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Abstract. Background and aim: This study assesses the impact of the COVID-19 pandemic and compulsory 
social health insurance system (CSHIS) on hepatitis C and diabetes dispanserization rates in Kazakhstan 
from 2018 to 2023, using Interrupted Time Series (ITS) analysis. Methods: Dispanserization data for hepatitis 
C and diabetes were collected for Kazakhstan from 2018 to 2023. The effect of COVID-19 lockdown was 
analyzed using four models: unadjusted lockdown effect, adjusted for monthly population size, adjusted for 
CSHIS, and adjusted for both.  Results: The unadjusted ITS analysis revealed a significant negative impact of 
the COVID-19 lockdown on diabetes dispanserization rates (estimate = –8 511.2, SE = 1 883.7, p < 0.001), 
but not for hepatitis C (estimate = –812, SE = 778, p = 0.3). There was a significant upward trend over time for 
both conditions. After adjusting for population size and CSHIS implementation, the negative lockdown effect 
remained significant for both hepatitis C (estimate =–3,590, SE = 1,100, p < 0.01) and diabetes (estimate = 
–10,500, SE = 3,210, p < 0.01), while the effect of CSHIS remained insignificant. Conclusions: The COVID-19 
pandemic had a significant negative impact on dispanserization rates for both hepatitis C and diabetes in 
Kazakhstan. In contrast, our analysis demonstrates that the dispanserization rates for these chronic diseases 
were not significantly affected by the implementation of CSHIS. These findings emphasize the importance 
of implementing policies that can prevent the disruption of essential healthcare services during pandemics or 
other crises, ensuring that patients continue to receive the medical care they need. (www.actabiomedica.it)

Key words: hepatitis c, diabetes, interrupted time series, Kazakhstan, social health insurance, COVID-19, 
lockdown, health policy impact, chronic disease trends

Introduction

With chronic diseases on the rise and placing 
increasing pressure on healthcare systems, they have 
become a critical global public health issue. The World 
Health Organization (WHO) estimates that 422 million  
people worldwide had diabetes in 2014, with type 2 
being most prevalent (1). As of 2021, diabetes strikes 

approximately 537 million adults aged between ages 20  
and 79 (2) — reported by the International Diabetes 
Federation (IDF). Diabetes, particularly type 2, has 
reached pandemic levels. According to the WHO, dia-
betes cases worldwide are on the rise and are expected 
to keep increasing due to factors like aging popula-
tions, urbanization, and shifts in lifestyle (1). The IDF 
also suggests that by 2045, one in eight adults will have 
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diabetes (2). Furthermore, diabetes caused 1.5 million 
deaths in 2019, 48% of which occurred before the age 
of 70 (1). Hepatitis C, a persistent viral infection of the 
liver, is a significant contributor to liver-related mor-
bidity and mortality worldwide. As a result of popula-
tion growth and aging, there was expected to record 
6.2 million new Hepatitis C virus infections, and  
0.54 million Hepatitis C virus-related deaths world-
wide in 2019 (3). The growing number of diabetes 
and hepatitis C cases in Kazakhstan is straining the 
country’s healthcare resources and making it difficult 
to meet the increasing demand for medical care. The 
number of non-insulin-dependent diabetes (E.11) 
cases rose from 363 728 in 2018 to 671 356 in 2021, 
with the incidence rate increasing from 1 962.7 per 100 
000 to 3 510.2 per 100 000 population over the same 
period (4). As of September 25, 2020, the “Viral Hep-
atitis” Register recorded 29 264 individuals diagnosed 
with chronic hepatitis C (CHC) in Kazakhstan (5). 
In early 2020, the COVID-19 pandemic exacerbated 
the healthcare burden and had a significant impact on 
public health infrastructures worldwide, which were 
unprepared for an infectious respiratory pandemic, in-
cluding in Kazakhstan (6). A health emergency of this 
scale not only affected the population directly through 
infections and fatalities but also indirectly by disrupt-
ing healthcare access, delaying treatments, and altering 
lifestyles, leading to an increase in chronic diseases.  
A mortality analysis shows a clear association between 
insufficient healthcare resources and negative outcomes 
for patients (7). As of December 2023, the WHO has 
reported 1,502,857 confirmed COVID-19 cases and 
19,072 deaths in Kazakhstan (8). The country faced 
unique challenges in combating the spread of the virus 
while ensuring the continuity of care for non-COVID-
related illnesses, including chronic diseases like diabe-
tes and hepatitis C during a major healthcare system 
funding reform that was initiated in 2020. In January 
2020, Kazakhstan introduced the Compulsory Social 
Health Insurance System (CSHIS) that aimed to pro-
vide more equitable access to healthcare services and 
ensure financial sustainability for the country’s public 
health system (9). Before the introduction of CSHIS, 
Kazakhstan’s healthcare system was insufficiently 
funded under universal healthcare coverage (10). This 
underfunding led to high out-of-pocket payments, 

limited access to healthcare services, and a low quality 
of medical care (11). For instance, a national study of 
78 hospitals revealed that hospitals in Kazakhstan were 
not highly compliant with the WHO-recommended 
“Healthcare-Associated Infections (HAI) surveil-
lance” component (12). With an average score of just 
1.14 out of 5, 65% of the hospitals lacked an effective 
HAI surveillance system (12). The CSHIS brought a 
major shift towards a more inclusive, insurance-based 
healthcare model that was intended to make health-
care more accessible and affordable across Kazakhstan. 
However, the unexpected arrival of COVID-19 added 
a layer of complexity, stretching the system’s ability 
to deliver on its goals. Considering this, it’s critical 
to explore how both the pandemic and the CSHIS 
have influenced the continuous medical monitoring 
of patients with chronic diseases, such as diabetes and 
hepatitis C. Dispensarization, a key component of 
 Kazakhstan’s healthcare system, involves routine out-
patient monitoring of patients with chronic conditions. 
It plays a crucial role in the effective management of  
these diseases by ensuring regular health assessments 
and timely interventions. Specifically, dispensarization 
is a system of measures designed to maintain public 
health, prevent the onset and progression of chronic 
diseases, reduce the frequency of exacerbations, and 
mitigate the risk of complications, disability, and mor-
tality, ultimately enhancing the quality of life. In the 
context of this study, the dispensarization rate refers to 
the number of patients diagnosed with hepatitis C or 
diabetes who are enrolled in this outpatient care pro-
gram within the national healthcare system. This study 
aims to assess the impact of the COVID-19 pandemic 
and the introduction of the compulsory social health 
insurance system (CSHIS) on hepatitis C and diabe-
tes dispanserization rates in Kazakhstan from 2018 to 
2023, using Interrupted Time Series (ITS) analysis.

Materials and Methods

Data sources

The data for hepatitis C and diabetes dispanseri-
zation rates in absolute numbers in Kazakhstan were 
obtained upon official request from the of the National 
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Research Center for Health Development of the Re-
public of Kazakhstan. This dataset provides monthly 
hepatitis C and non-insulin dependent type diabetes 
dispanserization counts from January 2018 to Decem-
ber 2023, using the following codes from the Interna-
tional Classification of Diseases, 10th Revision, Clinical 
Modification (ICD-10-CM): B18.2 and E11-E11.9. 
This data was specifically chosen to analyze the num-
ber of patients who were enrolled in regular medical 
monitoring. Monthly data was obtained and combined.  

Figure 1 presents the hepatitis C dispanserization dy-
namics, illustrating an increase in the number of hepatitis 
C dispanserization from 2018 to 2023. Figure 2 repre-
sents the monthly number of diabetes dispanserization 
rate, also reflecting a steady increase from 2018 to 2023. 

Analysis method

ITS analysis was used to assess the impact of the 
COVID-19 pandemic and CSHIS reintroduction 

Figure 1. Monthly Hepatitis C Dispanserization Rate in Kazakhstan in Absolute 
Numbers (2018-2023) 
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Figure 2. Monthly Diabetes Dispanserization Rate in Kazakhstan in Absolute Numbers 
(2018-2023)
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“trend” variables. The final model encompassed all 
these variables. Predictions of hepatitis C and diabe-
tes dispanserization rates based on intervention dates 
were generated using the ‘predict’ function in conjunc-
tion with the ‘lm’ function. Scatter plots were created 
using the ‘plot’ function. These functions are native to 
base R, eliminating the need for additional packages.

Results

Unadjusted Impact of the COVID-19 Lockdown on 
Hepatitis C and Diabetes Dispanserization Rates in 
Kazakhstan (2018-2023)

The ITS analysis evaluated the impact of the 
COVID-19 lockdown announcement on the monthly 
hepatitis C dispanserization rate in Kazakhstan from 
January 2018 to December 2023. The unadjusted re-
gression model results, as presented in Table 1, reveal an 
intercept, representing the baseline monthly hepatitis C  
dispanserization rate when other variables are held 
constant, estimated at 29 924 (SE = 422, p < 0.001). 
The coefficient for the COVID-19 lockdown effect, 
indicating the change in the monthly hepatitis C dis-
panserization rate post-lockdown announcement, was 
estimated at -812 (SE = 778, p = 0.3). This suggests a sta-
tistically insignificant decrease in monthly  hepatitis C  
dispanserization rates following the COVID-19 lock-
down announcement. Additionally, the coefficient 

on hepatitis C and diabetes dispanserization rates in 
 Kazakhstan. Interrupted time series analysis is a statis-
tical method for evaluating the effects of interventions 
or external events on time-series data. It enables the 
analysis of both immediate and gradual shifts in the 
outcome variable following the intervention, specifi-
cally the onset of the pandemic and the reintroduction 
of CSHIS in Kazakhstan.

Data preprocessing

For the ITS analysis, we developed three key vari-
ables: the “lockdown effect” variable, the “trend” vari-
able, and the “CSHIS effect” variable. The “lockdown 
effect” variable marks the intervention date, which is 
set based on the lockdown declaration in Kazakhstan 
on March 19, 2020. Thus, the corresponding “lock-
down effect” date is March 2020. The “trend” variable 
measures how closely each monthly variable aligns 
with this intervention date. The “CSHIS effect” vari-
able similarly marks the intervention date associated 
with the implementation of CSHIS in Kazakhstan on 
January 1, 2020, making January 2020 the “CSHIS ef-
fect” date. Consequently, we collected approximately 
three years of data prior to the expected impacts of 
the COVID-19 lockdown and compared these trends 
with nearly three years of data following the lockdown.

Statistical analysis

All data processing and statistical analyses were 
conducted using RStudio (Version 4.3.2; RStudio, 
Inc., Boston, MA, USA). Linear regression analy-
sis was performed utilizing the ‘lm’ function. The 
unadjusted impact of the COVID-19 lockdown on 
hepatitis C and Diabetes dispanserization rates in 
 Kazakhstan was evaluated based on the “lockdown 
effect” and “trend” variables. For the adjusted impact, 
the analysis accounted for the country’s population 
size, incorporating the “lockdown effect,” “trend” vari-
ables, and the monthly population data provided by 
the Statistical Committee of the Republic of Kazakh-
stan. Additionally, to assess the impact adjusted for 
the reintroduction of the Compulsory Social Health 
Insurance System (CSHIS), the model included the 
“CSHIS effect” alongside the “lockdown effect” and 

Table 1. Unadjusted linear regression model results examining 
the impact of the COVID-19 lockdown on hepatitis C and 
 diabetes dispanserization in Kazakhstan (2018-2023)

Variables Estimate SE1 P-value

Hepatitis C

Hepatitis C rate 29 924 422 <0.001

Lockdown effect -812 778 0.3

Trend 117 18 <0.001

Diabetes

Diabetes rate 350 966.6 1021.3 <0.001

Lockdown effect -7 511.2 1 883.7 <0.001

Trend 2 508.4 43.5 <0.001

1SE – standard error
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each month, taking population size into account, as 
shown in Table 2. The intercept, representing the base-
line hepatitis C dispanserization rate with all other 
variables held constant, was estimated at 246 000   
(SE = 35 000, p < 0.001). The coefficient for the 
COVID-19 lockdown effect, reflecting the change in 
the hepatitis C dispanserization rate after the lockdown 
announcement, was -2 970 (SE = 727, p < 0.001). This 
finding highlights a significant decline in monthly hep-
atitis C dispanserization rates following the lockdown. 
Furthermore, the coefficient for the trend variable 
was 477 (SE = 61.5, p < 0.001), suggesting a nota-
ble upward trend in dispanserization rates over time.  

for the trend variable was estimated at 117 (SE = 18,  
p < 0.001), indicating a significant increasing trend in 
hepatitis C dispanserization rates over time. Subse-
quently, the analysis extended to evaluate the impact 
of the COVID-19 lockdown on monthly diabetes 
dispanserization rates within the same timeframe. The 
findings were similar to those observed for hepatitis C.  
The unadjusted regression model estimated the inter-
cept for diabetes dispanserization rates at 350 966.6 
(SE = 1 021.3, p < 0.001), representing the baseline 
rate. The coefficient for the lockdown effect, reflect-
ing the change in monthly diabetes dispanseriza-
tion rates post-lockdown, was estimated at -7 511.2  
(SE = 1 883.7, p < 0.001), indicating a decrease in 
rates, though it was statistically insignificant. Addi-
tionally, the trend variable’s coefficient was estimated 
at 2 508.4 (SE = 43.5, p < 0.001), signifying a signifi-
cant positive trend in diabetes dispanserization rates 
over time.

Figure 3 presents the visual representation of the 
ITS analysis of monthly hepatitis C and diabetes dis-
panserization rates from 2018 to 2023. A decrease in 
hepatitis C and Diabetes dispanserization rates is ob-
served precisely at the “lockdown effect” point; how-
ever, an upward trend is evident afterward.

The Impact of the COVID-19 Lockdown on Hepatitis C  
Rate in Kazakhstan Adjusted to the Kazakhstan 
Population

As the second step of the analysis, we adjusted 
the monthly hepatitis C dispanserization rates for 

Figure 3. COVID-19 Lockdown Effect on A) Hepatitis C Dispanserization Rates in Kazakhstan (2018-2023); B) Diabetes 
 Dispanserization Rates in Kazakhstan (2018-2023)

Table 2. Linear Regression Model Results Examining the Im-
pact of the COVID-19 Lockdown on Hepatitis C and Diabetes 
Dispanserization Rates in Kazakhstan Adjusted to the Country 
Population

Variables Estimate SE1 P-value

Hepatitis C

Hepatitis C rate 246 000 35 800 <0.001

Lockdown effect -2 970 727 <0.001

Trend 477 61.5 <0.001

Country population -0.0115 0.0019 <0.001

Diabetes

Diabetes rate 579 000 104 000 <0.001

Lockdown effect -9 790 2 110 <0.001

Trend 2 890 178 <0.001

Country population -0.0121 0.00552 0.032

1SE – standard error
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a fluctuating upward trend over time. Similarly, a slight 
decrease is evident in the Diabetes dispanserization rate 
at the time of the ‘lockdown effect,’ which is subse-
quently followed by a steady and continuous increase.

The Impact of the COVID-19 Lockdown on Hepatitis C 
Rate in Kazakhstan Adjusted to the CSHIS Effect 

As the third step of the analysis, we adjusted the 
monthly hepatitis C dispanserization rates to account 
for the “CSHIS effect” following the implementation 
of CSHIS in January 2020, as shown in Table 3. The 

The population effect coefficient was -0.0115  
(SE = 0.0019, p < 0.001), indicating that as the popula-
tion size increased, there was a slight downward trend 
in monthly hepatitis C dispanserization rates. In the 
subsequent analysis, we examined the impact of the 
COVID-19 lockdown on monthly diabetes dispanser-
ization rates, also adjusted for the country’s population 
size over the same period. The results mirrored those 
observed for hepatitis C, revealing that both the lock-
down and population size had negative effects on the 
diabetes dispanserization rate. The adjusted regression 
model estimated the intercept for diabetes dispanseri-
zation rates at 579 000 (SE = 104 000, p < 0.001), 
representing the baseline rate. The coefficient for the 
lockdown effect, indicating changes in monthly diabe-
tes dispanserization rates post-lockdown, was -9 790  
(SE = 2 110, p < 0.001), signaling a significant decrease 
in rates. The trend variable’s coefficient was 2 890  
(SE = 178, p < 0.001), indicating a significant posi-
tive trend in diabetes dispanserization rates over time. 
Lastly, the population effect coefficient was -0.0121 
(SE = 0.00552, p = 0.032), showing a slight downward 
trend in monthly diabetes dispanserization rates as the 
population size increased.

Figure 4 illustrates the ITS analysis of monthly 
hepatitis C and Diabetes dispanserization rates in 
 Kazakhstan from 2018 to 2023, with adjustments for 
the monthly population size. The analysis reveals a 
noticeable decline in the hepatitis C dispanserization 
rate at the onset of the ‘lockdown effect,’ followed by 

Figure 4. COVID-19 Lockdown Effect on A) Hepatitis C Dispanserization Rates in Kazakhstan Adjusted to the Country Popula-
tion Size (2018-2023); B) Diabetes Dispanserization Rates in Kazakhstan Adjusted to the Country Population Size (2018-2023)

Table 3. Linear Regression Model Results Examining the 
 Impact of the COVID-19 Lockdown on Hepatitis C and 
 Diabetes Dispanserization Rates in Kazakhstan Adjusted to the 
CSHIS Effect

Variables Estimate SE1 P-value

Hepatitis C

Hepatitis C rate 29 643.7 437.4 <0.001

Lockdown effect -2 920.1 1 317.2 0.03

Trend 110.4 17.9 <0.001

CSHIS effect 2530.8 1 289.9 0.054

Diabetes

Diabetes rate 350 665.8 1082.8 <0.001

Lockdown effect -9 772.3 3 261.2 <0.01

Trend 2 501.5 44.4 <0.001

CSHIS effect 2 715 3 193.4 0.3982

1SE – standard error
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trend variable’s coefficient was 2,501.5 (SE = 44.4, 
p < 0.001), indicating a significant positive trend in 
diabetes dispanserization rates over time. Lastly, the 
CSHIS effect coefficient was 2 715 (SE = 3 193.4,  
p = 0.3982), indicating an increase in rates associated 
with the CSHIS implementation, although not statis-
tically significant.

Figure 5 illustrates the ITS analysis of monthly 
hepatitis C and diabetes dispanserization rates from 
2018 to 2023, adjusted for the CSHIS effect. Notably, 
there is a significant increase in hepatitis C dispanseri-
zation rates beginning in January 2020, coinciding with 
the implementation of CSHIS. This rise is followed 
by a marked decrease at the onset of the “lockdown 
effect,” with a subsequent downward trend observed 
thereafter. Similarly, a slight increase in diabetes dis-
panserization rate in January 2020 at the “CSHIS 
effect” time is evident, followed by a slight decrease 
at the time of the ‘lockdown effect,’ which is subse-
quently followed by a steady and continuous increase.

The Impact of the COVID-19 Lockdown on Hepatitis C 
Rate s in Kazakhstan Adjusted to the Kazakhstan 
Population and CSHIS Effect 

The final model illustrates the monthly ad-
justed hepatitis C dispanserization rates, accounting 
for the effects of the CSHIS implementation, the 
COVID-19 lockdown, and the monthly population 

intercept, representing the baseline monthly hepatitis C  
dispanserization rate when all other variables are held 
constant, was estimated at 29 643.7 (SE = 437.4,  
p < 0.001). The coefficient for the COVID-19 lockdown 
effect, reflecting the change in monthly hepatitis C  
dispanserization rates post-lockdown announce-
ment, was estimated at -2 920.1 (SE = 1,317.2,  
p = 0.03), indicating a significant decline in rates fol-
lowing the lockdown. Additionally, the coefficient for 
the trend variable was estimated at 110.4 (SE = 17.9, 
p < 0.001), suggesting a notable upward trend in dis-
panserization rates over time. The coefficient for the 
CSHIS effect was estimated at 2,530.8 (SE = 1 289.9, 
p = 0.054), indicating a near-significant increase in 
rates associated with the CSHIS implementation.

In the subsequent analysis, we examined the im-
pact of the COVID-19 lockdown on monthly diabetes 
dispanserization rates, also adjusted for the “CSHIS 
effect” over the same period. The results mirrored 
those observed for hepatitis C, revealing that although 
not statistically significant the CSHIS implementa-
tion had a positive impact on the diabetes dispanseri-
zation rates. The adjusted regression model estimated 
the intercept for diabetes dispanserization rates at  
350 665.8 (SE = 1 082.8, p < 0.001), representing the 
baseline rate. The coefficient for the lockdown effect, 
indicating changes in monthly diabetes dispanseriza-
tion rates post-lockdown, was -9 772.3 (SE = 3 261.2, 
p < 0.01), signaling a significant decrease in rates. The 

Figure 5. COVID-19 Lockdown Effect on A) Hepatitis C Dispanserization Rates in Kazakhstan Adjusted to the CSHIS effect; B) 
Diabetes Dispanserization Rates in Kazakhstan Adjusted to the CSHIS effect
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negative impact on the diabetes dispanserization rates. 
The adjusted regression model estimated the inter-
cept for diabetes dispanserization rates at 570 000  
(SE = 109 000, p < 0.001), representing the baseline 
rate. The coefficient for the lockdown effect, indicat-
ing changes in monthly diabetes dispanserization rates 
post- lockdown, was -10 500 (SE = 3 210, p < 0.01), 
signaling a significant decrease in rates. The trend 
variable’s coefficient was 2 870 (SE = 188, p < 0.001), 
indicating a significant positive trend in diabetes dis-
panserization rates over time. The CSHIS effect co-
efficient was 932 (SE = 3 250, p = 0.77), indicating 
an increase in rates associated with the CSHIS im-
plementation, although not statistically significant. 
Lastly, the coefficient for the monthly population vari-
able is estimated at -0.0117 (SE = 0.006, p = 0.047), 
indicating a minor yet significant impact on dispan-
serization rates.

Figure 6 presents the visual representation of the 
ITS analysis of monthly hepatitis C and diabetes dis-
panserization rates from 2018 to 2023, adjusted for 
the effects of CSHIS implementation and population 
size. A notable increase in hepatitis C dispanserization 
rates is observed starting from January 2020, coinciding 
with the implementation of CSHIS. This is followed 
by a sharp decline immediately after the COVID-19 
lockdown announcement, with a subsequent fluctuat-
ing upward trend. Similarly, a slight increase in diabetes 
dispanserization rates is evident in January 2020, corre-
sponding with the “CSHIS effect,” followed by a slight 
decrease during the “lockdown effect” period, which is 
then followed by a steady and continuous increase.

Discussion

The country population health was affected by 
COVID-19 pandemic and the implementation of the 
CSHIS system. This study aimed to quantitively as-
sess the impact of the COVID-19 pandemic and the 
CSHIS implementation on hepatitis C and diabetes 
dispanserization rates (2018 to 2023) in  Kazakhstan. 
The unadjusted ITS analysis shows that the 
COVID-19 lockdown had a significant negative effect 
on diabetes dispanserization rates (estimate = –8 511.2,  
SE = 1 883.7, p < 0.001), yet did not affect the rates 

Table 4. Linear Regression Model Results Examining the Im-
pact of the COVID-19 Lockdown on Hepatitis C and Diabetes 
Dispanserization Rates in Kazakhstan Adjusted to the Country 
Population and CSHIS Effect

Variables Estimate SE1 P-value

Hepatitis C

Hepatitis C rate 238 000 37 400 <0.001

Lockdown effect -3 590 1 100 <0.01

Trend 462 64.7 <0.001

CSHIS effect 838 1 120 0.45

Country population -0.0111 0.0019 <0.001

Diabetes

Diabetes rate 570 000 109 000 <0.001

Lockdown effect -10 500 3 210 <0.01

Trend 2 870 188 <0.001

CSHIS effect 932 3 250 0.77

Country population -0.0117 0.006 0.047

1SE – standard error

size, as detailed in Table 4. The intercept, representing 
the baseline monthly hepatitis C dispanserization rate 
when all other variables are held constant, is estimated 
at 238 000 (SE = 37 400, p < 0.001). The coefficient 
for the COVID-19 lockdown effect, which indicates 
the change in monthly hepatitis C dispanserization 
rates following the lockdown announcement, is –3 590  
(SE = 1 100, p < 0.01). This result suggests a signifi-
cant reduction in dispanserization rates immediately 
after the lockdown. Furthermore, the coefficient for 
the centering variable is 462 (SE = 64.7, p < 0.001), re-
flecting a significant upward trend in dispanserization 
rates over time. The effect of CSHIS was not statisti-
cally significant, with a coefficient of 838 (SE = 1 120, 
p = 0.45). Lastly, the coefficient for the monthly popu-
lation variable is estimated at -0.0111 (SE = 0.0019,  
p = 0.001), indicating a minor yet significant impact on 
dispanserization rates. In the subsequent analysis, we 
examined the impact of the COVID-19 lockdown on 
monthly diabetes dispanserization rates, also adjusted 
for the “CSHIS effect” and monthly population size 
over the same period. The results mirrored those ob-
served for hepatitis C, revealing that although not sta-
tistically significant the CSHIS implementation had a 
positive impact, and population size had a significant 
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 4.4-fold reduction (13). One way to explain the de-
crease in primary morbidity could be the heavily un-
derfunded healthcare system with high out-of-pocket 
costs, which hindered access to medical services and, 
consequently, led to a decrease in the number of people 
diagnosed with hepatitis C (11). In 2020, the highest 
proportion of hepatitis C carriers (14.7%) was found 
among patients undergoing drug treatment in hospi-
tals (13). In 2021, significant risk factors of hepatitis C 
in three major regions of Kazakhstan were also iden-
tified as having a family member infected with viral 
hepatitis and a history of blood transfusion (14). These 
factors also highlight the negative consequences of the 
underfunded, low-quality healthcare system, where 
medical treatment remains a significant risk factor for 
hepatitis C infection.

The prevalence of both type 1 and type 2 diabetes 
in Kazakhstan increased by 1.7 times between 2014 
and 2019, according to epidemiological data (15). The 
analysis of awareness shows that urban populations and 
women in particular have a significantly higher level 
of awareness, treatment and control of diabetes (16).  
A nationwide study investigating clinical characteris-
tics and risk factors among COVID-19 patients with 
diabetes in Kazakhstan reported that diabetes as a co-
morbidity was significantly associated with increased 
in-hospital mortality (17). Additionally, research on 
type 2 diabetes in the country indicates that individuals 
over 45 years of age, women, and those with elevated 

of hepatitis C dispanserization (estimate = –812,  
SE = 778, p = 0.3). It is important to note that both dis-
panserization rates show a significant upward trend over 
time. When the analysis was adjusted for the country’s 
population size, the negative effect of the COVID-19 
lockdown became significant for hepatitis C  
(estimate = –2 970, SE = 727, p < 0.01) and diabetes 
(estimate = –9 790, SE = 2 110, p < 0.001), while the 
increasing population size had a significant negative 
effect. After adjusting for the effect of CSHIS imple-
mentation, the lockdown effect remained significant 
for hepatitis C (estimate = –2 920.1, SE = 1 317.2,  
p = 0.03) and diabetes (estimate = –9 772, SE = 3 261.2,  
p < 0.01), while the CSHIS implementation effect was 
not significant in either case. When the COVID-19 
lockdown effect was adjusted for the country’s popula-
tion size and CSHIS implementation, the lockdown 
effect remained significant for hepatitis C (estimate = 
–3,590, SE = 1,100, p < 0.01) and diabetes (estimate 
= –10,500, SE = 3,210, p < 0.01). Population growth 
had a significant negative effect on both dispanseri-
zation rates, while the CSHIS implementation effect 
remained insignificant in both cases. In addition, the 
obtained data shows that both hepatitis C and dia-
betes dispanserization rates are growing, and ITS re-
sults confirm the significant upward trend over time. 
From 2009 to 2020, the primary morbidity of viral 
hepatitis C declined significantly, with rates dropping 
from 0.83 to 0.28 per 100,000 population, marking a 

Figure 6. COVID-19 Lockdown Effect on Monthly A) Hepatitis C Dispanserization Rates Adjusted for the CSHIS Effect and 
the Country Population Size (2018-2023); B) Diabetes Dispanserization Rates Adjusted for the CSHIS Effect and the Country 
Population Size (2018-2023)
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and diabetes remained covered under the guaranteed 
volume of care, their dispanserization rates remained 
unaffected by the policy change. Limitations of the 
study: 1) This study might not consider various ele-
ments that could affect chronic disease dispanseriza-
tion rates, such as economic conditions, environmental 
factors, cultural shifts, or other policy changes. 2) This 
analysis is limited to data through December 2023. 
Additional long-term data would be useful in confirm-
ing the ongoing impact of CSHIS on dispanserization 
rates. 3) It is assumed in the study that CSHIS imple-
mentation led to uniform improvements in healthcare 
access and quality for the entire population, which may 
not necessarily be true. 4) The present analysis does not 
account for the fact that CSHIS coverage is a variable 
that changes over time, with insurance coverage rates 
increasing from 82.6% in 2021 to 86.5% in 2023 (23).

Conclusion

The COVID-19 pandemic had a significant nega-
tive impact on dispanserization rates for both hepatitis 
C and diabetes in Kazakhstan. In contrast, our analy-
sis shows that the implementation of CSHIS did not 
significantly affect the dispanserization rates of these 
chronic conditions. These findings emphasize the im-
portance of implementing resilient policies that not 
only expand the coverage but also ensure the continu-
ity of essential healthcare services from being disrupted 
during pandemics or other emergencies, so that pa-
tients continue to receive the medical care they need.
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waist circumference are more likely to be newly diag-
nosed with type 2 diabetes mellitus (18). Conversely, 
being over 45, having a high waist circumference, and 
a family history of diabetes are linked to preexist-
ing type 2 diabetes mellitus (18). The data from our 
analysis align with global projections that indicate a 
continuous rise in diabetes prevalence, further high-
lighting the urgency of improving diabetes manage-
ment and healthcare delivery systems in Kazakhstan to 
mitigate the disease’s growing burden. Approximately  
529  million people worldwide had diabetes in 2021, 
and the global age standardized diabetes prevalence was 
6.1% (19). By 2050, more than 1.31 billion people are 
expected to have diabetes, with age-standardized rates 
above 10% in 89 (43%) of 204 countries and territories 
(19). The results of the present analysis provide insight 
into the latent population of the country. Our find-
ings are contradictory when compared to other studies 
in the same area. A recent analysis investigating the 
effect of the COVID-19 lockdown and CSHIS im-
plementation on live birth rates in Kazakhstan found 
that CSHIS implementation had a significant positive 
impact on live birth rates, whereas the COVID-19 
lockdown did not (20). There are several aspects of the 
healthcare system and medical services that are worth 
discussing. Socially significant and infectious diseases 
have always been covered under Kazakhstan’s guar-
anteed volume of free medical care (21). In October 
2020, the Government of the Republic of Kazakhstan 
issued a decree updating the list of services included 
in the guaranteed volume of free medical care outside 
of CSHIS coverage, which includes the diagnosis and 
treatment of socially significant and infectious diseases 
(22). Hepatitis C and diabetes fall into this category, 
which means that the introduction of CSHIS has not 
changed medical care for patients with hepatitis C and 
diabetes (22). As a result, we do not observe an ef-
fect of CSHIS implementation on the dispanseriza-
tion rates of hepatitis C and diabetes, yet we do see a 
negative impact from the COVID-19 lockdown. The 
introduction of CSHIS altered the healthcare system’s 
financing mechanism, improving access to and af-
fordability of healthcare services, potentially boosting 
couples’ reproductive confidence and reducing out-of-
pocket expenses related to pregnancy monitoring and 
obstetric services (23,24). However, since hepatitis C 



Acta Biomed 2025; Vol. 96, N. 1: 16445 11

11. World Health Organization. Assessments of sexual, repro-
ductive, maternal, newborn, child and adolescent health 
in the context of universal health coverage in six countries  
in the WHO European Region: a synthesis of findings from 
the country reports. (2020). https://iris.who.int/handle 
/10665/331392 [Accessed August 6, 2024]

12. Aiypkhanova A. Healthcare-Associated Infections (HAI) in 
Kazakhstan: Can We Trust Reporting? A Mixed- Methods 
Study of Institutional Culture, Context and Leadership in 
Hospitals and State Public Health Agencies. Indiapolis: 
Indiana University. (2023):1–24 p. https://www.proquest.
com/openview/f34be4124e148cd33e9bcc0e6ac3f72a/1?pq 
-origsite=gscholar&cbl=18750&diss=y [Accessed  September 
12, 2024]

13. Sakupova GA, Glushkova NY, Sulejmenova ZN, et al. Anal-
ysis of the long-term dynamics of the incidence of viral hep-
atitis B and C in the territory of the Republic of  Kazakhstan 
(retrospective analysis). Sci Health. (2021);23:163–171.  
doi: 10.34689/SH.2021.23.4.018

14. Nersesov A, Gusmanov A, Crape B, et al.  Seroprevalence 
and risk factors for hepatitis B and hepatitis C in three 
large regions of Kazakhstan. PLoS One. (2021);16: 
e0261155–e0261165. doi: 10.1371/journal.pone.0261155

15. Galiyeva D, Gusmanov A, Sakko Y, et al. Epidemiology of 
type 1 and type 2 diabetes mellitus in Kazakhstan: data from 
unified National Electronic Health System  2014–2019. 
BMC Endocr Disord. (2022);22:1–10. doi: 10.1186/S12902 
-022-01200-6/TABLES/4

16. Supiyev A, Kossumov A, Kassenova A, et al. Diabetes prev-
alence, awareness and treatment and their correlates in older 
persons in urban and rural population in the Astana region, 
Kazakhstan. Diabetes Res Clin Pract. (2016);112:6–12.

17. Dyusupova A, Faizova R, Yurkovskaya O, et al. Clini-
cal characteristics and risk factors for disease severity and 
mortality of COVID-19 patients with diabetes mellitus in 
Kazakhstan: A nationwide study. Heliyon. (2021);7:e06561. 
doi: 10.1016/j.heliyon.2021.e06561

18. Orazumbekova B, Issanov A, Atageldiyeva K, et al. Prev-
alence of impaired fasting glucose and type 2 diabetes in 
 Kazakhstan: findings from large study. Front Public Health. 
(2022);10:810153. doi: 10.3389/fpubh.2022.810153

19. Ong KL, Stafford LK, McLaughlin SA, et al. Global, regional, 
and national burden of diabetes from 1990 to 2021, with projec-
tions of prevalence to 2050: a systematic analysis for the Global 
Burden of Disease Study 2021. Lancet. (2023);402:203–234. 
doi: 10.1016/s0140-6736(23)01301-6/attachment/7efd851a-
c4e7-4b42-a845-06319d9e6efb/mmc1.pdf

20. Karibayeva I, Moiynbayeva S, Akhmetov V, et al. Inter-
rupted time series analysis of the impact of the COVID-19 
pandemic and compulsory social health insurance sys-
tem on fertility rates: a study of live births in Kazakhstan,  
2019–2023. Front Public Health. (2024);12:1454420–
1454430. doi: 10.3389/FPUBH.2024.1454420

21. Order of the Minister of Health of the Republic of 
 Kazakhstan. On approval of the List of medicines and med-
ical devices within the guaranteed volume of free medical 

preparation, Writing – Review and Editing. BN: Supervision, 
 Project Administration, Validation, Writing - Review and  Editing. 
ZA: Resources, Writing – Original/draft preparation, Writing –  
Review and Editing. AS: Investigation, Writing – Review and Ed-
iting. AK: Formal Analysis, Resources, Writing – Original/draft 
preparation, Writing – Review and Editing.

Declaration on the Use of AI: None.

Funding: No funding was received for this research.

References

1. World Health Organization (WHO). Diabetes Fact Sheets. 
Key Facts. (2023). https://www.who.int/news-room/fact 
-sheets/detail/diabetes [Accessed September 12, 2024]

2. International Diabetes Federation. Diabetes Facts and Fig-
ures. Diabetes around the world. (2021). https://idf.org 
/about-diabetes/diabetes-facts-figures/ [Accessed September 
12, 2024]

3. Yang J, Qi JL, Wang XX, et al. The burden of hepatitis C 
virus in the world, China, India, and the United States 
from 1990 to 2019. Front Public Health. (2023);11: 
1041201–1041211. doi: 10.3389/fpubh.2023.1041201/pdf

4. Beissova A, Kamkhen V, Turbekova M, Malgazhdarov M, 
Koshkimbayeva S, Kozhabek L. Epidemiological  Features of 
Diabetes in Kazakhstan in 2018-2021 (Population Study). 
Med J Islam Repub Iran. (2023);37:35–45. doi: 10.47176 
/mjiri.37.35

5. Maikenova A, Nersesov A, Kuantay E, et al. Evaluation of 
Predictors of Ineffectiveness of Antiviral Therapy for Chronic 
Hepatitis C in the Republic of Kazakhstan. PREPRINT. 
Research Square. (2023). doi: 10.21203/rs.3.rs-3725698/v1

6. Macintyre CR. Global spread of COVID-19 and pan-
demic potential. Glob Biosecur. (2020);2:1–3. doi: 10.31646 
/GBIO.55

7. Ji Y. Emerging Viral Infections in Vulnerable  Populations: 
Epidemiology and mathematical modeling. Rotterdam:  
Erasmus MC-University Medical Center. (2023):113–117  
p. https://core.ac.uk/download/pdf/567466875.pdf#page=121  
[Accessed September 12, 2024]

8. World Health Organization (WHO). Kazakhstan. The 
current COVID-19 situation. (2023). https://www.who.int 
/countries/kaz [Accessed September 12, 2024]

9. Nugman A, Yegemberdiyeva S, Petrovčíková K. Effective-
ness of the introduction of compulsory health insurance in 
the healthcare system of the Republic of Kazakhstan. Vieš 
Polit Adm. (2022);21(5):690–693. doi: 10.13165/VPA-22 
-21-5-14

10. Almagambetova N. Overhauling the health-care system 
in Kazakhstan. Lancet. (1999);354:313–314. doi: 10.1016 
/s0140-6736(05)75225-9



Acta Biomed 2025; Vol. 96, N. 1: 16445 12

24. Mandatory Social Health Insurance (MSHI) | Electronic 
government of the Republic of Kazakhstan. https://egov 
.kz/cms/en/articles/health_care/osms [Accessed August 6, 
2024]

Correspondence:
Received: 09 September 2024
Accepted: 11 October 2024
Manzura Baimukhanova, Master of Medical Sciences,  
PhD candidate
Kazakhstan’s Medical University “KSPH”. 
Al-Farabi Kazakh National University, Street: 19A Utepov 
Street, Kazakhstan, Almaty, 050043
E-mail: manzurabaimuhanova@gmail.com 
ORCID: 0009-0008-7546-1190

care and in the system of compulsory social health insur-
ance, including certain categories of citizens with certain 
diseases (conditions) with free and (or) preferential medi-
cines, medical devices and specialized medical products at 
the outpatient level. #666. (2017). https://adilet.zan.kz/rus 
/docs/V1700015724 [Accessed September 11, 2024]

22. Decree of the Government of the Republic of Kazakhstan. On 
approval of the list of guaranteed volume of free medical care 
and recognition of some decisions of the Government of the 
Republic of Kazakhstan as invalid. #672. (2020). https://adilet.
zan.kz/rus/docs/P2000000672#z11 [Accessed September 11, 
2024]

23. On approval of the Concept of Healthcare Development in 
the Republic of Kazakhstan until 2026. Resolution of the 
Government of the Republic of Kazakhstan. (2022). https://
adilet.zan.kz/rus/docs/P2200000945#z617 [Accessed August 
10, 2024]


