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Abstract

BACKGROUND: Global health initiatives such as health for all and universal health coverage aim to improve access
to health care. These goals require constant comprehensive monitoring to eliminate inequalities in the availability of
health care.

AIM: The purpose of our study was to assess the physical availability of medical care in Kazakhstan.

METHODS: A descriptive study based on a Service Availability and Readiness Assessment (SARA) general
availability index calculation that used secondary data as a source of information.

RESULTS: The general availability index calculated for the regions of Kazakhstan ranged from 95% to 100%.
When considering individual indicators of the index, decrease trends of the volume of inpatient care were identified.
Outpatient care had fluctuations with values better than benchmark after 2009. Stable upward trend illustrates
positive picture of core health personnel.

CONCLUSION: According to the SARA availability index, it can be concluded that health care in Kazakhstan
exceeds the threshold values and is available in all regions. Trends for individual indicators of the index should be
studied in more detail, taking into account the influence of health policy and other factors.

NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

The World Health Organization (WHO)
promoted the idea of health for all, which culminated in
a conference on primary health care in Alma-Ata (today
Almaty), Kazakhstan, in 1978. In 2013, the United
Nations General Assembly adopted the Universal
Health Coverage (UHC) concept [1]. Accessibility is a
key focus of the above initiatives, as service capacity
and access are one of the tracking areas of the UHC
resolution [2].

Backin 1981, Penchansky and William Thomas
identified accessibility as a pressing issue for health
debate [3]. They grouped the concept of accessibility
into five main domains: Affordability as a provider’s
cost versus a customer’s willingness to pay for
services; availability is the ability to have the necessary
resources, such as personnel and technology, to
meet a client's needs; and accessibility refers to
geographic availability, which is defined by how easily
a customer can physically reach a supplier’s location;
accommodation reflects the degree to which health-care
services meet the client’s wishes; acceptability reflects
the degree to which the client is satisfied with the more

consistent characteristics of the provider such as age,
gender, social class, and ethnicity of the provider [4].
Accessibility of services relates to the physical presence
of items needed to deliver services and encompasses
health infrastructure, essential health personnel, and
aspects of service utilization [5].

Data on assessing the availability of health care
in the post-Soviet countries are not often published,
which are overwhelmed or insufficient in scale [6], [7].

Data on assessing the availability of health
care in Kazakhstan were studied for both inpatient and
outpatient health care in rural areas, but they are also
not comprehensive [8], [9].

One of the universal comprehensive tools
for assessing accessibility is Service Availability and
Readiness Assessment (SARA) tool developed by
the WHO based on cooperation with U.S. Agency for
International Development (USAID) [10], [11].

The aim of our study was a comprehensive
assessment of the main indicators of the physical
accessibility of healthcare in Kazakhstan using SARA
availability index.
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Methods

Study design

We conducted a descriptive study, which
based on secondary data from the official open
source “Medinform” database that contains medical
demographic indicators of the Kazakhstan by districts
from 2000 to 2018 [12]. Information from this database
were generated by 14 regions, two cities of republican
significance and whole Kazakhstan. In addition, these
indicators were divided for rural and urban settlements.

The assessment of availability based
on the SARA tool developed by the WHO. We

used Service Availability indicators (n = 6) facility
density  (number/10000 population), inpatient
bed density (number/10000 population), health

workforce density (number/10000 population), inpatient
service utilization (according to SARA tool, it is number
of hospital discharges, but in our study, we used
number of hospitalizations/100 population/year), nurse
to doctor ratio to compare rural, and urban population
and outpatient outpatient visits per person per year and
maternity beds/1000 pregnant women indicators to
compare regions. Outpatient visits and maternity beds
indicators data were available only for whole population
without dividing to urban/rural population, hospitalization
not hospital discharges indicator data was available in
“Medinform” database. Facility density indicator was the
sum of inpatient and outpatient facilities, workforce was
included doctors, midwives, and nurses. Population
data were taken from the statistical yearbooks issued
by the agency of statistics, Kazakhstan [13].

Statistical analysis

Raw data of health facilities, health workforce,
and number of hospitalization in “Medinform” database
were presented in absolute numbers. We used
standardization procedures according to SARA tool.

Average indicators were obtained separately
for districts separately for cities to compare urban and
rural indicators.

To compare, indicators between regions
SARA service availability index were used. The service
availability index is the un-weighted average of the three
areas: Infrastructure, health workforce, and utilization:

a. (([a+b+c]/3)+d+([e+f]/2))/3, and is a
percentage score, where health infrastructure
(a) facilities/10,000/2*100 (max.100),

b. Inpatient beds/10,000/25*100 (max.100),

C. Maternity beds/1000 pregnant women/10*100
(max.100), health workforce

d. Core health workers/10,000/23*100 (max.100),
service utilization

e. Outpatient visits/person/year/5*100 (max.100),

f. Hospital discharges/100/year/10*100 (max.100).

Max.100 means that if the tracer indicator score
exceeds the benchmark, it will be scored as 100%.

There were some not available indicators for
rural districts. All missing values were replaced with
median for the entire time for these districts.

All calculations were performed with R studio
software (Rstudio, MA, USA) version 1.1.463 for
Windows.

ArcGIS software (ESRI, CA, USA) 10.7 was
used to creating interactive map of Kazakhstan.

Ethical issues

We did not use personal data for this reason,
there was no need for information consent.

Ethical committee of Semey Medical University
(Semey, Kazakhstan) approved our study, before it was
started (protocol 2 dated 18 October 2019).

Results

Figure 1 displays data on the health-care
facilities density/10,000 population for urban and rural
areas from 2000 to 2018. As can be seen from the
graph, the peak of facilities density was in 2008 with a
further decline. In rural areas density indicator better,
we bound it with that in our country, we have many
primary district health-care facilities in rural areas.
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Figure 1: Health-care facilities/10,000 population during 2000-2018

Inpatient  beds/10,000 population were
presented better in urban areas with predominance of
multidisciplinary hospitals (Figure 2). Inpatient beds
density in rural areas has decline trend from 2010 with
indicator <25 inpatient beds/10000 in 2018.

Doctors, nurses, and midwives rate/10,000
population have upward trend among urban and rural
areas, but urban indicator was approximately 2%
times more for urban areas (Figure 3). However, even
rural areas core health workers indicator more than
2 times more than international benchmark (23/10000
population).
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Figure 2: Inpatient beds/10,000 population during 2000-2018
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Figure 3: Core health workers/10,000 population during 2000-2018

International benchmark for number of hospital
discharges/100 population is 10. In our study, we found
fluctuations of hospitalizations among rural population
about international benchmark and fluctuations of
hospitalization about 20/100 among urban population
(Figure 4).
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Figure 4: Number of hospitalizations/100 population during
2000-2018

The last two indicators were calculated only
for whole country. Figure 5 demonstrates maternity
beds/1000 pregnant women about twice less in 2018
than in 2000, but more than international benchmark
about 2 times. Figure 6 reflects serious surges in
outpatient care with rates higher than the benchmark
after 2009. The peak of outpatient visits per person per
year was in 2011 with 15 visits.

Availability index (Figure 7) as un-weighted
average of six indicators in 2018 had the minimal

percentage in Kostanay region (95%). About 97%
availability index was calculated for Mangystau and
South Kazakhstan regions, 98 % for East Kazakhstan
and Atyrau regions, and 99% for Pavlodar region and
Nur-Sultan (former Astana) city. Other regions and
Almaty city had the maximum availability index (100%).

Discussion

To the best of our knowledge, this is the
first descriptive study identifying availability index of
healthcare in Kazakhstan and between Kazakhstan
regions.

The idea of using methodology based on a part
of SARA tool, we found at study protocol with aim of
measuring readiness of primary health care for acute
vascular events in rural low income settings [14].

Going to first area of un-weighted SARA
availability index health-care facilities density in
Kazakhstan, we define it 1.8 for urban areas and 2.3
for rural areas that about international benchmark for
this indicator [10]. Bulletin of the WHO journal contains
results of SARA implementation reports in Burkina
Faso, Cambodia, Haiti, Sierra Leone, United Republic
of Tanzania and Zambia [5]. The majority of these
countries have <2 facilities/10,000 population, but in
Cambodia, it is 3.6 and, in Sierra Leone, it is 2.1. In
studies accessing availability of primary health care,
this indicator is 4.6 primary health-care facilities in two
districts of Mongolia and 6.7 in Mainland China (15,16).
We consider that the declining trend in the availability
of facilities in our study is associated with an increase in
the population from 14 millions in 2000 to 18 millions
in 2018, while, since 2010, there has been a decrease
in the number of hospitals [8].

A declining trend in facility density logically
leads to a reduction in inpatient beds, we see lower
rates in the rural areas, with an indicator of 22.5/10,000
population in 2018, in which we expect can be
explained by the presence of multidisciplinary hospitals
with a number of beds from 600 to 1000 only in urban
areas [15], [16], [17]. This indicator calculated in other
SARA studies were 14 in United Republic of Tanzania,
10 in China, and 21.6 in two districts of Mongolia.

We consider that fertility rate growth from
1.8 in 2000 to 2.84 in 2018 reflects sharply decrease
of maternity beds from 39.5 to 20.7 for the same
period [18].

The second area of un-weighted SARA
availability index is presented only with health workforce
capacity. In comparison with other SARA studies,
Kazakhstan has rather high rates on this indicator [5]. This
indicaor in primary health-care availability assesment were
61.2/10,000 in Mongolia and 26 in China [15], [16]. Very
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Figure 6: Outpatient visits per person per year

interesting data were received by researchers in Canada,
where 11.7 and 7.2/1000 population nurses in average,
respectively, for urban and rural areas and only 2.6 and
1.1 doctors/1000 population for cities and rural areas,
respectively [19]. Based on these data, we can conclude
that the nurse to doctor ratio is important: In Canada, it
is 4.7, in Mongolia, where the accessibility index was
studied, this indicator is 1.4 to 1. We did not present the
calculation of this indicator for the sake of the methodology
for calculating the accessibility index. For urban and rural
areas of Kazakhstan, it is 1.9 and 3.4, respectively.

Calculated utilization measured with outpatient
visits was almost similar with OECD33 consultation with

doctor indicator in 2017 (6.8 visits/capita/year). Hospital
discharge rates in OECD36 (154/1000 population)
significantly higher than the hospital admissions
calculated in our study [20].

If we carefully consider the trends for each
indicator of the comrehensive availbality assessment,
then it is possible to change the change in the curves
from 2009 to 2010, which corresponds to the period
of the health care reform “Salamatty Kazakhstan”
aimed at optimizing inpatient care and strengthening
the role of outpatient care. In general, the trends
presented for urban and rural areas which were in line
with the conclusions of the experts of the European
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Figure 7: Service availability index in 2018

Observatory on Health Systems and Policies who
noted the “bloated” inpatient care received since the
Soviet Union, inequality in the availability of health care
in rural areas [17].

Finally, discuss about availability index, it was
at maximim level almost in whole regions of Kazakhstan
which may require other research methods that may
appear in a new tool developing by the WHO, World
Bank, and USAID [21].

Limitations

We use only general service availability index
from SARA tool, for complex availbaility assesment, it
will be better to calculate readiness index too. The main
drawback of our study, it is secondary data, although it
is allowed by SARA manual to use master facility list to
calculate the availability index, it is better to conduct a
survey.

Conclusion

It can be noted that our study revealed some
trends in indicators of access to medical care that
should be studied in the future, taking into account
additional factors. In general, since 2009-2010 in
Kazakhstan, there has been a decrease in indicators
related to inpatient care; however, they still remain
higher than the WHO benchmark. The SARA general
availability indicator calculated for the regions is at least
95%, which indicates excellent physical accessibility;

however, we identified an imbalance between rural
urban areas.
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