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Objectives: The purpose of this study was to assess the organizational effectiveness of the introduction of a healthcare information
system (electronic medical records and databases) in healthcare in Kazakhstan.

Methods: The authors used a combination of 2 methods: expert assessment and strengths, weaknesses, opportunities, and threats
(SWOT) analysis. SWOT analysis is a necessary element of research, constituting a mandatory preliminary stage both when drawing
up strategic plans and for taking corrective measures in the future. The expert survey was conducted using 2 questionnaires.

Results: The study involved 40 experts drawn from specialists in primary healthcare in Aktobe: 15 representatives of administrative
and managerial personnel (chief doctors and their deputies, heads of medical statistics offices, organizational and methodological of-
fices, and internal audit services) and 25 general practitioners.

Conclusions: The following functional indicators of the medical and organizational effectiveness of the introduction of information
systems in polyclinics were highlighted: first, improvement of administrative control, followed in descending order by registration and
movement of medical documentation, statistical reporting and process results, and the cost of employees’ working time. There has
been no reduction in financial costs, namely in terms of the costs of copying, delivery of information in paper form, technical equip-
ment, and paper.
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INTRODUCTION

aimed at introducing an electronic health passport and a
medical database. These tasks were designed to provide a lo-
gistics system for storing and exchanging key human health
data, contribute to the implementation of urgent healthcare
tasks, and improve management at all levels. The aim of these
processes was to create a single information space for all inter-

The concept of e-health development (Unified Health Infor-
mation System) was implemented in Kazakhstan in 2013-2020,
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ested parties (potential users of information): various structures
and health services, management and control bodies, manu-
facturers of medical equipment and medicines, research orga-
nizations, and consumers of medical goods and services. This
would significantly intensify the exchange of information and
hasten the speed of introducing the latest scientific advances
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into everyday practice to meet the challenges of improving
and developing healthcare. New types of information technol-
ogy (IT) allow significant improvements in the efficiency of
management and solve complex health problems through
prompt access to specialized databases [1].

The choice of methods for assessing the effectiveness of IT is
complicated by the fact that it is not always clear what kind of
efficiency needs to be emphasized. For example, the classical
approach to performance assessment considers overall effi-
ciency from the standpoint of its 3 main components: organi-
zational, social, and economic efficiency. Within the framework
of organizational efficiency, many experts suggest assessing
the technological effect of the introduction of IT, and the crite-
ria for assessing this type of effect include manufacturability,
novelty, reliability, simplicity, flexibility, increased productivity,
and so forth. Social efficiency is implemented in the form of
fulfilling the expectations, needs, and interests of employees,
customers, and partners of the organization (good salary, pleas-
ant working conditions, opportunities for personal develop-
ment; no queues during service, etc.). Economic (financial, bud-
getary) efficiency is determined by the ratio of costs and re-
sults in value terms [2]. In non-medical fields, several balance
methods are quite actively used, such as cost-benefit analysis,
total cost of application ownership, total benefits of ownership,
IT integration risk, information economics, critical success fac-
tors, balanced scorecard, and total economic impact.

This category also includes factor analysis methods, which
are usually used to manage the entire organization, determine
its business strategy, and assess the effectiveness of manage-
ment based on information, such as real option valuation, ap-
plied information economics, and information technologies
portfolio management. The balanced score strategic manage-
ment assessment methodology can be singled out, which can
also be used to assess the effectiveness of IT applications [3,4].
Different IT applications of the same type can bring about dis-
tinct effects and have different significance, which has elicited
interest in the implementation of IT. The size of the effect var-
ies among different groups of users and can be assessed from
the perspectives of product (for example, improving the quali-
ty and increasing the range of information services produced),
technology (increasing labor productivity), functionality (increas-
ing management efficiency and optimizing organizational
structure), and social effects (improving the quality of services
and working conditions). Up to 50 IT efficiency monitoring pa-
rameters are given in the literature, with examples including
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productivity, customer satisfaction, embeddedness in business;
analysis of additional and service works and costs, use of re-
sidual resources, utilization, regeneration, decomposition [5].

Individual experts recommend the following criteria for IT
effectiveness: efficiency (the degree of achievement of tasks)
and quality (the degree of compliance with requirements, spec-
ifications, and expectations). For example, the attributes of
software quality include functionality, an intuitive interface,
fault tolerance, scalability, ability to change configuration, por-
tability, and reliability [6]. A well-known study, Kano analysis,
has highlighted the main requirements that users have for sys-
tem-wide and office software, based on interviews with orga-
nizations. The following characteristics were assessed: familiar-
ity with the software, user-friendliness, ease of use, speed of
operation, stability of operation, speed of deployment, the pos-
sibility of remote administration, and automatic installation. As
a result, it was found that the user requirements for software
from different types of firms are almost the same and are re-
duced to the convenience of installing and working in software
[7]. Notably, the literature has provided various data about the
financial impact of the introduction of electronic medical re-
cords, which saves 20.0-63.4% of the working time of medical
staff, with a calculation of economic efficiency of US$5530 per
physician annually (United States) or in the range of 12-20%
(Norway) [8,9].

The purpose of the study was to assess the organizational
effectiveness of the introduction of a healthcare information
system (HIS), including electronic medical records and databas-
es, in healthcare in Kazakhstan using a combination of 2 meth-
ods: the expert assessment method and strengths, weakness-
es, opportunities, threats (SWOT) analysis.

METHODS

The study involved 40 experts drawn from specialists in pri-
mary healthcare in Aktobe, including 15 representatives of ad-
ministrative and managerial personnel (chief doctors and their
deputies, heads of medical statistics offices and organizational
and methodological offices, and internal audit services), and
25 general practitioners. All participants (doctors working in
4 polyclinics in Aktobe), agreed to be experts and were includ-
ed (100% response rate). The inclusion criteria were: staff posi-
tion (chief physicians and their deputies, heads of medical sta-
tistics offices and organizational and methodological offices,
internal audit services, and general practitioners), age (at least
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30 years and no more than 60 years), and experience in practi-
cal healthcare for at least 5 years. A brief description of the so-
cio-demographic data of the participants (compliance with the
inclusion criteria) is presented in the maps of the expert survey
in the section “1. Information about experts.” The exclusion
criteria were a position other than the above, age (less than
30 years or more than 60 years), and work experience in prac-
tical healthcare for less than 5 years. None of the candidates
for experts were excluded during the study.

When coordinating expert opinions and developing a final
examination, it is important to observe the following require-
ments: consistency and mutual consistency of the examination
parameters, validity and consistency of conclusions, and com-
pleteness of the solution of the task. Compliance with these
requirements ensures high-quality expertise, provided, of
course, the appropriate competence of experts. In general, the
reliability of expertise is determined by 2 main factors: first, the
qualifications of experts and their ability to solve problems of
this level of complexity, and second, the qualifications of the
research team and its ability to select competent experts and
acquire and generate expert knowledge about the problem.
The study followed these principles of choosing experts. The
classical technique of SWOT analysis is quite fully described by
Dias et al. [10] and Maysak [11]. SWOT analysis involves the di-
vision of factors describing the object of research into 4 cate-
gories: strengths, weaknesses, opportunities, threats. Strengths
and weaknesses are factors of the internal environment of the
object under study (that is, what the object of study is capable
of influencing), and opportunities and threats are factors of
the external environment (that is, what can affect the object
from the outside and at the same time cannot be directly con-
trolled by the object). When conducting a SWOT analysis of the
features of the implementation of the HIS, the following stag-
es were conducted: (1) Identification of factors describing the
current state of the implementation of HIS in the polyclinics of
Aktobe (expert survey) and (2) Statistical assessment and rank-
ing of identified factors by importance (weights) and truth
(probability).

The method of expert assessment included a 2-stage survey
using the method of a correspondence questionnaire (i.e., 2
surveys of the same experts on the same questionnaire, but
with different types of questions: open and closed). The 2-stage
survey was conducted twice using two questionnaires. The
first questionnaire contained the classic 4 questions of SWOT
analysis about the features of the introduction of HIS in the
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polyclinics of Aktobe. The second questionnaire included ques-
tions on indicators for assessing the organizational effective-
ness of the implementation of HIS in the polyclinics of Aktobe.
The first survey was conducted using a structured question-
naire that also contained open-ended questions. Before the
survey, a group consultation of experts working at 1 medical
organizations (polyclinic) was conducted, and a total of 4 con-
sultations were held at 4 polyclinics in Aktobe. The purpose of
the study was presented at the consultation, the participants
were given explanations about the rules of the survey (anonym-
ity, honesty, completeness of answers, use of their own practi-
cal experience), and the need for a 2-step survey was substan-
tiated. Then the participants were given questionnaires, which
they filled out within 1 hour. After the first survey, the question-
naires were processed by a researcher who brought together
all the opinions of experts, including individual answers, and
structured them.

A week later, the second round of the survey was conducted,
but this time using a structured questionnaire with closed-type
questions. After a brief explanation of the essence of the sec-
ond round, the experts filled out questionnaires within 1 hour,
taking time to think about the weight values for the factors
presented. The first questionnaire was based on 4 basic ques-
tions of classical SWOT analysis. SWOT focuses on the strengths
and weaknesses of an organization, and opportunities and
threats from the external environment.”S” and “W" refer to the
state of an organization, and “O” and “T" refer to the external
environment of the organization. The second questionnaire
included questions on indicators for assessing the organiza-
tional effectiveness of the implementation of HIS in the poly-
clinics of Aktobe. The main blocks of work performed by medi-
cal staff and the tasks of this block were independently identi-
fied. The experts then gave their assessment in both qualitative
and quantitative terms. The following components of work in
the polyclinic were assessed: Registration and movement of
medical documentation, statistical reporting, and results of
processes (research, consultations); Administrative control; Fi-
nancial costs (production costs); Financial costs (non-produc-
tion costs); Employees’ working time costs; Information securi-
ty; and Patient satisfaction.

To eliminate statistical errors, a quantitative expert assess-
ment of individual SWOT factors was carried out after filtering
the total number of identified factors to reduce their number
when compiling the final version of the SWOT analysis matrix.
Expert opinions were coordinated according to the average
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scores, with the opinions of experts brought to a common de-
nominator. A simple average score was calculated. The results
of the expert SWOT survey were statistically calculated based
on a weighted score. Using a computer program for SWOT anal-
ysis, an average weight-probability indicator was calculated
for each factor according to the following equation (1) [11]:
F= Y. Wi)’ M
n
where: p; — the truth (probability) of the factor, w; — the im-
portance (weight) of the factor; i € [1..n] - the number of the
expert; F €[0, 1].

The extended SWOT matrix 1.0 software suite was used to
calculate the SWOT analysis indicators and visualize the results.
The final matrix contains the sums of weighted expert assess-
ments. Next, a rank assessment of the identified factors was
carried out according to their degree of importance and the fi-
nal results of the analysis were drawn up. Descriptive results
are presented in the form of averages and standard deviations.
The number of expert responses to each question is presented
as a percentage (n=40). The normality of the data distribution
was checked using the Shapiro-Wilk test. The sample size was
28.1% of all doctors working in 4 polyclinics in Aktobe, which
justifies the statistical reliability of the results at the level of

Strengths

1. Storage of patient data

2. Early and complete coverage of outpatients
3. Constant monitoring

4. Time saving when filling out medical documentation

5. Operational referral to specialists and the Medical and Social Expert
Commission

6. Fast report generation
7. Early and complete coverage of outpatients by dispensary supervision
8. Storage of patient data

Weakness

1. Duplication and inconsistency of the data of the Polyclinic HIS and other
HISs

2. Weak Internet connection and frequent database freezes
3. Inability to make an electronic appointment directly with the doctor
4. Ongoing "manual” issuance of sick leave, namely the need to go around

the offices to collect signatures of administrative persons
5. Extract of laboratory test results is not automated
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95% or more by the Student-test (t=3). The statistical signifi-
cance of the results was estimated, with a coefficient of p-value
<0.05 considered statistically significant.

Ethics Statement

The project was approved by the Bioethical Committee of
the West Kazakhstan Medical University (Aktobe, Kazakhstan).
Participants were provided with a detailed explanation of the
study and informed consent was obtained.

RESULTS

The average age of the participants was 42.6 +2.3 years
(range, 31-60), and 32 of them were women (80%). The aver-
age period of practical work experience in the healthcare sys-
tem was 18.8 = 3.4 years. Notably, there was no division within
the group by age or experience. At the first stage of the analy-
sis, experts identified the factors characterizing the features of
the introduction of HIS in the polyclinics of Aktobe (Table 1).

In the second stage of the analysis, the identified factors
were assessed and ranked by importance (weight) and truth
(probability). The results are presented in Table 2.

The expert assessment showed that the majority of experts

Opportunities

1. Improvement of the level of knowledge of HIS by medical professionals
2. Automated databases in medical institutions, including in the polyclinic

3. Integration of Idnet (instrument driver network) information systems and
software into a single common platform

4. Remote consultation of patients
5. Introduction of electronic medical records of the patients

6. Electronic schedule of doctors' appointments
7. Improvement of the web portal of each polyclinic

8. Development and implementation of mobile applications for dispensary
patients

Threats
1. Technical difficulties, including frequent breakdowns of computer equipment

2. Changes in the policy of the Ministry of Health (for example, banning or
changing the platforms and types of HISs)

3. Threat of hacking the HIS and hacker violation of the confidentiality of
medical information

4. Increase in the amount of patient information that will have to be entered
and analyzed in the HIS

5. Human factors (lack of attention when filling out)

SWQT, strengths, weaknesses, opportunities, and threats; HIS, healthcare information system.
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(90.0+6.8%) were confident that it is necessary to improve
the computerization of the polyclinics. The majority of experts
(64.7 £6.5%) believe that outpatient medical organizations

Healthcare in Polyclinics in Aktobe

need further technical equipment. This is consistent with data
from cross-sectional studies in 30 countries, including Russia
and Kazakhstan [9,12,13]. More than half of the experts (63.0*

Weighted

SWOT analysis indicators Significance Assessment score in points Fraction
Strengths
1. Reduction of patient queues 5 5 25 0.23
2. Reducing customer service time 5 5 25 0.23
3. Time saving when filling out medical documentation 4 5 20 0.18
4. Quick referral to specialists and a medical and social expert commission 4 4 16 0.15
5. Constant monitoring 3 3 9 0.08
6. Fast report generation 3 5 15 0.14
7. Early and complete coverage of outpatients by dispensary supervision 2 4 8 0.07
8. Storage of patient data 1 1 1 0.01
Total 109 0.28
Opportunities
1. Duplication and inconsistency of the data of the "Polyclinic" HIS and other HISs B 5 25 0.24
2. Weak internet connection and frequent database freezes 5 5 25 0.24
3. Inability to make an electronic appointment directly with the doctor 4 5 20 0.19
4. Ongoing "manual” issuance of sick leave, namely the need to go around the offices to 4 5 20 0.19
collect signatures of administrative persons
5. Lack of full control over the effectiveness of medical examinations 3 4 12 0.1
6. Extract of laboratory test results is not automated 2 1 2 0.02
7. Insufficient level of knowledge of medical workers of information programs 1 1 1 0.01
(“Polyclinic” HIS and other HISs)
Total 105 0.27
Weakness
1. Integration of all HIS and Idnet applications into a single common platform 5 5 25 021
2. Introduction of electronic medical records of the patients 5 5 25 0.21
3. Development and implementation of mobile applications for dispensary patients 5 5 25 0.21
4. Electronic schedule of doctors' appointments 4 5 20 0.17
5. Remote consultation of patients 4 3 12 0.10
6. Polyclinic has everything necessary to improve the web portal of each polyclinic 3 3 9 0.07
7. Automation of all databases in medical institutions, including in the polyclinic 2 2 4 0.03
8. Improving the level of work skills in the HIS of medical workers 1 1 1 0.01
Total 121 0.31
Threats
1. Technical difficulties, including frequent breakdowns of computer equipment 5 25 0.42
2. Changes in the policy of the Ministry of Health (for example, banning or changing the 4 4 16 0.27
platforms and types of HISs)
3. Threat of hacking the HIS and hackers’ violation of the confidentiality of medical information 3 3 9 0.15
4. Increase in the amount of patient information that will have to be entered and analyzed 2 2 4 0.07
in the HIS
5. Human factors (lack of attention when filling out) 1 5 5 0.09
Total 59 0.15

SWQT, strengths, weaknesses, opportunities, and threats; HIS, healthcare information system.
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6.6%) were confident that remote counseling of patients in
health schools can improve the quality of medical care to the
greatest extent. In addition, 57.416.7% of experts suggested
that the introduction of IT in the organization of health schools
would also improve the quality of medical care. Most experts
were sure that both patients (61.1 £ 6.6%) and doctors (68.5 =
6.3%) were ready for remote consultations. Similar results were
reported in studies by Stolyar et al. [14] and Thiyagarajan et
al. [15].

From a large number of approaches to assessing the effec-
tiveness of the implementation of an information system in
organizations, an approach based on a clear statement of mea-
surable goals before starting a project and monitoring their
achievement based on its results was chosen. In most studies,
measurable indicators are assessed in the form of economic
indicators, the researchers did not consider them, since the
decision on the introduction of information systems, and ac-
cordingly, the economic justification of an IT project in health-
care is made by the governing bodies (the Ministry of Health
of Kazakhstan) [16]. The qualitative effects of the introduction
of HIS in general for all industries/companies were analyzed.
In the scientific literature, qualitative indicators of the effec-
tiveness of IT implementation are not fully presented, but clear
recommendations are given that indicators should be devel-
oped considering the specifics of each enterprise. For exam-
ple, the following indicators may be used: increases in the in-
vestment attractiveness of the enterprise, improvements in
organizational discipline, establishment of a unified informa-
tion environment, and scalability.

To determine the effectiveness of the implemented HIS for a
specific medical organization (of a certain type), it is necessary
to define a system of indicators of the effectiveness of automat-
ed business processes and conduct their predictive assessment.
A system of indicators is developed individually for each busi-
ness process. Qualitative characteristics of the business process
were used as indicators, which were further assessed by ex-
perts in scores (Table 3).

As aresult of an expert assessment based on a point ranking,
the following qualitative indicators of the effectiveness of the
implementation of HIS in outpatient clinics were identified: in
the top place, improvement of administrative control (36.3%),
followed in descending order by registration and movement
of medical documentation (33.5%), statistical reporting and
the results of processes (research, consultations) (12.5%), and
the cost of working time of employees (6.2%). At the same time,

Healthcare in Polyclinics in Aktobe

Signifi- Assess- Weighted
No. Indicator score in Fraction
cance ment .
points
1 Provision of workplaces 5 3 15 10.7
with computers
2 HIS integration (inter- 5 2 10 7.1
connection of several
programs)
3 User-friendliness of the 5 2 10 7.1
interface
4 Ease of use 5 3 15 10.7
Speed of data entry and 5 4 20 14.3
analysis
6 Need for data duplica- 5 -5 -25 -17.9
tion
7 Speed of deployment 5 4 20 14.3
8  Remote administration 5 2 10 7.1
option
9  Automatic installation 1 5 5 3.6
10 Downtime ("hang-ups" of 5 2 10 7.1
the program)
Total 140 100

HIS, healthcare information system.

all experts noted that there was no reduction in financial costs
(non-production costs), namely in terms of the costs of copying
and delivering information in paper form, technical equipment,
and paper. Patient satisfaction also improved relatively slightly.
Spinazze et al. [17] and Patel et al. [18] highlighted other indi-
cators, such as improved administrative control and reduced
time for the effectiveness of the laboratory service. Next, the
experts assessed the technical indicators of the implementation
of HIS in outpatient clinics (Table 4). The most significant (but
negative) indicator was the need for data duplication (weight-
ing factor: -17.9%), followed in descending order by the speed
of data entry and analysis and the speed of program deploy-
ment (14.3% each), the ease of use of the program and the
availability of computers (10.7% each), and IT integration (in-
terconnection of several programs), user-friendliness of the a
(“hang-ups” of the program) 7.1% each.

DISCUSSION

Similar results were obtained in studies Corley [19] and Beck-
mann etal. [20].
According to the expert survey, the goals and results of the
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Objectives of HIS implementation
In general, for all industries (companies, organizations)
1. Improvement of the functional characteristics and quality of products
2. Improvement of customer service
3. Reduction of operating expenses
4. Improvement of asset utilization
For a medical organization
1. Reduction of the production cycle (time spent on medical care)
2. Improvement of the quality of medical care for patients

HIS, healthcare information system.

implementation of information systems in outpatient clinics
were identified and clarified (Table 5).

In the third stage of the analysis, the experts developed pro-
posals to improve the functioning of the HIS in the polyclinic:
(1) Measures to improve the HIS: Inclusion of an “Immuniza-
tion” section in the “Polyclinic” HIS; Inclusion in the “Polyclinic”
HIS of the possibility of attaching scanned documents (hospi-
tal discharge, expert opinions, analyses); Exclusion of duplicate
data entry.

(2) Measures to improve the organization of work at the HIS
in outpatient clinics: Organization of remote consultation of
patients via the internet, the inclusion of a special section in
the polyclinic’s web portal; Development of a mobile applica-
tion for dispensary patients, including those with arterial hy-
pertension.

(3) Measures to improve the skills of medical workers: Fur-
ther development of computer literacy and the use of Internet
resources for professional purposes; Further improvement of
skills in medical ethics and deontology, in connection with the
use of Internet resources; Development of accessible technol-
ogies of remote forms of advanced training of medical workers;
Providing medical workers with up-to-date professional infor-
mation (regulatory documents, pharmacopeias, medical news,
scientific articles) on a regular basis, and information exchange
within the industry.

There are a large number of different approaches, methods,
and techniques to analyze and assess the effectiveness of in-
formation technologies using a variety of heterogeneous cri-
teria and conceptual approaches. As evidenced by practice,
most of the methods are cumbersome and difficult to apply in
practice, and the degree of their objectivity and the cost of
their application varies significantly. In the scientific literature,
the conventional analysis of the effectiveness of IT applications
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Results

Improvement of performance

Improvement of customer service

Reduction of the cost of purchased material resources
Decrease in the level of stocks

Increased productivity, including an increase in the volume of medical care
Improvement of patient care

is most often used, which is assessed in financial terms; how-
ever, some of the effects, especially in healthcare, cannot be fi-
nancially evaluated, although in the future IT applications may
affect the financial results of the organization. Therefore, in-
tangible benefits are often determined first, and then quanti-
tative savings are calculated for each of the types of benefits
(for example, cost comparisons before and after the introduc-
tion of information technology, and direct calculations of the
cost of medicines). At the same time, intangible benefits are
determined by timing the working hours of medical personnel
(patients or managers) and interviewing experts.

Currently, more than 22 healthcare information systems have
been implemented in all medical organizations in Kazakhstan,
but this innovation has not solved current health problems,
such as long waits for appointments for hospitalization or for
appointments with public healthcare specialists, poor quality
of medical services, and dissatisfaction with the work of medi-
cal staff. Thus, the SWOT analysis in this study showed that
outpatient medical organizations are currently equipped with
computer equipment and software that provide access to med-
ical information, which allow for more timely measures on var-
ious types of activities of a medical organization, and there is
also a need for continuous training, effective scientific research,
active professional interaction with medical professionals to
optimize the use of information systems. The introduction of
remote counseling in preventive work in polyclinics increases
the patient’s ability to receive the necessary information from
the district doctor via the internet to their questions on meth-
ods of prevention of chronic non-communicable diseases and
risk factors for their development.

The narrow focus of this study made it possible to study the
issue of the relevance of digitalization in the healthcare sector
in considerable detail; however, conducting studies with a large
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number of participants and raising topics related to the main
topic of the work would help to make the article not so limit-
ed. One of the future research directions on the topics raised
herein could be the evaluation of the implementation of HISs
throughout the country.
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