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Abstract

Introduction. It is estimated, that 36 million people are blind worldwide and about one-fifth of the world's population
experience vision loss. The majority of vision loss (90%) is preventable or treatable. Thus, access to the eye care is critical in
improving eye health status of the whole population. The study of ophthalmologist density allows in general to judge the
availability of eye care to the population. Along with this, the staffing level of specialists has a significant impact on the quality
of medical care.

Aim: to analyze the ratio of ophthalmologists per 1 million population across the regions of Kazakhstan in the period of
2015-2020 years, as well as a separately study the staffing rate of pediatric ophthalmologists

Materials and methods. A comparative retrospective descriptive analysis of the ratio of ophthalmologists per 1 million
population across the regions of Kazakhstan for the period of 2015-2020 was carried out according to the data from the
statistical collections “Health of the population of Kazakhstan and the activities of healthcare organizations”. A descriptive
analysis of the staffing of pediatric ophthalmologists was performed according to the information system "Resource
Management System" on the date of October 1, 2020.

Results. In 2015, the ratio of ophthalmologists was 81.5 ophthalmologists per 1 million population. The ratio of ophthalmologists
increased in 2016 to 89.9 per 1 million population. Then it showed downward trend during the study period. However, there was a
significant variation among the regions of our country, as well as between urban and rural population. During the study period the
highest ophthalmologist density was observed in Aimaty city, the lowest in Aimaty region. In 2020, the average national provision of
ophthalmologists for urban population was 114.5 per 1 million population, while for rural population it was 19.2. In 2015, the ratio of
pediatric ophthalmologists was 10.6 per 1 million pediatric population. The staffing rate of pediatric ophthalmologists varied
significantly by region from 0% (Atyrau region) to 100% (Zhambyl and Turkestan regions).

Conclusion. There is high regional disparity in distribution of ophthalmologists in the Republic of Kazakhstan, with
significantly more specialists concentrated in urban areas. The staffing rate of pediatric ophthalmologists is also unequal
between the regions.

Key words: ophthalmologist, health workforce, urban population, rural population.

Pestome
KAOPOBAA OBECNEYEHHOCTb OPTANBMOJIOrMYECKOMU
CNyYXbBbl B PA3PE3E PEFMOHOB PECNYBJIMKUN KA3AXCTAH

Anusa K. Kabbin6ekosal, https://orcid.org/0000-0001-8207-3542
AntbiH M. ApuHraauHa23, https://orcid.org/0000-0002-9056-2394
Appak M. Ayesosa’, https://orcid.org/0000-0001-5620-1651
Hewnnsa A. Anpawesa4, https://orcid.org/0000-0002-2096-9738

Awurepum C. TyneroBas

! KasaxcTaHCKMit MeAUUMHCKMIA yHMBEpCUTET «Bbicluas wkona o6LecTBEHHOro 34paBoOXpaHEHUAY,

r. AnmaTtbl, Pecnybnuka KasaxcTah;

> Anmathl MeHeKMeHT yHuBepcuTteT, Anmatbl, Pecnybnuka KasaxcraH;

3 MexxayHapoaHas wkona meauuuHbl Kacnuickoro yHuBepcureTa, r. Anmarthbl, Pecnybnuka Kasaxcrah;

* Kazaxckuii Hay4HoO-UccneaoBaTeNibCKUM MHCTUTYT rMa3HbIX 6onesHen, r. Anmartbl, Pecnyonuka Kasaxcrah;
®> AcTaHuHCKUi ounman Kazaxckoro HayuHo-UCCNeAoBaTeNLCKOro MHCTUTYTa rnasHbIX GonesHe,

r. ActaHa, Pecny6nuka KasaxcraH.

85


https://orcid.org/%200000-0001-8207-3542
https://orcid.org/
https://orcid.org/0000-0001-5620-1651
https://orcid.org/0000-0002-2096-9738
https://orcid.org/%200000-0001-8207-3542
https://orcid.org/
https://orcid.org/0000-0001-5620-1651
https://orcid.org/0000-0002-2096-9738

Original article Science & Healthcare, 2023 (Vol. 25) 3

BeepeHue. o pacyetam, B Mupe 36 MUANMOHOB YeNOBEK Crenbl U OKOSIO O4HOM NATON HAaCeneHus nnaHeTbl cTpagaet
OT HapyLleHWs 3peHust. Bormbluyio YacTb COCTOSIHMIA, NpuBoAALMX K noTepe 3peHus (90%), MOXHO NpeaoTBPaTUTL UMK
BbINeuMTb. Takum 0Bpasom, JOCTyn Kk OTarbMONOrMYecko NOMOLM WMEET pellalllee 3HayeHue NS YhyulleHus
COCTOSIHUS 300POBbS Ma3 BCEro HaceneHus. MsyyeHue obecneyeHHOCT HaceneHus oTanbMonoramMu NO3BOMSET B LENOM
CYOuTb O AOCTYMHOCTW OhTanbMOMOTMYECKO MOMOLLM HaceneHuio. Hapsgy ¢ 9TUM CyLIECTBEHHOE BIUSIHUE Ha KayecTBo
MeAMLMHCKON NOMOLLM OKa3biBaeT YKOMMMEKTOBAHHOCTb CreLmanmcTamu.

Llenb uccnepoBaHma: npoaHannavpoBatb 0becneYeHHOCTb BpayaMu-ohTanbMonoramm Ha 1 MUNMMOH Hacenexus no
pervoHam Pecnybnuku KasaxctaH B nepuog 2015-2020 rr., a Takke OTAENbHO U3Y4UTb YKOMMNEKTOBAHHOCTb AETCKAMM
ochTanbMomnoramm B paspese PEr1oHoB.

Matepuanbl n metoabl uccnefoBaHus. [1pOBeAEH CPaBHUTENbHBIA PETPOCMEKTUBHBIA ONMCATENbHBIN aHanm3
0becneyeHHOCTM Bpayamu-oTanbMornoramMi Ha 1 MUNMMOH HaceneHus no pervoHam Pecnybnuku KasaxctaH 3a nepvog
2015-2020 rr. N0 AaHHbIM CTATUCTUYECKMX COOPHUKOB «30poBbe HaceneHust KasaxcraHa u JesTenbHOCTb OpraHusauuii
3apaBooxpaHeHusiy.  [poBefieH onucaTenbHbIi aHanu3 YKOMMEKTOBAHHOCTW AETCKMMM OdhTanbMonoramm no AaHHbIM
MHopMaLMOHHOM cucTembl «Cuctema ynpasneHns pecypcammuy Ha 01.10.2020.

Pesynbtatbl. B 2015 rogy obecneyeHHOCTb BCEro HaceneHus Bpavamu-odranbmonoramu coctasuna 81,5 Ha 1
MWIIMOH HaceneHns. [aHHbIi nokasatens yBenuunncst B 2016 rogy o 89,9 Ha 1 MUNNMOH HaceneHus. 3aTeM OH nokasan
TEHOEHUMIO K CHKEHMIO B TeuyeHWe nepuoga uccneposanns. OpHaKo CyllecTBOBana 3Ha4WTembHas Bapuauns Mexay
pervoHamu Hallel CTpaHbl, a Takke Mexay ropoACcKUM W CenbCKUM HaceneHueM. 3a uccneayemblii nepuos camast BbICOKas
MNOTHOCTb Bpayern-ohTanbMonoros Habnwoganace B r. AnMathl, camas Huskas — B AnmatuHckoin obnactu. B 2020 r.
cpeaHepecnybnmkaHCkuin nokasaTens 06ecneveHHOCT BpadyaMm-odTanbMonoramMi ropoackoro Hacenexns cocrasun 114,5
Ha 1 MUNIMOH HaceneHus, cenbckoro — 19,2. B 2015 r. obecneyeHHOCTb geTckumn odtanbMonoramu coctasuna 10,6 Ha 1
MWIIMOH [ETCKOrO HaceneHnsl. YKOMMIEKTOBAHHOCTb AETCKAMK OTanbMOMOraMi 3Ha4WUTENbHO BapbipoBana no
pervoHam ot 0% (ATbipayckas obnactb) 4o 100% (Kambbinckas u TypkectaHckas obnactu).

3akntoyenune. B Pecnybrvke KasaxctaH cywectByeT 6orbluas pervoHarnbHas AMCMpOnopuMs B pacnpegseneHun
Bpayen-ohTanbMonoroB, Npu 3TOM 3HAYUTENBHO BOMbLUE CNELNanuCToB COCPEAOTOUEHO B ropofax. YKOMNNEeKTOBaHHOCTb
LETCKUMM 0¢pTarnbMOrIoraMn Takke HeOAMHaAKOBa MEXIY PErMOHaMM.

Knrouesnble cnoea: opmanbmonoau, ka0pbi 30pagooXpaHeHus, 20p00CKOe HaceeHue, CeMlbCKoe HaceeHue
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Kipicne: [yHue xy3iHae 36 MUNNMOH afgam COKbIp aHe anem XxankbiHbiH, 6ecteH Bip 6eniriHiH, kepy kabineTi Hawap
pen ecentenegi. Kepy kKabineTiHiH, xofanybiHa aKkeneTiH kentereH xargannapasiH (90%) angblH anyFa Hemece emaeyre
Bonagbl Ocbinaniwa, ke3 KyTiMiHe KOmKeTiMainik OyKin XanbiKTblH, KO3 [eHCaymnblFbIHbIH XaF4aiblH KaKcapTy YLUiH
MaHbI3abl. XarnblKTbl 0hTanbMONoOrTapMeH KamTamachid eTyai 3epTTey Xannbl XanblKka oTanbMOnorusmblk KOMeKTiH
KormkeTiMainiriH Garanayra MyMmkiHZik Oepepni. COHbIMEH KaTap, MaMaHAapAblH, WTATTbIK KOPCETKili MeauLMHanbIK
KOMEKTiH, canacbiHa anTapnbiKrain acep eTefi.

3eptrey makcatbl: 2015-2020 xbingap  keseHiHge KasakctaH  PecnybnukacbiHbiH - ©Hipnepi  6oMblHLWA
odhTanbMonorTapablH, 1 MANMMOH TYpPFbIHFA LWaKKaHAAFb! KaTbIHACkIH Tanaay, CoHagan-ak 6ananap opranbmMonorTapbiHbiH,
LUTATTLIK KOPCETKILLIH XeKe 3epTTey.

3eptTeyniH matepuanpapbl MeH apictepi: «KasakCTaH XanKbiHblH [AEHCAyNbiFbl XOHEe [AeHcaymblK Cakray
YAbIMAAPbIHbIH,  KbI3METi»  CTAaTUCTUKAMbIK KWHAKTapbiHbiH, ManimeTTepi OoibiHwa 2015-2020 xbingap KeseHiHae
KasakctaH PecnybnukacbiHbiH, ©Hjpnepi OoibiHWa odTansMonortapabl, 1 MANNMOH XamblKTbl KamTamachid eTyfi
canbICTbipMarbl PETPOCNEKTUBTI cunatTamanblk Tangay kyprisingi. 2020 xbinFbl 1 KasaHaarbl xaFpain GoiibiHwa
«Pecypctapabl b6ackapy XyWeci» aknapatTblk Kylieci OoiblHWA Gananap oghTanbMONOrTapbiHbIH LUTATTLIK KECTECHe
cunaTTamanblK Tangay Xypriingi.
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Hatuxenep: 2015 xbinbl oTanbMonortapablH, KatbiHackl 1 MUMAMOH Xanblkka Wwakkanaa 81,5 kypagel. byn
apakaTblHacC 3epTTey Ke3eHiHae canbiCTbipManbl Typae TypakTbl 6ombin kangbl. Tek 2016 xbifbl 0 1 MUIIMOH XanbiKKa
wakkaHaa 89,9-Fa peiin ecti. CoaaH KeiliH on 3epTTey Ke3eHiHae TOMEeHOeY TEHAEHUMAChIH KOPCETTI. 3epTTey Ke3eHiHae
oTanbMoNorTapablH, eH XoFapbl ThiFbI3ablFbl AnMaThbl KanacbiHaa, eH, TemeHi Anmatsl obnbicbiHaa 6ankangsl. 2020
XbIMbl Kana TypFbiHAApbIH OTanbMONorTapMeH KamTamachI3 eTyiH opTalia pecnybnukanbik kepceTkiwi 1 mMunnmoHra
wakkaHoa 114,5 6onca, aybin TypfbiHOapbl YWiH 1 munnvoHFa wakkanaa 19,2 kypagel. 2015 xbinbl Gananap
obTanbMonortTapbiMeH kamtamachld ety 1 munnvon 6anara 10,6 Kypagbl. bananap odTansMonortTapbiHbiH, WTATThIK
kepceTkiwi anmakrap 6orbiHWa 0%-TeH (ATbipay obnbicbl) 100%-ke aeniH (Kamboin xeHe TypkictaH obnbictapbl)
aybITKNObI.

KopbITbiHAbI: KasakctaH PecnybnvkacbiHaa XanbiKTbl 0pTanbMONOrTapMeH KamTamachI3 eTy KepceTKili aiMakTap
OonbiHWa anTapnbikTan e3repeqdi, Oyn peTTe Kananapga MamaHgap onfekaiga ken WorblpniadfaH. bananap
0hTanbMONOrTapbIHbIH LUTATTLIK KOPCETKILLI e alMaKTap apacbiHga TeH, eMec.

Tytindi ce3dep: opmanbmonoemap, deHcaysblK cakmay Kbi3MemKepnepi, Kana XankKbl, aybil Xankbl
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Introduction The aim of our study was to analyze the ratio of
It is estimated, that 36 million people are blind  ophthalmologists per 1 million population across the regions
worldwide and about one-fith of the world's population  of Kazakhstan in the period of 2015-2020 years, as well as
experience vision loss [2]. The majority of vision loss (90%) a separately study the staffing rate of pediatric
is preventable or treatable [20]. According to the Vision  ophthalmologists.
Atlas of the International Agency of Blindness, there were Materials and methods. A comparative retrospective
an estimated 2.3 million people of vision loss in the  descriptive analysis of the ratio of ophthalmologists per 1
Republic of Kazakhstan (further Kazakhstan) in 2020. Of  million population across the regions of Kazakhstan for the
these, 60 000 people were blind [20]. period of 2015-2020 was carried out according to the data
Globally there are approximately 14 million blind  from the statistical collections “Health of the population of
children [12]. Childhood blindness, being although rare, Kazakhstan and the activities of healthcare organizations”.
has lifelong implication. It may restrict children’s  The analysis of the relative annual change of workforce
educational opportunities and employment in the future  density was performed using Clopper-Pearson method with
[7]. It was estimated that about a half of the conditions  a 95% confidence interval. A descriptive analysis of the
leading to the pediatric blindness is avoidable [4]. Thus,  staffing of pediatric ophthalmologists was performed
access to the eye care is critical in improving eye health according to the information system "Resource
status of whole population, especially in children, due to ~ Management System" on the date of October 1st, 2020.
the fact that the most of conditions leading to the visual Results
impairment and blindness are asymptomatic and children In 2015, the population of Kazakhstan was 17 670 600
usually do not complain of visual difficulties. Therefore, it ~ people and there were 1441 ophthalmologists [13]. This
is crucial to identify and manage those diseases early  represents the ratio of 81.5 ophthalmologists per 1 million
on. population. In 2020, there were 1425 ophthalmologists and
The human factor is a key link that ensures the  the population of our country was 18 879 552 people [15].
effectiveness of the entire healthcare system. Demographic,  This ratio of ophthalmologists increased in 2016 to 89.9 per
political, socio-economic, technological, epidemiological 1 million population. Then it showed downward trend during
changes intensify the problems of health care institutions  the study period (Figure 1).
associated with the imbalance of human resources [5, 6, 9]. Figure 2 represents the average workforce density
To date, the following problems remain relevant for  across the provinces of Kazakhstan during the study period.
healthcare organizations in Kazakhstan: the level of  The highest average ratio was observed in Almaty city
training, staffing with qualified specialists, as well as the  (227.1 per 1 million population), Astana (176.1) and Aktobe
lack of medical personnel in rural areas [6, 9, 21]. region (93.1). The lowest average workforce density was in
The study of ophthalmologist density allows in general ~ Almaty region (34.7 per 1 million population), Kostanay
to judge the availability of eye care to the population. Along  (43.5), Turkestan (44.4) and Zhambyl regions (44.5). The
with this, the staffing level of specialists has a significant ~ actual numbers of ophthalmologist's ratio across the
impact on the quality of medical care. regions of Kazakhstan in different years is presented in
Table 1.
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Figure 1. Ophthalmologist density per 1 million population in the Republic of Kazakhstan over study period [13—18].
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Figure 2. Average workforce density across the provinces of Kazakhstan
per 1 million population over study period [13-18]

Table 1 represents the ophthalmologist distribution in
relation to the entire population (urban and rural) in the
regions of Kazakhstan. During the study period the highest
ophthalmologist density was observed in Almaty city, the
lowest in Almaty region. The ratio of ophthalmologists was
higher than national average level in 5 regions (Almaty city,
Astana, East Kazakhstan, Karaganda and Aktobe),
remaining 12 regions were below the national average
(Akmola, Almaty, Atyrau, West Kazakhstan, Zhambyl,
Kostanay, Kyzylorda, Mangystau, Pavlodar, North
Kazakhstan, Turkestan and Shymkent city) [13-18].

We separately analyzed the ratio of ophthalmologists
to urban and rural population. In 2015, 57% of the
population of Kazakhstan lived in cities (10 066 500
people). The number of ophthalmologists in the cities
accounted for 1286 people [13]. By 2020, 1277
ophthalmologists provided ophthalmic care for the people
living in the cities (11 045 014 population) [15]. Figure 3
represents the provision of urban population with
ophthalmologists per 1 million population during 2015-
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2020 years. A downward trend was noted in the national
average. It was found that the maximum ratio during the
entire study period was observed in the Almaty city: 237.3
(2015), 298.6 (2016), 254.8 (2017), 220.0 (2018), 178.9
(2019) and 177.0 (2020). There was also a decrease in
the ratio in the following regions: Akmola, Atyrau,
Kyzylorda, Mangystau, North  Kazakhstan, East
Kazakhstan regions, as well as in the cities of Astana and
Almaty. A relatively stable ratio of ophthalmologists was
observed in Karaganda, West Kazakhstan, Pavlodar,
Turkestan regions and the city of Shymkent. In 2020 the
highest ratio was in Almaty city (177.0) and the lowest in
Shymkent city (54.9) followed by Akmola (57.3) and
Kyzylorda regions (60.3). Compared with the national
average, 4 regions (Almaty city, Astana, Turkestan and
Aktobe regions) were above and 9 regions were below the
national average (Akmola, Almaty, West Kazakhstan,
Zhambyl, Karaganda, Kostanay, Kyzylorda, Pavlodar
regions and Shymkent city). The remaining 4 regions were
in the line with the national average [13-18].
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Figure 3. Provision of urban population with ophthalmologists per 1 million population over study period
(Health of the Population of the Republic of Kazakhstan and the Activities
of Health Organizations in 2015-2020. Statistical compendium [13-18]).

In 2015, 155 ophthalmologists provided care to the
rural population of Kazakhstan (7 576 500 people) [13]. By
2020, the number of ophthalmologists accounted for 148
(rural population 7728 176 people) [15]. Figure 4
represents the provision of rural population with
ophthalmologists per 1 million population during the study
period. Although the national average remained relatively
stable, there were fluctuations of the ratio of
ophthalmologists within the regions. A downward trend
was noted in the western regions of Kazakhstan (Atyrau,
West Kazakhstan regions) and an upward trend was
noted in the Kyzylord region. Ratio of ophthalmologists
showed an upward trend in East Kazakhstan region until
2019 (the highest rate of 44.2 per 1 million population)
with a sharp drop in 2020 (23.4). In other regions, the
indicator of provision with ophthalmologists remained
relatively stable. Low rates of provision with
ophthalmologists of the rural population for the entire
period of the study were noted in the Zhambyl and
Turkestan regions (12.1 and 14.3 per 1 million population,
respectively). In 2020, the ratio of ophthalmologists was
the highest in Kyzylorda region. Six regions were below
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the national average (Aktobe, Atyrau, Zhambul, Kostanay,
Mangystau and Turkestan regions). The remaining 7
regions were just above with the national average [13-18].

Next, we analyzed the staffing of pediatric
ophthalmologists across the regions of our country.
According to the information system "Resource
Management System", the number of pediatric
ophthalmologists in Kazakhstan on the date of October 1$,
2020 was 67. In 2020, the number of children 0-17 year old
was 6295590 [15]. This gives the ratio 10.6 pediatric
ophthalmologist per 1 million pediatric population. The
national average staffing rate of pediatric ophthalmologists
was 73% (table 2). The staffing rate of pediatric
ophthalmologists varied significantly by region. The highest
rate was noted in the Zhambyl and Turkestan regions
(100%). In Atyrau region, this indicator was the lowest (0%).
Compared with the national average, 8 regions were above
(Aktobe, Almaty, Zhambul, Karaganda, Pavlodar, East
Kazakhstan, Turkestan regions and Almaty city) and 8
regions were below (Akmola, Atyrau, West Kazakhstan,
Kostanay, Kyzylorda, Mangystau, North Kazakhstan
regions and Astana).
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Figure 4. Provision of urban population with ophthalmologists per 1 million population over time
(Health of the Population of the Republic of Kazakhstan and the Activities
of Health Organizations in 2015-2020. Statistical compendium[13-18]).

Table 2.
Information regarding the number of pediatric ophthalmologists and the staffing level of pediatric ophthalmologists
on the date of October 1st, 2020.

Region Established staff | Occupied staff Individuals Staffing rate of pediatric
positions positions (number) ophthalmologists (%)

Akmola 2.50 0.50 0 20%
Aktobe 6.25 4.75 5 76%
Almaty 4.00 3.75 2 94%
Atyrau 0.50 0.00 0 0%

West Kazakhstan 4.75 3.25 2 68%
Zhamby! 3.00 3.00 2 100%
Karaganda 13.75 10.75 8 78%
Kostanay 4.00 1.25 1 31%
Kyzylorda 7.00 3.50 3 50%
Mangystau 6.50 3.75 4 58%
Pavlodar 10.75 8.00 8 74%
North Kazakhstan 0.75 0.50 0 67%
East Kazakhstan 12.75 10.50 7 82%
Turkestan 10.50 10.50 10 100%
Astana 13.50 8.50 6 63%
Almaty city 23.00 18.25 9 79%
Republic of Kazakhstan 123.50 90.75 67 73%

Discussion administrative center was transferred from Shymkent to

The Republic of Kazakhstan is the ninth-largest country ~ Turkestan; Shymkent was withdrawn from the South
in the world with one of the lowest population densities (less ~ Kazakhstan region, having received the status of a city of
than 6.93 people per square kilometer) [6]. On June 19,  republican significance [19]. In our study we found that in
2018, by decree of the President of Kazakhstan, the South 2020 the ratio of ophthalmologists in Kazakhstan was 75.5
Kazakhstan region was renamed Turkestan, and its per 1 million population or 1 ophthalmologist per 13 245
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populaiton. The World Health Organization recommended
target ratios of 1 per 50 000 population for Asia [22].
Although our finding exceeds this indicator, we observe a
significant variation among the regions of our country. The
ratio of ophthalmologist was higher than the national
average level in 5 regions, which have large medical
universities. Similarly, L. Bellan et al. found that despite the
stable levels of national estimates of distribution of
ophthalmologists in Canada, there were significant regional
disparity [1].

In 2015, the International Council of Ophthalmology
(ICO) carried out a survey study to gather the data about
global distribution of ophthalmologists and analyze their
relationship to income of the countries, prevalence rates of
blindness and visual impairment and gross domestic
product (GDP) per capita [11]. It was found that there were
232 866 ophthalmologists in 194 countries. Ophthalmologist
density was positively associated with income of the
countries, inversely correlated to the prevalence rates of
blindness and visual impairment and positively correlated
with GDP per capita. The ratio of ophthalmologists was
estimated per million population. In 2015, the population of
Kazakhstan was 17 670 600 people and there were 1441
ophthalmologists. This gives an ophthalmologist density of
81.5 per million population in 2015 in Kazakhstan.
According to the ICO survey, this ratio is comparable with
ophthalmologist density in high income countries, like
Finland (81.8 per million population), Israel (80.6 per
million), Norway (81.0 per million), Saudi Arabia (80.7 per
million) [11].

According to the Order of the Minister of Healthcare of
the Republic of Kazakhstan "On approval of the minimum
standards for the provision of regions with medical workers"
No. KR DSM -205/2020 dated November 25, 2020, the
standard for the provision of cities of republican, regional
significance with ophthalmologists is 0.4 per 10,000 or 40
per 1 million population, and cities of regional significance,
towns and villages - 0.2 - 0.3 per 10,000 or 20-30 per 1
million population. At the same time, the index specified in
this order is representing the minimum value. We found that
the national average for urban population was much above
the recommended minimum ratio (114,5 per 1 million
population in 2020), while the ratio of ophthalmologists in
rural areas was six time lower — 19.2 per 1 million in 2020.
However, there were large regional variations. The
ophthalmologist density in rural areas in our study was
much lower than in urban areas. Likewise, P. W. Feng et al.
reported that in the United States of America (USA) rural
counties had a lower mean ophthalmologist density (5.8 per
1 million individuals) compared with nonmetropolitan (21.9
per 1 million population) and metropolitan counties (62.9
per 1 million) in 2017 [3]. H. Hong et al. found that on
average, there were 52 ophthalmologists per 1 million
population in Latin America with high inequality in
distribution of ophthalmologists between and within
countries. More ophthalmologists were concentrated in
more developed, socially advantaged areas [8]. The study
of national trends of eye care workforce in USA reported
that possible explanations of rural/urban disparity are less
sufficient healthcare infrastructure in rural areas and the
fact that most residencies are located in cities and
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specialists may prefer to settle in urban location for lifestyle
reasons [3].

The staffing rate of pediatric ophthalmologists in our
study was variable depending on the region. In some
regions, for instance, Akmola and Kostanay regions the
staffing rate was low, Atyrau region had no pediatric
ophthalmologist. In southern regions (Zhambyl and
Turkestan) the staffing rate was 100%. Overall, the pediatric
ophthalmologist's ratio was 10.6 per million pediatric
population. This ratio is close to the median ratio of
pediatric ophthalmologists across the states of USA (11.7),
according to the recent study by K.E. Lee at al. [10]. Also
they found that many states face a shortage of pediatric
ophthalmologists due to the several reasons: insurance
issues, rising numbers of retirement among specialists,
declining interest of residents in pediatric ophthalmology
[10].

Conclusion

The results of the study showed that during the study
period, despite the relatively stable average national
indicator of the provision of the entire population (urban,
rural) with ophthalmic care, there were significant
fluctuations in this indicator by region. It should also be
noted that the provision of the rural population with
ophthalmologists remains lower than the urban one. The
staffing of pediatric ophthalmologists also varies
significantly by region (from 0 to 100%). The average
national value of this indicator on the date of October 1st,
2020 was 73%.
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