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ORIGINAL ARTICLE

EFFECTIVENESS  OF  PRIMARY  HEALTH  CARE  IN  THE  REPUBLIC  OF

KAZAKHSTAN DURING THE COVID-19 PANDEMIC AND FACTORS AFFECTING

IT

Primary health care during the COVID-19 pandemic

Assel Murat1, Dinara Otargaliyeva1, Adlet Tabarov1, Timur Saliev2, Ildar Fakhradiev2 

1Salidat Kairbekova National Research Center for Health Development, Astana, Kazakhstan
2Asfendiyarov Kazakh National Medical University, Tole, Almaty, Kazakhstan

ABSTRACT

INTRODUCTION: Investigation of the performance of primary health care in Kazakhstan

during  the  COVID-19  pandemic  and  analysing  the  factors  influencing  it  is  critical  to

improving  healthcare  in  the  face  of  global  challenges.  The  purpose  of  this  study was  to

identify and analyse the factors affecting the efficacy of primary health care in the Republic of

Kazakhstan during the COVID-19 pandemic. 

MATERIAL AND METHODS: The study design consisted of a two-stage data collection on

primary health care in Kazakhstan during the COVID-19 pandemic, including a questionnaire

survey  of  10,459  participants  from  different  regions  and  professional  groups,  and  the

application of complex statistical methods including correlation and regression analyses. 

RESULTS: The  study  found  that  nurses’ competence  was  most  strongly  influenced  by

interactions  with physicians  and knowledge of  clinical  guidelines  in  an epidemic  setting.

Statistically significant criteria such as prompt training (r = 0.081) and regular professional

development  (PD)  (r  =  0.189)  showed  no  direct  relationship  with  competence.  General

practitioners’ work during the pandemic included prompt training, provision of medicines (r =

0.519), and preventive outreach (r = 0.427). Competence of doctors and nurses was correlated

(r = 0.576) with pandemic preparedness (r = 0.497) and effective health staff communication

(r = 0.448). 

CONCLUSIONS: Organisational  management  effectiveness  was  related  to  the

communication skills of managers and adequate resourcing of the clinic, where besides staff

competence (r = 0.494), prompt provision of medicines and equipment (r = 0.759) played a



significant role. Practical significance lies in the possibility of using the findings of this study

to  improve  the  efficiency  of  organisational  work  of  primary  healthcare  institutions  in

Kazakhstan during pandemic and post-pandemic conditions.
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INTRODUCTION

Against  the  backdrop of  the  global  epidemic  of  COVID-19,  the  effectiveness  of  primary

health care (PHC) has come under increasing scrutiny and research, especially in the context

of its delivery in different countries. The Republic of Kazakhstan, like many other countries,

has faced the challenges presented by the COVID-19 pandemic, which has led to the need to

assess  and  optimise  the  effectiveness  of  PHC.  In  this  context,  there  is  an  increase  in

ambulance calls, funding problems, and a decrease in the number of elective surgeries, which

affects  the  overall  healthcare  situation.  Thus,  according  to  N.O.  Omar  and  Y.L. Stepkina

observed a considerable increase in the number of emergency ambulance  calls  in Almaty

region, Kazakhstan, for the period from January to December 2020 [1]. At the beginning of

the accounting period, in the first quarter of 2020, the number of recorded ambulance calls

was 217.729. However, by the fourth quarter of 2020, that number had risen to 733.003. This

increase of more than two and a half times emphasises the significant growth in the need for

emergency medical services in the region. This growth could be conditioned by a variety of

factors, including population growth, changes in the healthcare system, or possibly the impact

of global health-saving events such as the COVID-19 pandemic, which had a considerable

impact on the global healthcare system in 2020. Apart from the data provided by N.O. Omar

and Y.L. Stepkina, it is worth mentioning the study conducted by A.S. Sagatkali et al. [2]. This

study represents a meaningful contribution to understanding the magnitude and impact of the

epidemic sweeping many regions of the world in 2021. According to the findings of this

study, in October 2021, at the peak of the epidemic, there were about 1 million 15 thousand

cases in the region in question, which is a considerable figure. Furthermore, the same study



identified  12.053 deaths,  highlighting  the  gravity  of  the  situation  and the  significance  of

adequate responses to healthcare crises.

A.B. Mukhamedyarova et al. [3] pointed out that at that time the system of financing

emergency care failed to fulfil its tasks, which worsened the quality and speed of PHC, but

staffing and general training of specialists were not considered. Therewith, the problems were

observed not only at the pre-hospital stage. In their literature review, N.B. Yerniyazov and A.

Aringazina cite data that during the pandemic the number of elective surgical interventions

sharply decreased, which could substantially affect the prognosis of people with both benign

and  malignant  neoplasms,  but  there  was  no  survey  among  staff  about  the  difficulty  of

performing elective interventions at that time [4]. According to E.B. Adilbekov et al. [5], the

mortality  from stroke increased by 30%, without  specifying  the reasons for this  increase,

which may be related to the deterioration of staff work due to massive loads and the lack of

proper coordination between different departments of hospitals. This situation, however, was

observed not only in Kazakhstan but also in other countries [6]. That is why the present study

aims at an in-depth analysis of critical aspects including organisational measures, quality of

care, training, and education of health personnel.

One of the objectives  of this  paper  was to  analyse  the effectiveness  of PHC in the

Republic of Kazakhstan during the COVID-19 pandemic and to identify the factors that have

the  greatest  impact  on  this  effectiveness.  Another  objective  of  this  study was  to  provide

valuable practical and theoretical findings that can serve as a basis for developing strategies to

improve the PHC system, increase its adaptability to new challenges, and effectively respond

to  future  public  health  emergencies  and  infectious  disease  outbreaks  in  the  Republic  of

Kazakhstan.

MATERIAL AND METHODS

Study design

The present  study to assess  the  organisational  performance of  primary  health  care  in  the

COVID-19 pandemic  was  conducted  in  2  phases.  The first  phase  of  data  collection  was

conducted in 2022 during the COVID-19 pandemic and the second phase was conducted in

2023 after the quarantine measures for the disease were lifted. Two hypotheses were used:

1. Null hypothesis (H0): The COVID-19 pandemic had no significant impact on PHC

performance in the Republic of Kazakhstan. This means that any observed changes in PHC

performance can be attributed to random fluctuations or other factors not directly related to

the pandemic.



2. Alternative hypothesis (H1): The COVID-19 pandemic had a significant impact on

PHC performance in the Republic  of Kazakhstan.  This suggests that observed changes in

PHC performance may be directly related to the impact of the pandemic, including factors

such as  changing market  conditions,  supply problems,  changes  in  consumer demand,  and

government responses to the crisis.

Study sample and participants

The study included 2.252 heads of polyclinics from 17 regions of the republic at the

level of cities and districts, 2.595 general practitioners (therapists), and 5.612 nurses in three

age  categories:  18–39  years,  40–60  years,  and  above  60  years.  The  sample  was  formed

according to the method of continuous research among all employees of primary health care

in the mentioned regions. 

Data collection

The materials were primary data obtained from a questionnaire survey of respondents.

Questionnaires  were developed and adapted for three groups of respondents  — polyclinic

managers, doctors, and nurses. A questionnaire survey is a valuable data collection tool to

obtain  information  on  respondents’  views,  opinions,  and  experiences  regarding  the

performance of the PHC system during the COVID-19 pandemic. The questionnaires were

designed  to  consider  the  specific  needs  and  perspectives  of  each  of  these  groups  of

respondents,  which  makes  the  data  obtained  more  representative  and  informative.  The

questionnaire responses were collected using a Likert-type scale, which allowed researchers

to measure the subjective beliefs and experiences of healthcare workers. Participants were

asked to rate various aspects of primary healthcare performance and influencing factors on a

5-point ordinal scale, with 1 denoting “Strongly Disagree” and 5 denoting “Strongly Agree.”

Statistical analysis

A  comprehensive  array  of  statistical  techniques  was  utilised  for  data  analysis.

Descriptive  statistics,  including  frequency  distributions,  percentages,  measures  of  central

tendency,  and  dispersion,  were  calculated  to  summarise  both  categorical  and  continuous

variables. For inferential statistics, the study employed several methods. In order to identify

significant  correlations between demographic characteristics  and other facets of healthcare

performance, the Chi-Square Test of Independence was utilised to investigate links between

categorical variables, such as age groups and educational attainment. In order to evaluate the



direction  and strength  of  linear  relationships  between continuous  variables,  such as  those

between years of experience and competence scores, the Pearson Correlation Coefficient was

used. Both paired and independent samples Students’ t-tests were used to evaluate changes in

scores over time and to compare mean scores between groups. To compare means across

numerous groups at once, Analysis of Variance (ANOVA) was utilised. Statistical processing

of the material was conducted using the licensed version of the IBM SPSS 26 package. The

critical level of significance for testing statistical hypotheses was taken as 0.05. 

Regression and factor analysis

Regression and factor analyses were performed after the data was checked to make sure

it complied with the parametric methods’ presumptions. Initially, the Shapiro-Wilk test and

other graphical (Q-Q plots and histograms) techniques were used to evaluate the normality of

the  dependent  variables.  Although there  were  a  few small  deviations  from normalcy,  the

central limit theorem could be relied upon because of the huge sample size (n >10.000). This

theorem states when a large enough sample size is taken from a population, the distribution of

the  sample  means  will  be  approximately  normally  distributed,  regardless  of  the  original

population's distribution. The Kaiser-Meyer-Olkin (KMO) measure of sample adequacy was

used to evaluate the acceptability of the data for factor analysis. The result was a value of

0.89, which was higher than the suggested threshold of 0.6. Factor analysis was warranted

since Bartlett’s test of sphericity revealed a significant result (p < 0.001), proving that the

correlation matrix was not an identity matrix.

Regression analysis was used in which R is the correlation between the observed value

of the dependent variable and the predicted model in the three age categories. The indicator

R-squared  (R2)  is  called  the  coefficient  of  multiple  determination  and  characterises  the

proportion  of  variation  in  the  dependent  variable  explained  by  the  model.  R2 is  usually

interpreted as the coefficient of determination and can range from 0 to 1. The closer the R2

value  is  to  1,  the  better  the  model  explains  the variability  of  the  dependent  variable.  By

keeping the predicted values unstandardised and making a correlation between the dependent

variable  and  the  predicted  variable,  the  values  were  adjusted,  and,  like  R2 showed  the

proportion of variability explained by the model. When the regression was constructed on the

samples, it was found that they were chosen correctly, as evidenced by the R and R2 values,

and the model in this case had a great level of significance of the criteria. The obtained results

of regression analysis helped to evaluate the impact of the criterion “Professional competence



of the clinic staff” for effective management of the organisation’s performance in terms of

predicting this criterion.

The  next  stage  of  this  study  was  to  conduct  factor  analysis  to  identify  the  most

significant factors affecting the criterion. The analysis used the principal component method

for factor extraction, with Varimax rotation and Kaiser normalisation. As is well known, the

purpose  of  factor  analysis  is  to  find  such  complex  factors  that  explain  the  observed

relationships  between the available  variables  as fully as possible.  Many eigenfactors  with

values greater than one were first found by the study. However, the researchers concentrated

on  the  most  important  components  for  interpretation.  For  instance,  only  the  top  three

eigenfactors from the examination of clinic managers' responses were chosen for the further

examination  out  of  the  six  that  were  found.  The  researchers  named  each  component  in

accordance with the recurring themes among the highly loaded variables, and they interpreted

these factors based on the loadings of different criteria. Thus, this approach helped to obtain

reliable  results  and  form valid  conclusions  about  the  factors  of  the  effectiveness  of  the

organisation of PHC during the pandemic.

RESULTS

A comparative analysis of the answers to the questions among the three groups revealed some

differences  in  the  priorities  and significance  of  the issues  of  proper  organisation  of work

during  the  pandemic,  and  attitudes  towards  preventive  approaches  during  the  peak  of

infectious disease incidence.

The  first  question  of  this  study  was  to  determine  the  age  composition  of  health

personnel  living in different  regions of the country during the pandemic.  For this,  it  was

necessary to establish whether the selected samples drawn from the survey of respondents had

a normal distribution. This, in turn, was needed to determine the possibility of conducting

adequate statistical research in this perspective, with this category of people. Next, conditional

table,  Chi-square,  Pearson’s  test,  and  Spearman’s  correlation  were  used  to  determine  the

number  of  respondents  in  the  mentioned  above  age  categories.  It  turned  out  that  the

correctness of the Chi-square test acceptable for the calculations (p ≤ 0.001) is significant and

hence the null hypothesis (H0) of the independence of variables is rejected. The region of

residence of the respondents and their age were dependent on each other. For managers, an

increase  in  the  number  of  young respondents  aged 18–39 years  old  was  noted  (here  the

exception  was  such regions  as  Turkestan,  Aktobe,  Pavlodar,  East-Kazakhstan  region,  and

Astana). It was accompanied by a continuing decline in the number of older professionals



aged  over  60  years  old  (the  exception  was  East-Kazakhstan,  West-Kazakhstan,  North-

Kazakhstan, Aktobe, Zhambyl Pavlodar, and Kostanay regions).

For general practitioners, an analogous study also showed a trend towards “youthification” of

specialists in this profile (exceptions were Turkestan, Aktobe, West Kazakhstan, and North

Kazakhstan) and a continuing decline in the number of older specialists  (exceptions  were

Aktobe, Zhambyl region, and Astana and Shymkent) (Table 1).

Considering  the  standardised  residuals  for  the  individual  fields  of  the  contingent

population table, it can be concluded that this significance is mainly determined by the fields

in which the variable of respondents works. That is, the hypothesis about the decrease in the

number of elderly respondents among general practitioners took place in all regions of the

Republic of Kazakhstan. For polyclinic nurse respondents, according to the comparison of

means,  and  t-test  for  independent  samples,  there  was  no  significant  dependence  on  age

composition in 17 regions of the Republic of Kazakhstan (p = 0.766, CI 95%). However, the

expected numbers, as well as the age composition of the nurse respondents, differed from the

age  composition  prevailing  among  the  medical  staff.  There  was  also  a  tendency  to

“rejuvenate” the staff, but at a slower pace, the ratio of the age structure of 18-39 years and

40–60 years was almost  1.1:1 (51.3% and 45.9%, respectively).  Furthermore,  some areas

predicted an increase in older respondents rather than younger respondents. These include

such regions as Turkestan, East Kazakhstan,  West Kazakhstan, North Kazakhstan,  Almaty,

and Karaganda. Next, the task was to predict the criteria under study among the executive

respondents using regression analysis, where R amounted to 0.634, indicating a fairly strong

correlation (Table 2). 

The values were adjusted and like R2.  As there are no precise requirements  for this

indicator, the obtained value of R2 — 0.402 — was considered to be an agreed value in this

case. Table 3 prompts strong conclusions about this model. It tests the hypothesis of equality

R2 = 0, and therefore a high level of significance of the criterion is required (p ≤ 0.001).

Table 4 shows the prediction for the variables, i.e., the beta weights show how much

“Y” will change when “X” changes by 1 unit. As in the example above, a 1 unit change in

organisational management effectiveness would change general practitioner’s competence by

0.169 and effective medical staff interaction by 0.14 (p ≤ 0.001). If the sign of correlation is

negative, an inverse relationship is observed, which means that organisational management

effectiveness will increase if the number of male managers also increases by 0.066 units (p ≤

0.01). Thus, it was possible to obtain a prediction on these criteria for clinic managers.



Thus, when the regression was constructed on the samples of this study, it was found

that the samples in this study were chosen correctly as evidenced by the R and R-squared

values, and the model in this case has a high level of criterion significance.  The obtained

results  of  regression  analysis  helped to  evaluate  the impact  of  the  criterion  “Professional

competence of clinic staff” for effective management of the organisation’s performance in

terms of predicting this criterion. The next stage of this study was to perform a factor analysis

to  determine  the  key  factors  affecting  the  criterion  “Organisational  effectiveness  for

respondents, clinic managers”. 

Table  5  shows  that  6  eigenfactors  have  values  greater  than  one.  The  three  most

significant  factors  were  selected  for  analysis.  When  deciphering  the  table  for  the  first

component, the most significant criteria were as follows: “Sufficient provision of transport

and equipment to the clinic” (r = 0.759), “Prompt delivery and provision of medicines” (r =

0.671), “Current human resources of the organisation ensure readiness to work under COVID-

19 pandemic” (r = 0. 614), “Organisation of patient flow” (r = 0.579), “Prompt response of

clinic  staff  to  detection  of  contact/infectious  patient”  (r  = 0.509),  “Prompt  completion  of

qualification improvement (QI) training by doctors” (r = 0.536), “Creation of conditions for

staff  training”  (r  =  0.537),  “Knowledge  of  regulations  by  clinic  staff”  (r  =  0.406),

“Competence  of  doctor”  (r  =  0.405),  “Competence  of  nurse”  (r  =  0.494).  This  data  was

considered as the opinion of clinic managers on the need for adequate provision of trained

staff, medicines, and medical equipment. Therefore, this component was named “Provision of

health facility with personnel and medical equipment”.

Next, using factor analysis, the factors affecting the second component were identified.

The most  significant  criteria  affecting  the  effectiveness  of  the  organisation's  management

were: “Regularly approved and/or took part in the development of measures to inform the

population  about  the  conditions  of  medical  care  and  disease  prevention”  (r  =  0.741),

“Systematically developed/organised activities to inform the population about the possibility

of preferential provision of patients with dynamic monitoring” (r = 0.458), “Conditions for QI

training were created” (r = 0.647), “Schemes/methods of forecasting costs for medicines and

medical devices were used, considering the dynamics of morbidity in the region” (r = 0.717),

“Ability  to  make  proposals  on  volumes  and  types  of  necessary  medicines  and  medical

devices”  (r  =  0.83),  “Coordinated  volumes  and  types  of  medicines  with  doctors  of  the

outpatient  clinic  when  placing  an  order”  (r  =  0.76),  “Interacted  well  with  controlling

organisations” (Healthcare Authority, Ministry of Healthcare of the Republic of Kazakhstan)

(r = 0.667). This component is titled “The role of communication skills of an organisation



leader in organisational performance.” In the third component, the significant criteria were

mainly as follows: “Supervisor work experience” (r = 0.83), “Supervisor age” (r = 0.649), and

“Record of service in primary care” (r = 0.88). This component was labelled as “Supervisor

experience”. Thus, some attitudes of the respondent clinic managers were explained in the

factor analysis. For the effective work of the head of a medical facility (polyclinic), first of all,

the clinic must be provided with trained competent staff, sufficient equipment and medicines,

a  low  rate  of  personnel  turnover,  communication  skills,  the  openness  of  the  head  to

innovations, their experience and record of service in primary health care institutions.

In terms of general practitioners, a critical issue was to sample their competence, ways

to improve it, and identify factors affecting it.  For this, by calculating paired samples, the

study managed to determine the degree of correlation in the samples and its significance. The

most  commonly  used  method  of  statistical  analysis  involves  comparing  the  averages  of

distinct independent samples. If there is a difference in the mean values, two independent

samples  were compared using Student’s  t-test.  In addition,  the significance  of  differences

between the selected samples was determined. When determining impact, samples such as

“Age”,  “Doctor’s  position”,  and  “Experience”  had  no  impact  on  “General  practitioners’

competence” (p ≥ 0.05). Samples such as “Organisational management effectiveness”, “Nurse

competence”, “Willingness to work under difficult conditions,” and “Doctor-nurse interaction

effectiveness” had a statistically significant effect on “General practitioners’ competence” (p ≤

0.05).

According to Student’s t-test for paired samples, “Competence of doctors and nurses”

correlated with each other (r = 0.576; p < 0.001), “Competence of doctors” correlated with the

criterion of “Readiness to work under COVID-19 conditions” (r = 0.497; p < 0.001), with the

“Efficiency of interaction between doctors and nurses” (r = 0.448; p < 0.001), “Prompt QI

completion by nurses and doctors” (r = 0.354; p < 0.001). A moderate degree of correlation

was noted between the criteria  “Use of Standard Operating Procedures (SOPs) in general

practitioners’ work”  (r  =  0.101;  p  <  0.05),  and  “Agreeing  on  a  work  plan  for  infection

prevention” (r = 0.183; p ≥ 0.5). There was no correlation between the competence of general

practitioners and their involvement in complaints, the region of residence of the respondent,

and the duration of work in the clinic (r = 0.024; p < 0.05) (Table 6).

The paired  samples  test  in  this  case confirmed a significant  difference  between the

selected pairs of samples. This study should also exclude the null hypothesis and take the

alternative hypothesis  as the basis  for the hypothesis  that  is supported by differences  and

effects. The above data indicate that the readiness of general practitioners to work under the



conditions  of a pandemic was influenced to a greater  extent  by the effective work of the

organisation,  sufficient  medical  equipment  and medical  devices,  medicines,  informing the

population  about  coronavirus  infection,  preventive  work  in  the  context  of  the  spread  of

infection,  and management  of  patient  flow.  There  was  no correlation  with  the  release  of

additional  transport  in  pandemic  conditions.  General  practitioners’ use of  SOPs and their

readiness  to  work  under  COVID-19  were  not  statistically  significant  (p  ≥  0.05).  Upon

constructing  the  prediction  of  the  criteria  under  study among  the  respondents,  regression

analysis was used in which R is 0.668, i.e., with those on which the regression line passes,

indicating a fairly strong correlation (Table 7).

The values will be adjusted and with them the R2. The resulting R2 value of 0.446 will

be considered consistent in this case. Table 8 prompts strong conclusions about the model

formed in the study, a high level of significance of the criterion is required (p ≤ 0.001).

If  “General  practitioners’ competence”  (dependent  variable)  changes  by  1  unit,  the

variable  “Willingness  to  work  under  COVID-19  conditions”  will  change  by  0.096,  and

“Organisation  management  effectiveness”  will  also  change  “General  practitioners’

competence” by 0.117. An inverse relationship would mean that if the “General practitioners’

competence” increases, the “Experience of the polyclinic doctor” will increase by 0.037 units.

Thus, the prediction of these criteria for general practitioners was obtained (Table 9).

The next  stage of this  study was to  conduct  a  factor  analysis  to  determine  the key

factors  affecting  the  criterion  “Organisational  effectiveness”  for  general  practitioners-

respondents.

The  table  shows  that  12  eigenfactors  have  values  greater  than  one.  The  five  most

significant factors were selected for analysis. When deciphering the table of the rotated matrix

of  components  for  the  first  component,  the  most  significant  criteria  were  as  follows:

“Participation in activities to inform the population about the conditions of medical care and

disease prevention” (r = 0.872), “Polyclinic has created conditions for QI or training, seminars

related to preparedness to work under COVID-19 conditions” (r = 0.814), “Nurses of the

polyclinic take prompt and sufficient QI training” (r = 0.806), “Regularity of QI training” (r =

0.749), “System of management and organisation of medical care in the polyclinic allows

ensuring readiness to work under COVID-19 conditions” (r = 0.729), “Use of SOPs in work”

(r = 0.717), “Participation in the development of Individual Development Plans (IDP)” (r =

0.709),  “Patient  flow  management”  (r  =  0.696),  “Infection  detection  rate”  (r  =  0.691),

“Adequate provision of the facility with medical transport during COVID-19” (r = 0.677),

“Adequate provision of medical equipment to the facility” (r = 0.638), “Prompt provision of



medicines” (r = 0.523), “Adequate provision of medical equipment to the facility” (r = 0.638),

“Provision of medicines under COVID-19 conditions” (r = 0.622). Apart from these criteria in

this component, the following criteria had moderate correlation with a negative sign: “Total

record of service of the specialist” (r= –0.404), “Duration of work” (r= –0.319). This data was

considered  as  “General  practitioners’ perception”  that  a  specialist’s  length  of  service  and

length  of  time  working  in  primary  care  was,  in  their  opinion,  essential  to  the  effective

performance of the organisation. Therefore, this component will be referred to as competent

staffing of the health facility.

Next, using factor analysis, the factors affecting the second component were identified.

The  most  significant  criteria  affecting  the  competence  of  doctors  were  as  follows:

“Availability of sufficient medical equipment and transport during the pandemic” (r = 0.67),

“Management and separation of patient flow during the pandemic” (r = 0.699, r = 0.648),

“Prompt provision of medicines and supplies to the treatment and diagnostic facility” (r =

0.663), “Participation in activities to inform the population about the conditions of medical

care and disease prevention” ( r = 0.654). Furthermore, such criteria as “Development of IDP

for each specialist  of the clinic,”  “Regular  updating of knowledge about  new versions of

clinical protocols and changes in regulations,” and “Creation of conditions in the clinic for QI

training” were quite strongly correlated with each other and were significant. This component

was named “Ways to improve the organisation of diagnostic and treatment work of primary

care physicians.”

To identify the factors affecting the work of general practitioners during the pandemic,

the  third  component  was  considered,  in  which  the  significant  criteria  were  as  follows:

“Prompt provision of medicines during the pandemic” (r = 0.519), “Sufficient diagnostic and

therapeutic equipment” (r = 0.529), “Preventive work conducted among the population during

the pandemic” (r = 0.427), “Separation of patient flow during the pandemic” (r = 0.598),

“Preventive  work  conducted  among  the  population  during  the  pandemic”  (r  =  0.427),

“Separation of patient flow during the epidemic” (r = 0.598), “Regular training,  seminars,

master classes” (r = 0.506), “Informing about changes in the regulations” (r = 0.525), “IDP

development”  (r  =  0.623).  This  component  was  named  “Key  steps  in  overcoming  the

epidemic.”  Thus,  the  factor  analysis  explained  some  positions  of  doctors-respondents  of

polyclinics of general practice serving the population during epidemics. In other words, for

the  effective  work  of  a  medical  institution  (polyclinic),  it  is  important  to  provide  the

polyclinic with uninterrupted prompt supply of medicines, transport, and medical equipment,

regular training of both general practitioners and nurses of these polyclinics, knowledge of



regulations, and their new wordings. Also important for general practitioners was experience

and length of service in PHC, and the low rate of personnel turnover among specialists. The

work of general practitioners during the pandemic, according to the respondents, was prompt

training in COVID-19, adequate supply of anti-COVID-19 medicines, segregation of patient

flow, and preventive work among the population during the pandemic. 

To establish whether there is a relationship between several variables such as age of

respondents, education, and nursing competence level among nurses, conditional table, Chi-

square,  Pearson’s  test,  and  Spearman’s  correlation  was  used.  56.4%  of  respondents  had

secondary education, 37% had higher education, 5.8% had a bachelor’s degree, and 0.8% had

a master’s degree. Among the respondents aged 18–39 years, almost 25% of the nurses had

secondary  education  and  the  expected  number  was  higher  than  the  observed  number,

indicating that the variables were mutually dependent. With higher education – the expected

number decreased significantly. Considering the standardised residuals in the individual fields

of the randomness table for forecasting, it can be concluded that this significance is mainly

determined by the fields in which the variable “Education” has the value “Average”.  This

value is elevated among respondents aged 18–39 years and decreased among respondents

aged 40–60 years, 60 years and older. In the age category 40–60 years, on the contrary, the

number of respondents with higher education,  bachelor,  and masters increases.  Proceeding

from the above, it can be assumed that among the respondents among young nurses aged 18–

39  years  old,  the  number  of  professionals  with  “technical”  education  will  decrease,  and

professionals with higher education with bachelor’s and master’s  degrees, on the contrary,

will increase.

During  the  COVID-19  pandemic,  according  to  the  nurse  respondents,  the  “Nurses’

competence”  criterion  identified  fairly  significant  Pearson  correlation  values  with

“Organisational  effectiveness  as  well  as  Nurses’ competence  and  Doctors’  and  nurses’

effectiveness  in  a  pandemic”  as  well  as  their  “Willingness  to  work  under  COVID-19

conditions.” It  can be concluded that the null  hypothesis should be ruled out here and an

alternative hypothesis that confirms those differences and effects should be adopted. At the

same time,  comparison criteria  such as regularity  of nurses’ QI training  and their  prompt

completion did not find such a connection (p ≥ 0.5). Furthermore, nurses’ competence was not

strongly influenced by the use of SOPs in work (r = 0.081), regularity of QI training (r =

0.189),  and  the  use  of  clinical  guidelines  in  work  (r  =  0.198).  Therewith,  the  criterion

“Willingness to work under COVID-19” correlated quite strongly with the criteria “Use of

clinical guidelines in nursing work” and “Regularity of QI training”. As a result, it was found



that the competence of nurses was more influenced by effective doctor-nurse communication,

and for effective work in a pandemic setting, knowledge and use of clinical guidelines, and

their prompt training were of absolute significance.

Regression analysis was used to construct the forecast based on the criteria under study,

where R is 0.313, i.e.,  with those along which the regression line runs, indicating a fairly

strong correlation (Table 10).

The resulting R2 value of 0.098 was found to be appropriate  for this case. Table 11

allowed strict conclusions to be drawn about the generated model, a high level of significance

of the criterion was required (p ≤ 0.001).

As in this example, a 1-unit change would change the “Nurse’s competence” (dependent

variable) and “Willingness to work during a pandemic” by 0.271. Applying the algorithm to

identify an infectious patient will also change the nurse’s competence by 0.067. If the sign of

correlation is negative, then there is an inverse relationship, i.e., if the “Nurses’ competence”

increases, the respondent’s length of service will decrease by –0.07 units. Thus, the prognosis

according to the criteria of this study for nurses was generated (Table 12).

The authors  used factor analysis  to determine  the key factors affecting  the criterion

“Organisational effectiveness in nurses-respondents’ performance” (Table 13).

The table shows that 5 eigenfactors have values greater than one. Therefore, five factors

were selected for analysis. The first factor explains 45.182% of the total variance, the second

explains 14.61%, and the third explains 5.22%. The principal component method was used to

select factors; the programme used the Varimax rotation with Kaiser normalisation to rotate

factors. Of the 5 components, 3 were the most significant.

DISCUSSION

The findings of this study are of considerable interest to assess and analyse the performance

of the PHC system in Kazakhstan during the COVID-19 pandemic. These results not only

highlight the current state of the healthcare system but also identify a range of critical aspects

that  need  to  be  considered  when  planning  and  implementing  strategies  to  improve  the

situation.

The first essential aspect identified in the study is the “youthification” of the personnel

of polyclinic doctors. This is due to both natural demographic processes and the optimisation

of  personnel  policy  aimed  at  attracting  young  specialists.  Younger  staff  may  be  more

adaptable to new technologies and practices, which is a positive change. However, it should

be considered that experienced doctors of pre-retirement and retirement age also play a vital



role  in  ensuring  continuity  in  the  work  of  medical  institutions  [7].  Therefore,  in  the

development of personnel policy, it is essential to strike a balance between attracting young

specialists  and  retaining  experienced  staff,  because  this  factor  can  affect  the  quality  of

treatment  [8].  The  creation  of  policies  that  support  mentorship  programmes  that  pair  up

younger healthcare workers with experienced specialists would be one way to keep a balanced

workforce. Another way would be to devise retention strategies for older healthcare workers,

such as roles that leverage their experience without requiring them to perform manual labour.

A. Goyal and P. Ish noted the high performance of young medical personnel during COVID-

19, and low risk of mortality due to increased risk of becoming ill during exposure [9]. S.

Hassamal  et  al.  [10]  conducted  a  survey among  medical  staff  on  the  level  of  stress  and

burnout, it was determined that personnel with long work experience had sharply expressed

symptoms of depression of medium severity and psycho-emotional  exhaustion,  which can

affect  professional  activity.  In  this  study,  the  percentage  of  staff  with  up  to  5  years  of

experience was about 48.5%, which correlates with the results of this study as the percentage

of young nurses between 18 and 39 years was 51.3%.

Organisational management is also key to effective pandemic control [11]. Polyclinic

managers note that the speed of staff response to the identification of suspected COVID-19

cases,  responsiveness  to  ongoing  tasks,  and  adequacy  of  staffing  substantially  affect

management  performance.  However,  they  do  not  attach  much  importance  to  community

outreach.  This may be one of the reasons why some people are not sufficiently  aware of

coronavirus infection prevention measures [12]. It is recommended to strengthen community

outreach to increase awareness and adherence to prevention recommendations.  This could

involve funding for community health worker programs, public health campaigns tailored to

local contexts, and the integration of health education into school curricula. Apart from that,

communication between different levels of healthcare providers is also very important, which

underscores the need for policies that promote interdisciplinary collaboration. Teams-based

care models and formal channels of regular communication between various healthcare roles

(such as regular interdisciplinary case conferences or the use of integrated electronic health

record systems that facilitate information sharing) would be beneficial additions to healthcare

systems. 

A.D. Kaye et al. [13] note the global nature of the shortage of staffing, medicines, and

medical  equipment  in the USA during the pandemic,  with costs  of  up to  $52 billion  per

month, which was a massive burden on the healthcare system at that time. Proceeding from

this  experience,  the  participating  managers  were  most  likely  guided  by  their  experiences



during  the  pandemic,  which  is  consistent  with  the  results  of  the  cited  study.  Another

significant factor is working under understaffed conditions, which was also observed in the

pre-pandemic period, which substantially affected the quality of care through physical and

psycho-emotional exhaustion of human resources. In their review of 7.334 articles, M. Iddrisu

et al. [14] noted that almost 90% of nurses have post-traumatic stress disorder, depression,

sleep  disturbance,  and  general  asthenia,  especially  in  young  staff  due  to  the  enormous

workload. Therefore, managers in Kazakhstan are particularly emphasising this point, as it is

difficult to coordinate the work of exhausted staff in an atmosphere of increasing workload.

The  preparedness  of  physicians  to  work  in  a  pandemic  also  has  an  impact  on  the

effectiveness  of  COVID-19  control  [15].  Provision  of  necessary  medical  devices  and

medicines, informing the population and organising patient flows are significant for polyclinic

therapists. However, SOPs and algorithms according to COVID-19 do not have a statistically

significant  effect  on physician  readiness.  This  may indicate  that  additional  education  and

training  in  medical  skills  and  protocols  may  be  more  effective  ways  to  prepare  health

personnel to work in complex epidemiological settings. E.S. Leibner et al. [16] agrees with

this fact, where it was noted that the staff was not prepared for such a load and in most cases

lacked the necessary skills in emergency care, as a result, a special algorithm was developed

to train medical staff to work with patients with this pathology, which showed extremely high

efficiency in improving the quality of staff work with this group of patients.

The found relationship between good organisational management and sufficient clinic

funding  points  to  a  crucial  area  in  which  policy  intervention  is  needed.  The  idea  that

healthcare  institutions  should  be  prepared  to  handle  spikes  in  demand  is  applicable

everywhere, even though the precise resource requirements may differ from nation to nation.

These results could be used by policymakers to support further funding for primary healthcare

facilities,  especially  for  telemedicine  capabilities,  which  were  vital  during  the  pandemic.

Moreover,  creating  nationwide  inventories  of  necessary  medical  supplies  and  equipment

under  a  rotating  inventory  system  may  improve  readiness  for  unforeseen  medical

emergencies.

The competence of medical staff also plays a vital role, especially in their interactions

with doctors and in the application of clinical protocols. Regular training of nursing staff on

COVID-19 is of high value and should be continued. Q. Liu et al. [17] investigated the staff

performance  in  China  during  COVID-19.  It  was  found  that  doctors  and  nurses  were

unprepared to work under pandemic conditions, reflected in low treatment efficacy, high staff

morbidity, and early psycho-emotional burnout, confirming the need for additional training



for staff to improve pandemic performance [18]. Thus, in this study, during the survey, the

respondents also mention the significance of doctors’ and nurses’ competence in working in

this setting. Robust training programmes emphasising crisis management,  adaptability,  and

clinical abilities would be beneficial  to healthcare systems worldwide. The current study’s

findings  indicate  that  regular,  focused  training  sessions  greatly  increase  healthcare  staff

members’ preparedness for handling emergencies. Policymakers should think about requiring

yearly  crisis  preparedness  training  for  all  medical  personnel,  which  would  include  role-

playing of a variety of public health events, not simply infectious disease outbreaks. However,

L.J. Labrague and J.A.A. de Los Santos note the negative impact of training among nurses

[19]. The study found that nurses who had undergone specialised training were more stressed

by the fear of contracting a new coronavirus infection, which was reflected in lower quality of

care.

Another factor of significance noted by participants in this study is the rational triage of

patients. Replication of coronavirus patients plays a critical role in pandemic management as

it  allows rapid and effective  assessment  of patient  severity,  prioritisation  of  treatment  for

those  in  need  of  immediate  medical  attention,  and  optimisation  of  the  use  of  limited

healthcare resources. This approach helps reduce the risk of overburdening health facilities

and provides more targeted treatment, helping to reduce the spread of the virus and COVID-

19 mortality. A. Gilbert and A. Ghuysen also cite data that during the pandemic period, the

triage protocol changed several times due to the emergence of new diagnostic methods other

than polymerase chain reaction, as well as to the acquisition of experience in the treatment of

this group of patients, which reflects the high importance of triage for foreign clinics [20].

Thus,  F. Alhaidari et  al.  [21]  noted  that  a  rational  triage  system speeds  up  care,  reduces

emergency department costs, and offloads staff, especially during a pandemic.

This  study  primarily  examines  how  the  COVID-19  pandemic  affected  PHC

performance in Kazakhstan, but it’s also important to take into account the possibility that

several  pre-existing  problems  within  the  healthcare  system  and  external  socio-economic

factors may have also had an impact on the observed outcomes. The healthcare system in

Kazakhstan, like many other post-Soviet nations, has undergone reforms since independence.

Pre-existing problems could have made the pandemic  more difficult  to  contain,  including

inadequate  funding,  unequal  distribution  of  healthcare  resources  between  urban and  rural

areas,  and  ageing  infrastructure [22].  These  systemic  issues  could  have  affected  PHC

facilities’ capacity to respond to the crisis.



Socioeconomic variables also have a significant impact on healthcare outcomes. The

economic conditions in Kazakhstan, such as income inequality and regional disparities, may

have affected population health overall and access to healthcare services. These variables may

have also  had an  impact  on the  workload and effectiveness  of  PHC facilities  during  the

pandemic, as well as their ability to handle the increased demand. Finally, cultural factors and

public health literacy levels may have had an impact on how the population responded to

preventive measures and sought medical attention during the pandemic.

However, this study was conducted only in Kazakhstan, and its results may be limited

by the national specificity of the healthcare system. A comparative analysis of the situation in

different  countries  should  be  carried  out  to  get  a  broader  picture  and  identify  common

patterns.  Further  research  focusing  on  the  impact  of  differences  in  emergency  care  in

Kazakhstan on the quality of performance in the setting of a new coronavirus infection is

needed to complement the findings of this paper. The results obtained can be used to develop

recommendations to improve the training and activities of medical organisations in the spread

of COVID-19 and other infectious diseases. Special attention should be paid to the issues of

personnel  policy,  logistical,  and medicinal  supply,  as well  as information  support of anti-

epidemic  measures.  It  is  also  recommended  that  research  in  this  area  should  continue  to

continuously improve the healthcare system.

CONCLUSIONS

The study identified a range of key factors determining the performance of medical staff in

Kazakhstan during the COVID-19 pandemic.  Firstly, nurses’ competence was found to be

more dependent on effective interaction with doctors and prompt training, while regular QI

and  use  of  SOPs  did  not  show  statistically  significant  effects  on  their  professional

competence.

The  trend  of  increasing  numbers  of  young  nurses  with  tertiary  education  deserves

special attention. This indicates an improvement in educational standards and may improve

the quality of health services in the future, but at the moment it poses some difficulties in

implementing  innovations  as staff  lack the experience  to  effectively  utilise  new treatment

protocols  and  work  on  the  ward.  Prompt  training,  provision  of  medicines,  separation  of

patient flow and preventive community outreach were also important to the effective work of

general practitioners during the pandemic. These factors, along with sufficient diagnostic and

treatment equipment, were key to overcoming the epidemic. Furthermore, a strong correlation

was found between doctors’ and nurses’ competence and their willingness to work during a



pandemic, emphasising the significance of psychological resilience and training. The effective

management  of  the  organisation  also  depended  on  the  management’s  ability  to  adapt  to

changing  conditions,  to  communicate  effectively  with  the  public  and  to  interact  with

regulatory authorities.

In  conclusion,  ensuring  that  clinics  have  the  necessary  transport,  equipment,  and

medicines,  as well  as competent  and trained staff,  are  key factors  in ensuring that  health

facilities can operate effectively in a pandemic. All these findings emphasise the significance

of an integrated approach to the management of healthcare facilities, including the quality of

education and training of healthcare personnel, effective communication within the team, and

providing the necessary resources to adequately respond to health emergencies. It is critical to

recognise some of this study’s limitations. The use of questionnaires that rely solely on self-

reported data raises the possibility of biases such as social  desirability bias or recollection

bias, which could skew the results. Furthermore, the study’s cross-sectional design gives us

only  a  momentary  view  of  the  circumstances,  making  it  difficult  for  us  to  monitor

developments throughout the epidemic. Despite having a high sample size, the questionnaire

approach might not fully capture the complexity of the experiences of healthcare workers and

might  overlook  subtle  insights  that  could  be  discovered  using  qualitative  methods.

Additionally,  while  the  study’s  emphasis  on  the  perspectives  of  healthcare  workers  is

essential, it excludes the opinions of patients and managers of the health system, which could

offer a more thorough assessment  of PHC performance during the pandemic.  Finally,  the

analysis may not have properly taken into consideration regional differences in COVID-19

impact and healthcare resources within Kazakhstan, which could restrict the applicability of

the findings to all regions of the nation.

Further research could develop in several directions. Firstly, benchmarking with other

countries can provide a unique opportunity to learn what strategies and approaches have been

effective  in  diverse economic  and cultural  contexts.  This  will  help  in  adapting  successful

practices and lessons learnt for Kazakh PHCs. A second area of focus could be to investigate

the long-term effects of the pandemic on PHC. Such analyses will help to understand what

changes in care for this patient group have been most sustainable, and what strategies are used

after a crisis. A third major area is to assess the impact of government support on PHC during

a  pandemic.  Understanding  the  effectiveness  of  different  support  programmes  and  their

contribution  to  the  survival  and development  of  PHC will  provide  valuable  guidance  for

future public policy interventions.
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significance (1-way)

Value

99%

confidence

interval Value

99%

confidence

interval
Botto

m

Uppe

r

Botto

m
Upper

Pearson

chi-square

64.42

9a _
32 0.001

0.001

b _
0 0.001

Likelihood

ratios

72.24

9
32 0 0b – 0 0

Fisher’s

exact test

66.86

5
0b – 0 0

Line-to-

linear

15.78

3 s

1 0 0b – 0 0 0b 0 0
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connection
Number  of

valid

observation

s

2595

Source: compiled by the authors of this study

Table 2. Summary for model b

Mod

el
R R2

Adjuste

d R2

Standar

d  error

of

estimate

Change

statistics St.St.

1

Art.St.

2

Meanin

g

Change

F

Chang

e R2

Chang

e F

1
0.634

a –

0.40

2
0.388 0.432 0.402 27.726 42 1730 0

Note:  (a)  Predictors:  (constant),  COVID-19  information  coverage,  length  of  staff  time,

interaction  with  the  Department  of  Healthcare  Management,  level  of  polyclinic,  adequate

provision  of  transportation  means,  respondent’s  region  of  residence,  doctors’ opinion  on

procurement of medicines, respondent’s gender, involvement in handling patient complaints,

use  of  Standard  Operating  Procedures  (SOPs)  in  staff  work,  doctor’s  competence,

respondent’s education, regular qualification improvement (QI), development of benefits for

patients  of the polyclinic,  use of forecasting in work, Individual  Development Plan (IDP)

developed,  prompt  problem  solving,  age  of  the  respondent,  provision  of  medicines  for

COVID-19,  staff  interaction,  regular  updating  of  knowledge  of  regulations,  sufficient

provision of outpatient clinic equipment, involvement in IDP development, prompt supply of

medicines,  speed  of  COVID-19 detection,  prompt  training  of  nurses  and  doctors  for  QI,

readiness to work under COVID-19, organisation of patient flow, ability to make proposals on

volumes and types of required medicines and medical devices, organisation of management

under COVID-19, interaction between doctors and nurses, duration of work in the polyclinic,

competence  of  nurses,  created  conditions  for  QI,  the  attached  population  is  sufficiently

covered  by  the  information  campaign  on  COVID-19  prevention,  sufficient  provision  of

transport  and equipment  for  COVID-19,  the total  record  of  service  of  the respondent;  b)

dependent variable: the efficiency of the organisation

Source: compiled by the authors of this study

Table 3. Model ANOVAa



Model Sum of squares St.St. Middle square F Significance

1
Regression 217.353 42 5.175 27.726 0b _

Remainder 322.909 2205 0.187
Total 540.262 1772

Note: (a) dependent variable: organisational management performance

Source: compiled by the authors of this study

Table 4. The coefficients or beta weights of each independent variable separately (a)

Model

Non-standard

coefficient

Standard

coefficien

t T Value

95%

confidence

interval for B

B
Standar

d error
Beta

Botto

m

Uppe

r

(Constant)
0.37

6
0.101

3.70

7
0 0.177 0.574

Region of residence of

the respondent

–

0.00

4

0.002 –0.036
–

1.85
0.064 –0.008 0

Polyclinic level
0.02

5
0.022 0.022

1.10

8
0.268 –0.019 0.069

Gender of respondent

–

0.06

6

0.031 –0.044
–

2.15
0.032 –0.125

–

0.006

Age of respondent 0.03 0.026 0.03
1.13

9
0.255 –0.021 0.08

Record of service as a

manager

0.00

9
0.009 0.027

1.06

2
0.288 –0.008 0.027

Total record of service

–

0.03

7

0.015 –0.081
–

2.45
0.014 –0.066

–

0.007

Education

–

0.01

4

0.012 –0.025

–

1.16

2

0.245 –0.037 0.01

Duration of operation
0.00

5
0.013 0.012

0.36

3
0.717 –0.021 0.03

Duration  of  work  in

the polyclinic

0.00

9
0.01 0.026

0.91

6
0.36 –0.011 0.029

Physician competence
0.16

9
0.024 0.19

6.98

9
0 0.122 0.217



Competence  of  the

nurse

0.01

9
0.025 0.022

0.77

9
0.436 –0.029 0.068

Interaction  between

doctor and nurse

–

0.03
0.025 –0.034

–

1.19

9

0.231 –0.080 0.019

Interaction  of

outpatient clinic staff
0.14 0.027 0.143

5.16

8
0 0.087 0.193

Prompt  resolution  of

problems

0.06

3
0.021 0.073 3.03 0.002 0.022 0.103

Liaising  with  the

Healthcare Authority

0.05

7
0.016 0.097

3.64

4
0 0.026 0.087

Readiness  to  work

during COVID-19

–

0.02

1

0.02 –0.028

–

1.04

2

0.297 –0.059 0.018

Coordinating

medicines  supplies

with doctors

–

0.06

4

0.019 –0.097

–

3.39

4

0.001 –0.101
–

0.027

Consideration  of

doctors’  opinions

when  purchasing

medicines

0.08

2
0.025 0.082

3.22

3
0.001 0.032 0.132

Opportunity  to  make

suggestions

0.00

6
0.015 0.012

0.41

9
0.675 –0.023 0.035

Use  of  forecasting  in

work

–

0.00

5

0.014 -0.009

–

0.34

3

0.732 –0.032 0.023

Prompt  supply  of

medicines

–

0.00

3

0.017 –0.005
–

0.19
0.85 –0.036 0.03

Prompt  supply  of

medicines  under

COVID-19

–

0.01

2

0.022 –0.014

–

0.53

6

0.592 –0.054 0.031

Sufficient equipment
0.01

9
0.016 0.03

1.22

5
0.221 –0.012 0.05

Sufficient  means  of

transport  at  the

polyclinic

0.00

2
0.014 0.004 0.13 0.897 -0.025 0.028

Sufficient  equipment – 0.019 –0.016 – 0.598 –0.047 0.027



and  transport  under

COVID-19
0.01

0.52

8
Detection  rate  under

COVID-19

0.07

8
0.024 0.083

3.19

5
0.001 0.03 0.126

Use of SOPs

–

0.00

4

0.019 –0.004

–

0.20

3

0.839 –0.04 0.033

Organisation of patient

flow segregation

0.04

7
0.022 0.057 2.112 0.035 0.003 0.091

Interaction  between

doctors and personnel

0.02

7
0.025 0.028

1.09

4
0.274 -0.022 0.076

Involvement  in  the

resolution  of  patient

complaints

–

0.01
0.008 –0.028

–

1.25

6

0.209 –0.026 0.006

Organisation  of

management  under

COVID-19

0.10

1
0.025 0.113 4.07 0 0.052 0.15

Involvement  in  the

IDP development

0.00

8
0.014 0.015 0.611 0.541 –0.018 0.035

Conditions  for  QI  are

good

0.00

6
0.013 0.012

0.41

2
0.68 –0.021 0.032

Regular completion of

QI

0.00

8
0.018 0.012

0.43

6
0.663 –0.027 0.043

Regular  updating  of

knowledge  of

regulations

–

0.04

8

0.019 –0.064

–

2.55

4

0.011 –0.086
–

0.011

Prompt QI by doctors

and nurses

0.03

3
0.024 0.038

1.39

3
0.164 –0.013 0.079

Participation  in

infection  prevention

awareness

0.00

4
0.017 0.007

0.23

8
0.812 –0.03 0.038

Informing  the

population  about  the

benefits

0.01

3
0.018 0.018

0.69

7
0.486 –0.023 0.048

Note: (a) dependent variable: organisational management performance

Source: compiled by the authors of this study



Table 5. Matrix of rotated components (a, b)

Raw materials Recalculated
Component Component
1 2 3 4 5 6 1 2 3 4 5 6

Region  of

residence

0.84

2

0.62

8

4.68

7

0.17

5

0.13

1

0.97

4

Polyclinic

level

–

0.08

3

–

0.16

7

Gender
0.08

9
0.25

Age
0.36

4

–

0.06

2

0.64

9

–

0.11

Manager’s

record  of

service

0.25

4

1.32

4

–

0.39

7

0.15

9

0.82

9

–

0.24

9
Total

record  of

service

1

–

0.17

3

0.83

–

0.14

4

Education
0.30

2

–

0.31

1

–

0.16

7

–

0.15

3

0.30

2

–

0.31

2

–

0.16

8

–

0.15

4
Duration

of

operation

–

0.14

4

1.24
0.14

1

–

0.17

4

–

0.10

2

0.88 0.1

–

0.12

3
Duration

of work in

the

polyclinic

1.27

4

0.54

6

–

0.25

7

0.82

2

0.35

2

–

0.16

6

Physician

competenc

e

0.20

3

0.40

5



Competen

ce  of

nurses

0.25

6

0.49

4

Interaction

between

doctors

and nurses

0.22

1

0.45

8

Personnel

interaction

0.16

7

0.40

3

Prompt

resolution

of

problems

0.24

3

0.45

7

Interaction

with  the

Healthcare

Authority

0.62

2

0.18

0

0.66

7

0.19

3

Readiness

to  work

during

COVID-

19

0.39

6

0.61

4

Coordinati

on  of

medicines

supply

with

doctors

0.64

4
0.76



Considerat

ion  of  the

opinion  of

doctors  on

the

purchase

of

medicines

and

medical

equipment

0.10

4

0.16

3

–

0.05

5

0.22

3

0.35

2

–

0.11

9

Manager’s

suggestion

s  on  the

volume

and  types

of

medicinal

products

0.85

3
0.83

Use  of

forecasting

of

consumpti

on  of

medicines

and

medical

devices

0.12

5

0.71

9

0.12

4

0.71

7

Prompt

delivery of

medicines

to  the

polyclinic

0.48

2

0.67

1



Sufficient

provision

of

medicines

under

COVID-

19

0.36
0.05

9

0.61

5

0.10

1

Sufficient

equipment

0.52

3

0.65

9

Sufficient

means  of

transport

at  the

polyclinics

0.75

5

0.72

9

Provision

of

transport

and

equipment

under

COVID-

19

0.61

1

0.75

9

COVID-

19

detection

rate

0.22

1

0.50

9

Use  of

SOPs

0.16

1

0.27

3



Organisati

on  of

patient

flow

segregatio

n

0.32

2

0.57

9

Interaction

between

doctors

and staff is

good

0.20

8

0.47

7

Involveme

nt  in  the

resolution

of  patient

complaints

0.51

5

0.32

2

1.36

7

0.33

5
0.21

0.88

9

Organisati

on  of

manageme

nt  under

COVID-

19

0.28

5

0.58

4

IDP

developme

nt

0.51

9

0.17

2

0.09

4

0.59

5

0.19

7

0.10

8

Conditions

for  QI  are

good

0.77

3

0.66

1

0.14

1

0.64

7

0.55

4

0.11

8

Regular

completio

n of QI

0.29

3

0.08

5

–

0.09

7

0.15

8

0.44

1

0.12

8

–

0.14

6

0.23

7



Regular

updating

of

knowledge

of

regulations

0.24

7

0.18

3

0.40

1

0.29

8

Prompt  QI

by  doctors

and nurses

0.26

9

0.53

6

Developm

ent  of

measures

to  inform

the

population

about  the

prevention

of

infection

0.11

7

0.65

8

0.16

5

0.13

2

0.74

1

0.18

6

Developm

ent  of

measures

to  inform

the

population

about  the

preferentia

l  provision

of

medicinal

products

0.23

7

0.33

4

0.13

2

0.32

4

0.45

8

0.18

1



The

population

is

sufficientl

y  covered

with

informatio

n  about

COVID-

19

0.06

5

0.10

7

Note: Factor extraction method: principal component method. Rotation method: Varimax with

Kaiser normalisation.  a) rotation converges in 5 iterations; b) only observations for which

effective organisational management = 1 yes are used in the analysis phase.

Source: compiled by the authors of this study

Table 6. Paired sample correlations
N Correlation

Pair 1 Region of residence & doctors’ competence
201

0
0.036

Pair 2 Doctors’ competence & record of service in the polyclinic
201

2
0.02

Pair 3 Doctors’ competence & nurses’ competence
201

2
0.576

Pair 4
Doctors’ competence & Readiness to work under COVID-

19

201

2
0.497

Pair 5 Competence and interaction between doctors and nurses
201

2
0.448

Pair 6 Doctors’ competence & Knowledge of regulations
201

2
0.314

Pair 7 Prompt QI completion by nurses & doctors’ competence
201

2
0.354

Pair 8 Doctors’ competence & the use of SOPs
201

2
0.101

Pair 9
Participation  in  handling  patients’ complaints  &  doctors’

competence

201

2
0.024

Source: compiled by the authors of this study



Table 7. Summary for model (b)
Model R R2 Adjusted R2 Standard estimate error
1 0.668a _ 0.446 0.443 0.438

Note:  (a)  predictors:  (constant),  use  of  medicine  consumption  prediction,  total  years  of

experience, use of SOPs, nurses’ competence, COVID-19 detection rate, infection prevention

measures  in  the  population,  organisational  management  performance,  willingness  to  work

under COVID-19, specialist length of service; (b) dependent variable: doctors’ competence.

Source: compiled by the authors of this study

Table 8. ANOVA (a)
Model Sum of squares St.St. Average area F Value
Regression 308.787 10 30.879 161.123 0b _

Residue 383.484 2586 0.192
Total 692.27 2596

Note:  (a)  dependent  variable:  doctors’  competence;  (b)  predictors:  (constant),  use  of

medicines consumption prediction, total years of experience, use of SOPs in work, nurses’

competence,  infection  detection  rate,  infection  prevention  measures,  organisational

management performance, willingness to work under COVID-19 conditions, doctor’ record of

service.

Source: compiled by the authors of this study

Table 9. Coefficients (a)

Model

Non-standard

coefficient

Standard

coefficient
T Value

B
Standard

error
Beta

(Constant)
0.30

6
0.036 8.441 0

Professional experience

–

0.03

7

0.017 –0.107
–

2.185
0.029

Total record of service
0.04

1
0.017 0.119 2.442 0.015

Effectiveness  of  the  organisation’s

management
0.117 0.015 0.162 7.72 0

Nurses’ competence
0.30

2
0.017 0.357

17.88

7
0

Willingness to work under COVID-

19

0.09

6
0.014 0.151 6.713 0



Preventive work under COVID-19
0.04

5
0.015 0.062 2.933 0.003

Infection detection rate
0.08

3
0.018 0.087 4.498 0

Use of SOPs in the workplace
–

0.02
0.009 –0.039

–

2.209
0.027

Infection prevention measures
0.04

4
0.014 0.063 3.258 0.001

Medicines consumption forecasting
0.02

3
0.011 0.038 1.996 0.046

Note: (a) Dependent variable: doctors’ competence

Source: compiled by the authors of this study

Table 10. Summary for model (b)

Mode

l
R R2

Adjus

ted R2

Standa

rd

error of

estimat

e

Statistics of change

Chang

es in R-

square

Chang

es in F

St.S

t 1

St.

2

Meaningf

ul

changes

in F

1
0.313

a _
0.098 0.097 0.425 0.098 162.604 4

555

8
0

Note: (a) predictors: (constant), use of infection detection algorithm 5, use of SOP in work 5,

willingness to work under COVID-19 5, knowledge of regulations 5; (b) dependent variable:

nurses’ competence 5

Source: compiled by the authors of this study

Table 11. ANOVA (a)
Model Sum of squares St.St. Average area F Value
Regression 117.563 4 29.391 162.604 0b _

Residue 1082.689 5558 0.181
Total 1200.251 5562

Note: (a) dependent variable: nurses’ competence 5; (b) predictors: (constant), use of infection

detection  algorithm 5,  use  of  SOPs  in  work  5,  willingness  to  work  under  COVID-19 5,

knowledge of regulations 5

Source: compiled by the authors of this study

Table 12. Coefficients (a)
Model Non-standard Standard T Valu Correlations



coefficient
coefficien

t
e

B
Standar

d error
Beta

Zero

orde

r

Partiall

y

Componen

t

(Constant)
0.66

4
0.025

26.08

9
0

Readiness

to  work

under

COVID-

19 5

0.33

6
0.017 0.271

19.74

6
0

0.30

3
0.247 0.242

Knowledg

e  of

regulation

s 5

0.03

4
0.015 0.032 2.314 0.021

0.16

5
0.03 0.028

Use  of

SOPs 5
0 0.011 0

–

0.022
0.982 0.08 0 0

Use of the

COVID-

19

detection

algorithm

5

0.11 0.022 0.067 4.995 0
0.15

5
0.064 0.061

Note: (a) dependent variable: nurses’ competence 5

Source: compiled by the authors of this study

Table 13. Explained total variance (a)

Compone

nt

Initial eigenvalues
Extraction of  the sum

of squares of loads

Rotation of the sum of

squares of loads

Tota

l

%  of

varianc

e

Total

%

Tota

l

%  of

varianc

e

Total

%

Tota

l

%  of

varianc

e

Total

%

1
9.12

6
45.182

45.18

2

9.12

6
45.182

45.18

2

1.42

3
7.046 7.046

2
2.95

1
14.61

59.79

2

2.95

1
14.61

59.79

2

8.22

9
40.742

47.78

8



3
1.05

4
5.22

65.01

1

1.05

4
5.22

65.01

1

2.49

4
12.346

60.13

4

4
1.03

5
5.122

70.13

3

1.03

5
5.122

70.13

3

0.67

5
3.342

63.47

6

5 0.54 2.671
72.80

4
0.54 2.671

72.80

4

1.88

4
9.329

72.80

4

6
0.44

3
2.191

74.99

5

7
0.43

3
2.143

77.13

9

8
0.37

5
1.859

78.99

8

9
0.33

4
1.652

80.64

9

10
0.29

1
1.439

82.08

8

11
0.28

2
1.396

83.48

4

12
0.26

8
1.326 84.81

13
0.24

3
1.202

86.01

2

14
0.22

7
1.122

87.13

4

15
0.20

2
1.002

88.13

6

16
0.19

1
0.948

89.08

4

17
0.18

5
0.915

89.99

8

18
0.17

4
0.86

90.85

8

19
0.16

4
0.812 91.67

20
0.15

9
0.787

92.45

7

21
0.14

2
0.701

93.15

8
22 0.12 0.641 93.79



9 9

23
0.12

6
0.623

94.42

2

24
0.11

6
0.576

94.99

8

25
0.09

8
0.488

95.48

6

26
0.09

2
0.456

95.94

2

27
0.08

3
0.409

96.35

1

28
0.07

7
0.38 96.73

29
0.07

2
0.356

97.08

6

30
0.06

7
0.331

97.41

7

31
0.06

4
0.315

97.73

2

32
0.05

8
0.286

98.01

9

33
0.05

4
0.266

98.28

5

34
0.05

2
0.259

98.54

3

35
0.04

8
0.236 98.78

36
0.04

6
0.227

99.00

6

37
0.04

5
0.221

99.22

7

38
0.04

3
0.212

99.43

9

39 0.04 0.196
99.63

5

40
0.03

8
0.19

99.82

5

41
0.03

5
0.175 100

Source: compiled by the authors of this study


