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Abstract. The state of the health care system is an important characteristic of the country’s social
and economic development, but the results of surveys can not demonstrate an objective result.
The respondents are influenced by a number of factors, including their level of socialization,
in assessing healthcare services. In the article, we consider the hypothesis that communication with
relatives and neighborhood significantly increases the relative pessimism of the subjective evaluation
of healthcare services by the elderly. In order to reduce the incompatibility of subjective assessments
of respondents, the anchoring vignette method is used.
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1. Introduction

The importance of an effective health care system can not be overemphasized.
However, getting an accurate assessment of the quality of healthcare services is a
difficult task. It is necessary to take into account the availability and effectiveness
of medical services at the same time. [Johansson, 1996]. Patients attach great
importance to the quality of medical services, are willing to visit not the nearest
medical institutions and pay for their quality [Akin, Hutchinson 1999; Choi et
al., 2004]. To create the most patient-oriented system, it is critically important
to measure the patients’ perception of the quality of care and to understand what
it is determined by. A large number of factors associated with and not related to
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the provision of specific medical services affect the assessment of the healthcare
services of the patient. Scientists have been dealing with this problem for over
a decade, but it does not lose its relevance due to the constant need to improve
the healthcare system. Most often, such studies are conducted by interviewing
patients. Respondents are usually invited to assess the healthcare system by
one scale or another. However, this assessment is subjective, since each patient
perceives the proposed scale in his own way depending on personal characteristics
and characteristics of the environment.

At the moment, the healthcare system in Russia remains insufficiently tar-
geted and adapted for the elderly, while they become the main consumers of
medical services as the population ages. It is the elderly, especially those liv-
ing alone, who often need outside help, and as a result, there is a demand for
medical services, which is partly covered by the healthcare system, and the rest
is borne by relatives [ Prokofieva, Mironova, 2015].

In this paper, the issue of comparability of subjective estimates of medical
services by elderly people is studied. Why do respondents tend to give more
optimistic or pessimistic assessments of health services? What affects the patients’
perception of the quality of these services?

To assess the degree of deviation of subjective estimates from the objective
ones for each respondent, we use the Vignettes Approach method. For today this
method is practically not applied in researches in Russia. In this work, we aim
to not only investigate the influence of factors determining the perception
of healthcare services by elderly people, but also to find out how the socialization
of the elderly, that is, their communication with children, relatives and friends,
shifts their subjective assessment of medical services. In the modern world, due to
the instability of marriages and other trends in the formation of the family, the role
of intergenerational transfers has increased especially [Swartz, 2009]. We assume
that the maintenance of informal social ties with close people and the provision
of the necessary care on their part increases the demands of the elderly for the
healthcare system. Intergenerational transfers can replace elementary formal
assistance for them, which means they expect improved quality of services from
the healthcare system.

2. Literature review

When thinking about caring for elderly members of a household, it is common
to think of two types of assistance: informal, provided by children and other
relatives and friends, and formal, carried out by professional nurses and social
workers. A study by Adrian Kalwij et al showed that 30% of informal assistance
to elderly Europeans (over 65 years old) is provided by friends and relatives
[Kalwij et al., 2014]. The authors detailed classification by separating informal
help from relatives (other family members, excluding children) and friends
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(including neighbors). The main conclusion of the article is that older people
in need of help appreciate not only the support of children and the formal work
of medical personnel, but also the help of other relatives and friends. It was also
found out that those elderly people who can not rely on children for one reason
or another need not only more assistance from social workers. They also expect
more communication from friends and relatives. Thus, medical services can not
completely replace informal human connections and help, which means that not
only such objective factors as the qualification of the doctor and the availability
of necessary medications will affect the evaluation of healthcare services by the
elderly, but also the human attitude of the staff, and the availability of assistance
from relatives.

The issue of examining patients’ opinions about the health care system is not
new. This is confirmed by, for example, an article [Sofaer, Firminger, 2005],
the authors of which analyzed a considerable number of surveys that examined
people’s attitudes to healthcare services. The most important factors are the
attitude of personnel [Larrabee, Bolden, 2001; Ngo-Metzger et al., 2003], the
quality of technical equipment and services [Jun et al, 1998; Anderson et al.,
2001], and the arrangement of hospitals and polyclinics [Stichler, Weiss, 2000].
Evaluations are also made up of the patient’s expectations of assistance and
feelings from the actual visit [Ross et al., 1994; Kravitz, 1996]. The complexity of
research on this topic is that the representations and expectations are different for
all patients and can change after a visit to the clinic. The perception of the quality
of services can be unstable over time, that is, patients will respond differently
about reception immediately after it and after a few weeks [Jackson et al., 2001].
According to the results of the research, the patient’s demographic characteristics,
for example, gender and age, also influence the evaluation of the healthcare
services by the patient (e.g. older respondents give on average higher scores),
one’s health and illnesses which bother him/her (higher ratings are given by
those who possess a relatively better health condition).

It is interesting to know whether only the technical characteristics of
medical and preventive institutions influence the evaluation of health services,
or “external” factors that occur outside hospital walls, also play an important
role. Data from earlier studies show, for example, that informal care for the
elderly from their children is a substitute for formal care at home. [Van Houtven,
Norton, 2004; Bonsang, 2008; Bolin et al., 2008; Lee et al.,2012] investigated
the impact of informal family care on formal care for the elderly in Korea and
found that informal family assistance, intergenerational transfers can to some
extent replace formal health services, however, only for some groups of older
people. For example, intergenerational transfers are a substitute for formal care
for people with diabetes, high blood pressure and mental illness. In addition, with
age, the help of relatives becomes more important for the elderly. In assessing
the perception of the healthcare system by the elderly, it is necessary to take into
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account factors that affect the need for health services. According to the results
of the article [Lee et al., 2012], one can say that such factors include, among
others, assistance from relatives and the presence of some chronic diseases. It is
also necessary to take into account the age of respondents and their mental health.

In addition, such characteristics of the respondents as age and education in-
fluence their perceptions of health, the need for healthcare, and hence, probably,
perception of medical services [Grol-Prokopczyk et al., 2011]. According to the
research of Hoeck, Van der Heyden et al., older people may have different atti-
tudes to their health, which means different demands on the healthcare system
depending on the level of income [Hoeck et al., 2014]. To test this hypothesis on
the data for Russia, this study included a pension variable for each respondent.

3. Data

The research is based on the results of the World Health Organization (WHO)
Study on Global Ageing and Adult Health-2007/10, Wave 1, This survey
was conducted in Russia in 2007-2010, adults over 18 years of age were interviewed
with an emphasis on population over 50 years. The data is not publicly available,
but they are available on request at WHO. The sample is representative of the
country, it was built on the basis of the results of the 2002 All-Russia Population
Census and WHO’s 2003 survey on federal districts and regions of Russia. From
the survey, only subjects with a low population density (less than 0.2% of the total
population of the country) were excluded. Of the 7,200 suitable households, 4644
were visited, of which 1407 participated in the survey. In total, 1000 respondents
in the age group of 18-49 and 5000 respondents over 50 years participated in the
survey. Both urban and rural residents were interviewed. The questionnaires
are quite extensive and cover many important aspects of life: social and economic
characteristics of the respondent, work activity, health status, healthcare services,
social connections, satisfaction with the standard of living, as well as household
management, family income and expenses, intrafamily and external transfers.

Individual data (individual questionnaires) and household data were
used for the study. Two sets of data were linked to the ID of the household.
The questions were renamed, some of the variables were converted to binary
ones from discrete ones (Table 1). The sample is limited both by age — we were
interested in persons of retirement age (for women, the lower limit is 55 years,
the age of the men examined is 60+), and by type of respondent household —
only elderly people live in the studied households. We also used only observations
that do not have omissions or vague responses in the variables of interest to us.
As a result, 850 observations were left in the sample. Data quality (no errors
or omissions of answers that are coded as 98, 99 or -8) is indicated by descriptive
statistics (Table 1). The exact formulations of the questions from the questionnaire
used in the study are given in the Appendix, Table 1.
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Table 1. Description of the variables used in the study

Variable Variable type Average  Median  Minimum  Maximum
Deviation Quantitative 2.3 2.6 -3.6 7
of estimate *

School** Binary 0.6 1 0 1
Postgraduate Binary
education** 0.0 0 0 1
Angina pectoris Binary 0.4 0 0 1
Asthma Binary 0.0 0 0 1
Depression Binary 0.0 0 0 1
Cataract Binary 0.2 0 0 1
Family assistance Binary 0.3 0 0 1
Time with family Hours per week 1.2 0 0 70
Pension Rubles per month 6608.4 5050 0 50000
Age Years 71.5 71 55 99
Age” 2 Years squared 5173.5 5041 3025 9801
Public events Discrete

1 — never

5 — daily 1.3 1 1 5
Meetings with Discrete
community leaders 1 — never

5 — daily 1.2 1 1 5
Activity outside Discrete
the home 1 — I would like

to go out more often

2 — generally

satisfied with

how often one goes

out into the street

3 — I would

not want to go

out more often 1.7 2 1 3

* The ‘Deviation of the estimate’ variable shows the difference between the assessment of the
healthcare services by the respondent himself and the estimate adjusted by the vignettes. The
assessment is obtained using the respondents’ answers to the question about the level of the healthcare
system (discrete variable: 1 - completely satisfied with the system, 5 - completely dissatisfied) and
answers to vignettes - how the respondent assesses the healthcare system in the described hypothetical
situations (discrete variable, the same 5-point scale).
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** The variables ‘School’ and ‘Postgraduate School’ are arranged so that, if the respondent received
a full secondary education or graduated from the postgraduate program, the corresponding variable
is equal to 1, and in the opposite case to zero. The remaining levels of education are not considered,
since they do not have a significant impact on the rejection of healthcare assessment by the respondent.

4. Models

Since the main goal of our research is to identify factors that affect the perception
of health services by older people, it is first of all necessary to assess this perception.
The respondents are offered to evaluate healthcare services on a five-point
scale. However, a number of factors influence the patient’s perception, such
as one’s environment, physical and psychological state. A more prosperous person
has high demands on the healthcare system, while other people need minimal
attendance. To obtain a single scale and the comparability of individual estimates,
we use the vignette method. It will enable comparing the assessments of different
respondents, correcting them by taking into account the personal perception
of the healthcare system and the quality of medical care. The first part of our
model is assessment of the degree of subjectivity of respondents’ answers using
the vignette method.

Nonparametric method of vignettes

The first step that must be taken to obtain the dependent variable is to compare
the subjective scales of the respondents when answering the question about sat-
isfaction with medical services. For this purpose the method of “Anchoring Vi-
gnettes” [Wand et al., 2011] was chosen. The essence of the method is that the
respondents’ answers are adjusted depending on their answers to the “vignettes”.
Vignette is a small story describing the situation of an abstract person, after read-
ing which, in our case, the respondent was to assess how satisfied he is with the
medical care of the character of the story. According to the model, respondents
should relate to the experience of hypothetical people as if it were their own ex-
perience. Then, using these vignettes as “anchors” or “gold standard”, we cor-
rect the respondents’ answers. The correctness of the survey results is ensured
by the order of the questions: Vignettes in the questionnaire are placed before
the question of the respondent’s own condition, which prepares him for a more
deliberate assessment [Hopkins, King, 2010].

Below are some examples of vignettes:

[Robert] broke his arm. The doctor told him about various options for its fixation
and after that drew blood for analysis. [ Robert] did not know why he needed to give
blood and was nervous until the doctor explained the reason for having to take the fest.
How do you assess the extent of Robert’s involvement in the decision to treat him?

[Stan] broke his leg. He took an hour to get to the nearest hospital. He was hurt,
but he had to wait for the surgeon for an hour, and he was operated on the next
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day. How do you estimate the amount of time that Stan spent before he received
medical help?

There are two approaches to using vignettes: parametric and nonparametric.
Parametric enables including answers to vignettes with certain coefficients
in the regression of respondents’ assessment of healthcare services. Thus,
the answers to vignettes with a certain weight will explain the shift in the
respondents’ assessment relative to the objective. The nonparametric method
enables correcting the estimate by translating the answers into a new scale with
account to the vignettes [King, Wand, 2007]. Since the research task is to bring
subjective scales of assessments of different people to a single, unified one, we first
use a nonparametric approach. Below we shall give its description.

The answer to the question about medical care for the i-th respondent will
be denoted as y,. His answer to the first vignette is z,, the second one is z,,,
and so on. To bring respondents’ answers to a single scale, function C , (1)
is introduced. This makes it possible to operate not by assessing respondents
who may be overstated or underreported, but by assessing the level of healthcare
in relation to the cases common to all respondents described in vignettes. So if
the respondent tends to overestimate the ratings, he will overstate them in the
case of vignettes, and function C, will lead all the answers to their location relative
to the vignettes.

Ly <z,
2’yi =3
C=137,<y,<z,

2n—1,y, >z, (1)

In total, 7 vignettes were used in the survey. In this case, the vignettes should
be ranked in order of “deterioration” of the situation, that is, the answer to the
first vignette is expected “very good”, and the last one — “very bad”. The exact
wording of the SAGE vignette issues is given in the Appendix, Table 2.

Now it is necessary to choose which of the 7 vignettes to include in the
analysis. To do this, let’s use the vignette ranking function included in the used
anchors package in the R environment. The ranking is carried out in order
to arrange the vignettes in the order in which they were placed by the majority
of the respondents, and at the same time exclude those of them whose answers
are similar. The more respondents place the vignettes in the intended order,
the more relevant the final score will be.

The initial table of the frequency of a sequence of vignettes is given in Table
3 in the Appendix. The first column shows the order of the ranking of the vignettes.
For example, in the second line “7,{1,2,3,4,5,6}” means that the majority
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of respondents evaluate the case described in vignette 7 as the best, putting it first.
The third line (7.5, {2,3,6}, {1,4}) means the following ranking by popularity
of vignettes by the respondents: 7 is the best case, followed by 5, followed
by 2, 3 or 6 in different sequences and the worst situation is 1 or 4.

Table 2 shows the proportion in which one vignette occurs before the other.

Table 2. The percentage of cases when the selected vignette under number i is less than the vignette
at number j (the i-th vignettes in rows, j-th — in columns).

<1 <2 <3 <4 <5 <6 <7
1 NA 0.05 0.098 0.213 0.021 0.093 0.008
2 0.451 NA 0.238 0.486 0.087 0.247 0.055
3 0.466 0.22 NA 0.491 0.08 0.274 0.057
4 0.191 0.08 0.088 NA 0.024 0.085 0.025
5 0.686 0.47 0.457 0.687 NA 0.506 0.142
6 0.424 0.174 0.208 0.421 0.054 NA 0.044
7 0.751 0.615 0.608 0.764 0.413 0.644 NA

After the analysis, we selected 4 vignettes in the following order — vign7,
vign5, vign6, vignl.

Thus, the number of observations without disruption of the natural order
was 528. The final distribution table is shown below (Table 3).

Table 3. The percentage of cases when the selected vignette under number i is less than the vignette
at number j (the i-th vignettes in rows, j-th — in columns).

<7 <5 <6 <1
7 NA 0.413 0.644 0.756
5 0.142 NA 0.506 0.686
6 0.044 0.054 NA 0.424
1 0.008 0.021 0.093 NA

Then we introduce function C , which sets the rank for the respondent’s answer,
formula (2).
Ly, <z,
2y, =2,
C =132, <y, <%;s

9,5,>z, Q)

For the set of vignettes obtained, we calculate the value of the function
for each respondent.
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However, since for some respondents this function is determined ambiguously
(for those who have placed the vignettes in a different order), we denote
the interval in which all suitable values of the function C . fall for them. Next,
we assign to each such interval a rank that will minimize the entropy of the
arrangement of the vignettes within each group. That is, for such answers we will
find the rank in which the respondents’ answers are most similar to the answers
in this interval. Table 4 in the Appendix contains ranks for intervals that minimize
entropy from the data under study. The values obtained are some objective scale,
which in future will be used to compare respondents’ answers by bringing their
subjective scales to a single unified one.

The last step is to transfer the ranks to the scores given to the single scale, and to
calculate the difference between them and the respondents’ answers. To do this,
let’s multiply the answers by 9/5 (the number of ranks / the number of possible
estimates), and then subtract the obtained ranks, that is, unified estimates from
them. The variable obtained shows how much the respondent’s score is lower
or higher than the unified, that is, the amount of deviation (positive or negative)
of the subjective evaluation from the objective.

Parametric method of vignettes

As a rule, the nonparametric method of vignettes is used together with
the parametric method. Let’s verify with the help of parametric analysis
the hypothesis about the significant influence of time spent with the family
on shifting estimates of the healthcare system to the elderly.

The difference between the parametric method and the nonparametric
method lies in the additional hypothesis that people distort the health assessment
not only due to their own bias, but also because of the discrete scale it proposes.
Initially, the level of health is expressed by a number on a continuous scale. When
respondents report their estimates of this level, there are two types of distortions.
The first is the subjective perception of the health system, which was mentioned
earlier. The second kind of distortion is that respondents are asked to express
their assessment on a discrete scale. Since initially the perception of the level
of health takes place on a continuous scale, as well as its objective value, people
have to make a continuous assessment to a discrete scale. This is the second
distortion [Wand et al., 2011].

Thus, for each respondent there are critical values that allow bringing
continuous estimates to the scale. If the respondent’s score falls between
two critical values, he reports a discrete estimate corresponding to this interval
[King, Wand, 2007].

In a survey conducted by SAGE, respondents needed to assess the level of the
healthcare system on a five-point scale. Thus, respondents have 4 critical values
(cutl, cut2, cut3, cut4). (Fig.1)
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Figure 1. Scheme of correlation of continuous perception of the level of the healthcare system by the
respondent with his answers on a discrete scale.

The results of the parametric analysis of the data studied in the article are given
in the Appendix, Table 5. Each of the four regressions at the beginning of the
table provides an opportunity to calculate individual critical values obtained
by substituting personal responses and variable values into regression. Variables
whose name begins with cut1 enter the regression of the first critical value, cut2 —
the second, and so on.

The parametric method requires more objective indicators for analysis,
therefore part of the explanatory variables differs from those included
in the regression of the nonparametric method : some individual characteristics
are replaced by the indicators of the respondents’ region of residence: per capita
income in the region, the average number of hospital beds per capita, and so on.!
According to the analysis conducted with the help of the parametric vignette
method, the time spent with the family, turned out especially significant for low
ratings. When an elderly person chooses between “not satisfied with the healthcare
system” and “not at all satisfied with the healthcare system,” the importance
of family support is greatest. The results show that the more time relatives
assist an elderly person, the more he/she is inclined to assess the level of the
health system at the lowest score (“5” on the SAGE scale is “not at all satisfied
with the healthcare system”). Respondents who have access to a good, in their
opinion, healthcare system, do not change their opinion about it depending
on the assistance of relatives. Also note that age is significant in each of the four
regressions, but it affects the dependent variable with different signs, depending
on the number of the critical value. Thus, the main results of the parametric
method confirm the earlier findings about the impact of the care of relatives
on assessments of the health care system by older people.

5. The results of assessing the impact of social factors
on the perception of healthcare services

In this paper, we will dwell in detail on the results of the nonparametric method
of vignettes, as more illustrative ones. To answer the main question of our
study, we construct a regression of the obtained estimates of the deviations
of respondents’ answers to a number of social and physical indicators of the

! The data for the regions are calculated on the basis of corresponding Rosstat indicators for the
period 2007-2010.
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respondents, which are identified with reference to past studies. We assume that
if the satisfaction of the elderly person under the influence of communication with
the family increases, then his demands for the healthcare system are overstated.

Most researchers considering healthcare service assessments use probit
models in their work. However, in this paper, the deviation of the health services
assessment given by each respondent from the one calculated on a unified scale
is considered, which is closer to the evaluation of the impact of informal assistance
from relatives on the need of the elderly in the formal one. To the chosen
dependent variable, binary choice models are not applicable, hypothesis testing
showed that the Least Squares Method describes the data most correctly. When
constructing the models, the linear least squares method, as well as a variant with
the addition of logarithms, were estimated. The Ramsey test shows that the most
successful specification is the linear least-squares method. To test the stability
of the model, several sets of variables were evaluated. The results are shown
in Table 4.

Table 4. Least Squares Method models that assess the deviation of the self-assessment of healthcare
system respondents from the most objective (Deviation estimates). In the models, robust estimates
of standard errors (with a correction for heteroscedasticity), variant HC1, were used.

Regressor Model 1 Model 2 Model 3
Time with family 0.02 ** 0.02 ** 0.02 **
(0.009) (0.009) (0.008)
Logarithm of the Pensions 0.05 ) 0.05
variable (0.075) (0.075)
Age 0.07 *** 0.08 *** 0.06 ***
(0.021) (0.011) (0.021)
Age” 2 —0.0005 *** —0.0005 *** —0.0005 ***
(0.000) (0.000) (0.000)
Angina pectoris 0.15 0.14 0.14
(0.103) (0.102) (0.103)
Asthma —0.41 * —0.43 * —0.44 *
(0.249) (0.240) (0.245)
Depression 0.40 0.52 * 0.42
(0.280) (0.283) (0.281)
Cataract —0.21 * —0.20 * —0.21*
(0.125) (0.124) (0.125)
Public events 0.16 — 0.16
(0.099) (0.098)
Meetings with community —0.3] *** —0.20 ** —0.3] ***
leaders (0.114) (0.101) (0.114)
Activity outside the home —0.15 —0.14 —0.14

(0.104) (0.102) (0.104)
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Regressor Model 1 Model 2 Model 3
School 0.21 * 0.21 ** 0.20 *
(0.107) (0.105) (0.106)
Postgraduate education —0.78 *** —(.78 *** —0.77 ***
(0.106) (0.097) (0.103)
Family assistance —0.08 —0.07 _
(0.124) (0.124)
R? 0.724 0.722 0.724
R’ 0.719 0.718 0.719
n 825 850 825
Ramsey test 0.878 0.911 0.78

(* — the variable is significant at a 10% level, ** — significant at 5%, *** — significant at a 1% level)

By results of the regressions it can be said that the model is quite stable
(R 2 in all variants is at the level of 0.72), the coefficients vary insignificantly.
The Ramsey test shows that the model specification is correct (p-value> 0.5).
All three equations are significant at a 1% level of significance.

As expected, socialization does have a significant impact on the deviation
of subjective assessments of older people. With all the specifications, social
activity is significant (meetings with community representatives are significant
at a 1% significance level). At the same time, communication with others
leads to a deterioration in the perception of health (since the scale of health
assessment is from 1 — very good to 5 — very bad). The help time is included
in the regression with a positive small coefficient (slightly worsens the perception).
In addition, some chronic diseases have also proved significant, in particular,
the perception of medical services worsens the presence of depression, which
is expected. The level of education was also significant. The presence of post-
graduate education in the respondent improves his/her perception of the level
of medical services. Age and square of age are significant, the older the person,
the sooner he is inclined to give a pessimistic assessment.

6. Conclusions

In this study, we identified factors that affect the evaluation of health services by the
elderly, and also assessed the impact of informal care by family and friends on the
evaluation of health services. Socialization of the elderly person has a significant
influence on the deviation of his/her subjective evaluation from the objective.
The assessment of healthcare services on average is lower, with other things being
equal for respondents supported by their friends and relatives, helping them
cope with the difficulties that arise. This means that more socialized people tend
to give worse assessment of the healthcare system. We believe that this is due
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to higher requirements for the services of older people who are used to caring
from the family and friends. The analysis confirmed our initial hypothesis: patients
who receive more care at home expect better quality of care in healthcare facilities,
which explains the pessimism of healthcare system assessments.

The analysis showed that the perception of healthcare services is influenced
by factors such as the age of the respondent, education, the presence of certain
specific chronic diseases. Age has a negative impact on the assessments
of respondents. The older the person, the worse he assesses the medical services
provided and is more demanding of them. If the respondent has a postgraduate
education, the deviation of his own estimate from the corresponding
assessment according to the given single scale will be significantly less. Older
people who graduated from the postgraduate course present, on average,
lower requirements for medical services. Chronic diseases, especially asthma
and depression, have a significant impact on the subjectivity of the perception
of the healthcare system. The presence of depression leads to a deterioration
in assessments, while the presence of asthma improves the perception of services.
The difference in the sign of influence can be associated with the specificity
of particular diseases. So, depression differs by a pessimistic view on all that
is happening, including the quality of healthcare services. In turn, asthma
is a fairly common disease, and the availability of known methods of medical
care for people with this disease can positively affect their perception of the
healthcare system.

According to the results of our study, it can be concluded that to obtain
the most comparable assessments of the healthcare system, it is necessary to take
into account not only the assessments themselves, but also some issues related
to the socialization of people, their communication with relatives. The very study
of the effectiveness of the system based on the results of interviews is justified,
since it allows simultaneously tracking the availability and effectiveness of medical
services. With the use of additional amendments to the social activity of respondents
using vignettes, it is possible to identify the objective level of healthcare services
and ways to improve patient satisfaction.
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Table 4. The optimal corrected values for the C-scale intervals.

Cs to Ce N Share Minimal entropy
1 to 1 283 0.33 1
2 to 2 135 0.16 2
3 to 3 51 0.06 3
4 to 4 31 0.04 4
5 to 5 7 0.01 5
6 to 6 10 0.01 6
7 to 7 7 0.01 7
8 to 8 21 0.03 8
9 to 9 19 0.02 9
1 to 4 41 0.05 2
1 to 5 3 0.00 2
1 to 6 12 0.01 2
1 to 7 2 0.00 2
1 to 8 5 0.01 2
2 to 4 73 0.09 2
2 to 5 2 0.00 2
2 to 6 38 0.05 2
2 to 7 3 0.00 2
2 to 8 36 0.04 2
2 to 9 1 0.00 2
3 to 6 2 0.00 6
3 to 7 1 0.00 6
3 to 8 2 0.00 6
4 to 6 23 0.03 6
4 to 7 2 0.00 6
4 to 8 11 0.01 6
4 to 9 3 0.00 6
5 to 8 1 0.00 6
5 to 9 1 0.00 6
6 to 8 19 0.02 6
6 to 9 5 0.01 6
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Table 5. Parametric models of vignettes that assess the dependence of self-assessment of the level
of the healthcare system by respondents.

Model 1 Model 2 Model 3
—8.00 —0.68 8.73
cutl.invariable (5.42) (5.94) (2.59)
—331.14 *** —300.14 *** —359.08 ***
cut 1.Beds per capita (93.92) (96.76) (94.2)
7.19 * 7.01°%
cutl.Income of the region (3.94) (3.95) —
—4.63 —4.67
cut 1.Family assistance. (7.07) (7.08) —
—0.04 —0.03 —0.04
cutl.Time with family (0.16) (0.16) (0.17)
1.83 ** 1.79 ** 1.64 *
cutl. Age (0.84) (0.84) (0.84)
1.82 1.34 0.29
cutl.Operations per capita (2.38) (2.43) (2.39)
—0.02 0.06 —0.08
cutl.Lives in the countryside (0.21) 0.2) (0.18)
cutl. Share of urban residents 0.35 0.2 —0.96
in the region (1.21) (1.24) (1.08)
0.37 0.39 0.39
cutl.Cancer diseases (0.29) (0.31) (0.3)
0.06 0.06 0.01
cutl.Infant mortality. (0.05) (0.05) (0.04)
6.54 6.47 0.6
cut2.invariable (5.5) (5.51) (1.06)
212.47 ** 195.91 ** 235.38 **
cut2.Beds per capita (95.06) (95.98) (93.21)
—4.36 —4.27
cut2.Income of the region (3.99) (4.01) —
4.89 4.84
cut 2.Family assistance. (7.08) (7.08) —
—0.04 —0.04 —0.03
cut2.Time with family (0.16) (0.16) (0.17)
—0.48 —0.43 —0.37
cut2. Age (0.85) (0.86) (0.85)
—3.34 —3.14 -2.77
cut2.Operations per capita (2.43) (2.48) (2.45)
0.01 —0.02 0.07
cut2.Lives in the countryside (0.20) 0.2) (0.19)
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Model 1 Model 2 Model 3
cut2. Share of urban residents —0.27 —0.12 0.55
in the region (1.22) (1.24) (1.08)
—0.15 —0.16 —0.13
cut2. Cancer diseases (0.29) (0.3) (0.29)
—0.09 * —0.09 * —0.06
cut2.Infant mortality. (0.05) (0.05) (0.04)
1.95 2.16 1.3 #x*
cut3.invariable (2.05) (2.06) (0.39)
131.27 *** 121.88 *** 127.34 ***
cut3.Beds per capita (29.17) (30.31) (27.6)
—0.53 —0.63
cut3.Income of the region (1.51) (1.52) —
—0.88 * —0.81*
cut3.Family assistance (0.47) (0.49) —
0.08 0.07 0.07
cut3.Time with family (0.06) (0.06) (0.06)
—1.00 #x ] ek —().94 ek
cut3. Age (0.34) (0.34) (0.34)
7.65 *** 7.81 *** 7.96 ***
cut3.Operations per capita (1.02) (1.03) (0.99)
0.21 ** 0.18 ** 0.19 **
cut3.Lives in the countryside (0.087) (0.08) (0.08)
cut3.The share of urban —0.3 —-0.3 —0.21
residents in the region (0.43) (0.43) (0.34)
—(.55 *** —(.55 *** —0.56 ***
cut2. Cancer diseases (0.10) (0.11) (0.11)
—0.02 —0.02 —0.02
cut3.Infant mortality. (0.02) (0.02) (0.02)
—1.72 —1.76 —0.66 *
cut4.invariable (1.94) (1.96) (0.37)
85.64 *** 82.98 *** 82.01 ***
cut4.Beds per capita (25.48) (25.82) (24.29)
0.8 0.85
cutl.Income of the region (1.46) (1.47) —
—0.05 —0.02
cut 3.Family assistance. (0.43) (0.44) —
—0.13 #** —0.13 *** —0.13 ***
cut4.Time with family (0.04) (0.05) (0.05)
0.5 0.49 0.47
cut4. Age (0.31) (0.32) (0.31)
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Model 1 Model 2 Model 3
—1.81* —1.71 % —1.72*
cut4.Operations per capita (1.01) (1.01) (0.98)
0.21 ** 0.19 ** 0.18 **
cut4.Lives in the countryside (0.08) (0.08) (0.08)
cut4.Share of urban residents 1.16 *** 118 1.04 ##*
in the region (0.39) (0.4) (0.32)
0.08 0.08 0.07
cut4. Cancer diseases (0.0967) (0.1) (0.1)
0.05 *** 0.05 *** 0.05 ***
cut4.Infant mortality. (0.02) (0.02) (0.02)
sigma.random.effect 1 1 1
sigma.self 1 1 1
0.90 *** 0.91 **=* 0.91 **+*
sigma.vignl (0.05) (0.05) (0.05)
0.94 0.94 ok 0.95 ##*
sigma.vign6 (0.05) (0.05) (0.05)
1.23 *** 1.24 #** 1.23 #**
sigma.vign7 (0.05) (0.05) (0.05)
0.89 ##* 0.89 ##* (0.9 ek
sigma.vign?2 (0.04) (0.04) (0.04)
0.93 ##* 0.93 *** 0.93 ***
sigma.vign3 (0.04) (0.05) (0.05)
1.04 *** 1.05 *#+* 1.05 *#*
sigma.vign4 (0.06) (0.06) (0.06)
3.9] #kx 11.31 *** 11.08 ***
theta.vignl (0.38) (2.44) 2.4)
3.20 ek 10.69 *** 10.46 ***
theta.vign6 (0.38) (2.44) 2.4)
1.91 ##* 9.3] #kx 9.07 *xx*
theta.vign7 (0.37) (2.44) (2.39)
3.14 ** 10.54 *** 10.31 ***
theta.vign2 (0.38) (2.44) 2.4)
3,18 *** 10.58 *** 10.35 ***
theta.vign3 (0.38) (2.44) (2.4)
3.97 Hxx 11.38 *** 11.14 *#*
theta.vign4 (0.38) (2.45) 2.4
0.17 0.22
beta.High confidentiality (0.16) (0.16) —
beta.Medium level 0.59 *** 0.64 *** 0.46 ***

of confidentiality

(0.15) (0.15) (0.08)
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Model 1 Model 2 Model 3
beta.Low level of confidentiality (0.28) (0.28) (0.25)
beta.Very low level 0.48 0.51
of confidentiality (0.80) (0.81) —
beta.Did not receive medical 0.84 ##* 0.83 ##* 0.83 ##*
care when applying (0.3) (0.3) (0.3)
beta. Share of urban residents 2.19 Hx 1.45 ** 1.63 #**
in the region (0.5) (0.6) (0.58)
—0.16
beta.Lives in the countryside (0.14) — —
—0.08 ** —0.] *** —0.12 ***
beta.Receptions (0.03) (0.03) (0.03)
0.15 *** 0.15 *** 0.16 ***
beta.self-evaluation of health (0.06) (0.06) (0.06)
0.09 ##* 0.08 ***
beta.Life expectancy — (0.03) (0.03)
0.33* 0.31
cut4.Nucological diseases — (0.2) 0.2)
149.4] ##* 152.61 ***
beta.Beds per capita — (56.13) (55.95)
-Log-likelihood of CHOPIT 6071.104 6066.809 6077.868

(* — the variable is significant at a 10% level, ** — significant at 5%, *** — significant at a 1% level)
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