are potential candidates for irrevocable outflow in the
medium and long term. Therefore, working after retirement
age should be classified as a risk and considered as a risk
associated with a hidden deficit of personnel and therefore, of
medical practice.

Table 4.
Age cohorts of doctors, quantitative assessment KRI.
Region Group 1, % Group 2, % Group 3, % | Difference between
up to 30 from 31 to 55 55 years old Groups 1 and 3
years old years old and above

Akmola region 471 25% 1009 53% 441 23% 2%
Aktobe region 583 23% 1407 56% 517 21% 3%
Almaty region 1135 27% 2159 52% 835 20% 7%
Atyrau region 318 24% 656 49% 357 27% - 3%
West Kazakhstan 508 32% 691 43% 403 25% %
Jambyl region 649 26% 1381 55% 491 19% 6%
Karaganda region 982 25% 1888 49% 982 25% 0%
Kostanay region 405 24% 714 41% 604 35% -12%
Kyzylorda Region 694 29% 1300 55% 379 16% 13%
Mangistau region 506 30% 907 54% 258 15% 15%
South Kazakhstan 2127 27% 4989 63% 806 10% 17%
Pavlodar region 573 25% 1131 50% 549 24% 1%
North Kazakhstan 389 27% 709 49% 339 24% 3%
East Kazakhstan 993 27% 1835 50% 854 23% 4%
Astana city 1149 32% 2040 56% 456 13% 19%
Almaty city 1875 31% 3160 53% 950 16% 15%

TOTAL: 14674 27% 29570 54% 10161 19% 8%

The process opposite to the natural attrition is the
training or replenishment of physician workforce, which
takes from 7 to 15 years. More physicians joining the
system should not only compensate for the natural attrition
but also cover the needs of the growing population of the
Republic of Kazakhstan in the main types of medical care.
The delay in the succession may carry significant shortage
risks in the future and should be evaluated using objective
estimates of aggregated data and their analysis.

It should be noted that during the study in foreign
management practice, we found no evidence for the
development of assessment tools and analogues of the
model for assessing the age imbalance of doctors. It is also
important to note that the advantages of the proposed
model are the simplicity of a quantitative assessment that
can easily be used by local managers and the availability of
data in the accounting systems of staff of medical
organizations, in human resources departments of the
regional healthcare department, and departments of the
Ministry of Health that provide personnel planning for the
medium and long term. Another advantage of the model is
assessment of the current state of the system and the
objectivity of the assessment. The model can be automated
with the implementation of reports and visualization in the

human resources accounting system. This model can also
be used to assess “aging’ in certain specialties, which
would allow to plan training in a residency ahead of risk.
Another advantage is the possibility of embedding this risk
in the global model for planning human resources for
health. The elements of the assessment of this model have
already been partially used in the planning and distribution
of grants for undertaking residency in universities and
scientific institutions of the Republic of Kazakhstan for
certain specialties for the 2019-20 academic year, which
was first carried out taking into account the risk assessment
of the future deficit.

The limitations of the model in our opinion may be that
the model does not take into account factors that influence
the decision of doctors to continue working after retirement
(the level of economic development of the region, higher life
expectancy of population as a whole with the possibility of
continuing professional realization, extensive experience and
high level of professionalism in the elderly, efc). It is possible
that the model will require correction in age gradation, taking
into account the late age of joining the profession in medicine
(an average of 28-30 years), and professional “youth” can be
postponed considering their long training. We believe that this
limitation can be adjusted empirically and is purely technical
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in nature. We are also aware that the model requires
approbation in dynamics and empirically its consistency and
usefulness can only be verified by using the tool in practice.
The authors plan further work on improving the model
considering practical approbation and exploring ways to
minimize the limitations of the study.

Conclusion

More than 10% of doctors in Kazakhstan are specialists
of retirement age. This imposes certain risks on the entire
healthcare system and requires careful consideration by
politicians. The proposed assessment model allows a
quantitative and qualitative assessment of the situation and
risk at the level of each region and speciality. The
replenishment of physician workforce in the regions of the
Republic of Kazakhstan can be divided into three types.
The most favorable is the progressive type of replenishment
which exists in the South Kazakhstan, Mangystau and
Kyzylorda regions. Special attention should be paid to
regions with a regressive type of workforce replenishment
and a high proportion of doctors practicing at retirement
age: in the Kostanay region — 25% and in Atyrau region -
19%, where it is important to take preventive measures
from now on to minimize future risks of staff shortages.
Careful planning of the professional workforce is required
since there is an uneven distribution of aging medical
workers between the regions of the country.
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