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KEY MESSAGES

• in 7 central and eastern european countries, 68% of Pc practices effectively followed-up patients with chronic 
conditions during the pandemic.

• Key determinants for successful follow-up included government support, GP time availability, and staffing 
levels of GPs.

• Video consultations and payment mechanisms did not show significant associations with optimal patient 
follow-up.

ABSTRACT
Background:  the cOViD-19 pandemic posed severe challenges to delivery of services at Primary 
care level and for achieving follow-up of patients with chronic diseases.
Objectives:  We analysed data from the PRicOV-19 study to explore determinants of active 
follow-up for chronic disease patients in seven central and eastern european (cee) countries 
during the pandemic.
Methods:  Pricov-19 was a cross-sectional study conducted within Pc (Primary care) practices in 
37 european countries. We analysed data from 7 cee countries (Bulgaria, czech Republic, hungary, 
Poland, Moldova, Romania, Ukraine) collected between November 2020 and December 2021. 
Practices were recruited through random or convenience sampling and participation of practices 
was voluntary. We performed descriptive statistics to identify the level of follow-up of chronic 
disease and what health system and practice-specific factors were associated with better follow-up. 
We used logistic regression and meta-analysis techniques to explore associations and heterogeneity 
between countries.
Results:  67.8% out of 978 practices reported actively following up chronic patients. Positive 
associations were found between active follow-up and such as having more GPs (aOR = 1.18, 
p-value = 0.005), an above-average chronic patient population (aOR = 3.13, p-value = 0.006), 
adequate government support (aOR = 2.35, p-value = 0.001), and GPs having time for guideline 
reading (aOR = 0.008, p-value = 1.71).
Conclusions:  Patient follow-up, was influenced by different health system and practice-specific 
factors. the implications suggest the need for government support to enhance Pc practice 
organisation during crises and solutions to decrease GP workload and provide tailored care for 
patients with chronic disease.
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Introduction

the cOViD-19 pandemic disrupted healthcare delivery 
worldwide, including within the most well-resourced 
and advanced health systems [1, 2]. in the early phases 
of the pandemic, there was a lack of attention and 
investment into primary healthcare (Phc), due to funds 
diverted towards supporting overburdened hospitals 
struggling to remain functional during peak increases 
in cOViD-19 cases [3]. at Phc level, reductions in 
access to care for patients with chronic disease during 
cOViD-19 have been observed across different studies, 
potentially leading to treatment delays [4–9]. Routine 
visits at the primary care level were postponed thus 
contributing to treatment delays or missed diagnoses 
[10, 11]. Other factors may also be linked to poor 
patient follow-up as evidenced in other studies, such 
as the number of staff in the primary care (Pc) prac-
tice and the type of payment system in place for doc-
tor’s remuneration [12]. Both of these factors can also 
impact the time availability of the GP for actively fol-
lowing up chronic disease patients due to an increase 
in workload which has also been demonstrated to be 
a potential determinant of poor follow up [13]. 
Governmental support in times of crisis has also been 
shown to be crucial to ensure adaptation of Pc prac-
tices to emerging needs brought by the pandemic and 
the rapid adoption of new telemedicine technolo-
gies [14].

in this paper, we describe determinants of active 
follow-up at Pc practices for patients with chronic dis-
ease within seven central and eastern european (cee) 

countries, namely Bulgaria, czech Republic, hungary, 
Republic of Moldova, Poland, Romania, and Ukraine. 
active follow-up was defined as the GP practice proac-
tively contacting patients in need of chronic care 
during the cOViD-19 pandemic.

these cee countries have experienced important 
reforms of the health care sector and in primary 
health in the past years and have made important 
progress towards expanding universal health cover-
age, by reducing the incidence of catastrophic health 
spending and progressively strengthening their 
health systems at a primary care level. Despite the 
progress, issues remain at different levels, for instance, 
with the retention of the health workforce and the 
increasing need for primary care services for increas-
ing numbers of older age adults living with chronic 
conditions. in many eastern european countries there 
is also an added high burden of preventable dis-
eases, and a high prevalence of older adults living 
with 2 or more comorbidities (for more details on 
the characteristics of single countries, see table 1). 
cee countries have a high burden of chronic disease 
compared to other european countries due to differ-
ent age distributions and socio-economic factors in 
their population, and a higher prevalence for cardio-
vascular diseases (cVDs) linked to lifestyle factors 
such as smoking, dietary factors and low levels of 
physical activity [15–20].

additionally, cee countries are also affected by 
shortages of healthcare workers due to ageing of 
staff and a preference of young staff to emigrate in 

Table 1. Health system characteristics and indicators of the 7 countries involved in the study.

country
population, 

total

current health 
expenditure 

(cHE) as % gross 
domestic product 

(GDp)*

out-of-pocket 
(oopS) as % of 
current health 

expenditure 
(cHE)*

primary health care 
(pHc) expenditure 

as % current 
health expenditure 

(cHE)*
physicians per 
1000 people**

type of health 
system

prevalence of 
population over 

65 with 2 or 
more chronic 
conditions (a)

Bulgaria 6.975.761 7 39 na 2.6 Social Health 
insurance

38%

czech republic 10.671.870 8 14 32 4.1 national Health 
insurance 
(Bismark model)

41%

Hungary 9.771.141 6 28 41 3.3** national Health 
insurance 
(Bismark model)

60%

poland 37.965.475 6 20 43 3.5 Mixed (fragmented 
HS)

56%

republic of Moldova 2.664.974 6 36 46 4.1 Social Health 
insurance

na

romania 19.371.648 6 19 36 3.2*** national Health 
insurance 
(Bismark model)

32%

ukraine 44.386.203 7 51 na 4.17**** national Health 
Service

na

*WHo Global Health Data observatory indicators (who.int).
(a) oEcD/European union (2022), Health at a Glance: Europe 2022: State of Health in the Eu cycle, oEcD publishing, paris, https://doi.org/10.1787/507433b0-en, 
data from 2021.

https://doi.org/10.1787/507433b0-en
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search of better working conditions and work-life bal-
ance [21].

We explored if determinants such as characteristics 
of the Pc practice, individual general practitioner (GP), 
the presence of specific interventions implemented 
during cOViD-19 and macro-health system factors 
were associated with active follow-up of chronic dis-
ease patients within these 7 cee countries.

Methods

Study design and setting

the PRicOV-19 study, set up by Ghent University 
(Belgium), investigated the impact of the pandemic on 
Pc practices of 37 european countries and israel. this 
multi-country study aimed to research the different 
dimensions of quality of care and how Pc practices 
were organised during the cOViD-19 pandemic to 
continue delivering high-quality care, and how task 
roles and well-being of healthcare providers changed 
in this period (13).

PRicOV-19 had a cross-sectional design and was 
administered electronically to staff working in Pc 
practices. the questionnaire was intended for com-
pletion by one respondent in each practice, prefera-
bly a GP, or staff familiar with the practice organisation. 
the full list of practices was not available for the 
countries involved in this study, which hindered the 
planning of a specific recruitment strategy. the study 
aimed to sample 50+ practices per country, employ-
ing random or national convenience sampling. Data 
collection spanned from November 2020 (Romania 
and hungary) to December 2021 (Ukraine). collection 
duration varied from 2 months (Republic of Moldova) 
to 8 months (Ukraine), averaging 5 months across all 
countries (see table 1).

the study protocol and data handling protocols are 
described in the Data Management Plan registered at 
Ghent University [22]. the questionnaire was devel-
oped at Ghent University in multiple phases, including 
a pilot study among 159 Pc practices in Flanders 
(Belgium), and consisted of 53 items divided into six 
topics. More details are described in the study proto-
col [22]. the questionnaire was translated into seven 
languages of the countries included in this analysis 
following a standard procedure described in the proto-
col [22]. the Research electronic Data capture (ReDcap) 
platform was used to host the questionnaire in all lan-
guages, send out invitations to the Pc practices, and 
securely store the answers of the participants. We fol-
lowed the stROBe guidelines for observational studies 
to ensure consistency and transparency in reporting 
the outcomes of this study.

Data analysis

this paper focused on a subset of the questionnaire, 
including background information on characteristics of 
Pc practices patient flow for cOViD and non-cOViD 
care, and communication with patients. Data checks 
were performed to assess and remove duplicate 
responses. Practices with less than 50% valid responses 
for an observation were excluded from the analyses. 
the Ghent University research team conducted initial 
data cleaning, followed by local teams in chișinău at 
Nicolae testemitanu state Medical University and at 
the swiss tropical and Public health institute perform-
ing data analysis.

We explored the binary outcome ‘Pc practice hav-
ing active patient follow up for patients with chronic 
disease’, which was defined as 1 for practices having 
contacted patients with a chronic condition who 
needed follow-up care since the beginning of the pan-
demic and as 0 for other practices.

Descriptive analyses involved counts and percent-
ages for categorical variables and means with standard 
deviations (sD) were calculated for quantitative 
variables.

We built a mixed-effects logistic regression model 
to explore which factors were associated with active 
patient follow-up, accounting for clustering at country 
level. We calculated the adjusted odds ratios for hav-
ing active patient follow-up when considering practice 
characteristics, the types of patient population and 
health system factors. Namely, we considered charac-
teristics of the Pc practices: rural vs. urban location of 
the practices, mean number of GPs, number of paid 
staff members including non-GPs, the use of video 
consultations and the availability of walk-in appoint-
ments during the pandemic, perceived time availability 
of GPs for reading guidelines since the beginning of 
the pandemic. We considered as characteristics of the 
patient population the presence of an above-average 
number of elderly patients and an above-average 
number of patients with chronic conditions within the 
practices and included an interaction term between 
these 2 variables. We also included health system fac-
tors in the model, such as perceived adequacy of gov-
ernment support offered to the practice during the 
pandemic and payment system. categorical variables 
with more than two categories, were dichotomised or 
collapsed to limit the number of parameters in the 
regression models (see table 1 in the appendix). We 
used backward selection of variables guided by the 
aikaike information criterion (aic) to derive the final 
model. Finally, we tested for heterogeneity of results 
across countries by comparing country-specific results 
using meta-analysis.
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Results

Descriptive statistics

a total of 1893 Pc practices in the seven countries 
submitted their responses to the PRicOV-19 study 
questionnaire. Four duplicate observations were 
dropped and 902 (47%) of observations were dropped 
due to a very high rate of incomplete responses hav-
ing more than 50% of missing values within the vari-
ables of interest. a total of 987 Pc practices within the 
seven countries were included in the analysis ranging 
between 67 in Moldova to 239 in Ukraine. Results are 
illustrated in table 3. Moldova and Ukraine had a 
higher average number of patients registered per 
practice (or number of population covered) with a 
mean of 19611 (sD = 31791) patients in Moldova and 
20891 (sD = 25246) patients per practice in Ukraine.

in 628 (63.6%) of responding Pc practices walk-in 
hours were maintained during the pandemic with a 
great variation across countries, ranging from 24.8% in 
Poland to 91% in Moldova (see table 2). since the 
beginning of the pandemic, 46.9% of practices had 
implemented video consultations with the highest per-
centages seen in Ukraine (68.2%) and Romania (63.4%). 
the support given by the government was perceived 
to be adequate by 23.1% of respondents ranging from 
8.6% in the czech Republic to 34.4% in Romania.

Overall 669 (67.8%) of practices responded that 
they actively followed up patients who needed chronic 
care. 399 practices (40.4%) responded that they have a 
higher than average number of patients with chronic 
diseases compared to other practices. similar percent-
ages were observed for having an above average 
number of elderly patients compared to the number 
of patients with chronic diseases.

table 4 shows the adjusted odds ratios and 
aic-values of the different logistic mixed effects mod-
els of active patient follow-up obtained in the back-
ward selection process. in the final model (Model iV), 
there were positive associations between active patient 
follow up and (a) the mean number of doctors (aOR = 
1.18 per additional doctor, p-value = 0.005), (b), having 

an above average elderly patient population (aOR = 
1.36, p-value = 0.110), (c), having an above average 
patient population with chronic disease but a below 
average elderly population (aOR = 3.13, p-value = 
0.006), (d) having the perception of being adequately 
supported by the government (aOR = 2.35, p-value = 
0.001) and (e) the perception of having enough time 
for reading guidelines (aOR = 0.008, p-value = 1.71). 
testing for heterogeneity of estimates across countries 
by comparing country-specific results by using 
meta-analysis, all p-values of the test of heterogeneity 
were larger than 0.5 for all variables of the final model 
(see table 5).

Discussion

Main findings

We found a significant association between active 
patient follow-up and specific service delivery and 
health system factors. Practices with GPs that have 
enough time to read guidelines were positively asso-
ciated with active patient follow-up across countries. 
this corroborates findings from another systematic 
review looking at different determinants of follow-up 
care for cancer, which found that GPs were more 
likely to follow-up with patients after receiving appro-
priate training and guidelines in support of case man-
agement [23]. having more GPs in a practice has also 
been shown to be positively associated with patient 
follow-up also in other studies due to having less 
time pressure and a more manageable workload that 
allow for active follow-up [13, 24]. the availability of 
video consultations or walk-in hours did not show a 
significant association with having patient follow-up. 
a review of reviews of remote consultations found 
that they were effective in monitoring, and for imple-
menting psychological and health behaviour change 
interventions and for assessing some chronic condi-
tions related to cardiovascular and respiratory dis-
eases but evidence was weak for other types of 
conditions [25]. When assessing the characteristics of 
the patient population and whether better follow-up 
was associated with a higher than average number of 
elderly or chronic patients, we found that the combi-
nation of having a higher than average number of 
chronic patients but a below average number of 
elderly patients, was associated with better follow-up. 
this could be because GPs might prioritise follow-up 
of younger patients with chronic diseases, or because 
younger patients with chronic diseases, or their fami-
lies, might be more likely to request follow-up. From 
a health system perspective, a perceived adequate 

Table 2. Dates of start and end of data collection in all coun-
tries and duration of data collection in months.

country
Start data 
collection

End data 
collection

Months data 
collection

Bulgaria 15-feb-21 31-Jul-21 5
czech republic 30-nov-20 06-Mar-21 4
Hungary 25-apr-21 13-aug-21 4
republic of Moldova 10-feb-21 22-apr-21 2
poland 05-feb-21 22-aug-21 6
romania 26-nov-20 27-May-21 6
ukraine 06-apr-21 30-Dec-21 8
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government support was associated with active 
follow-up. Government support may also be linked to 
the rapid uptake of new technologies as evidenced in 
other studies across europe, which showed that a 
centralised and rapid deployment of remote consulta-
tion software, enabled the use of new technologies in 
Pc practices [26].

an increase in medical services provided and 
improvement of patient outcomes have been linked to 
GP incentive (fee-for-service) [27] though in our study, 
we did not observe any association between patient 
follow-up with the type of payment system in place in 
practices (fee-for-service or capitation).

a PRicOV series paper based on the overall database 
evaluated a composite outcome from four variables con-
cerning patient follow-up (outlined as outreach work) 
across 38 countries. the variables encompassed active 
follow-up for psychologically vulnerable patients, those 
with chronic conditions, individuals experiencing domes-
tic violence, and the use of eMR systems for at least one 
of these patient groups [28]. in this study, 62% of prac-
tices actively followed-up patients with chronic condi-
tions, slightly lower than in our sample. this study 
showed that a significant association was found between 
performing outreach work with having an administrative 
assistant, while other variables, such as number of staff, 
patient composition and payment system were not sig-
nificantly associated with the outcome. comparability 
with our study is limited though, due to the difference 
in the outcome definition, as we focused exclusively on 
active follow-up of patients with chronic conditions and 
different determinants of follow-up.

Strengths and limitations

to our knowledge, this is the first study comparing 
active patient follow-up in the cee region, which have 
undergone important efforts in improving the Phc 
system and universal health coverage for their popula-
tions. the survey was designed and validated through 
rigorous methods and was the largest survey con-
ducted among Pc practices to assess the impact of 

cOViD on several dimensions pertaining to service 
delivery, with data collection methods tested in 38 
countries. the study highlights the importance of con-
textual factors when planning for health services in 
crises, as differences were observed across countries 
which may be difficult to explain through quantitative 
data. the study’s cross-sectional design limits causal 
inference. additionally, responder bias and conve-
nience sampling may affect generalisability of the 
results. Despite these constraints, the study offers valu-
able insights into primary care practices during the 
cOViD-19 pandemic in seven cee countries, illustrating 
factors influencing active patient follow-up.

Implications

in times of crisis, Pc practices should be adequately 
supported from the government to re-organize their 
practices to better follow up patients. Policy-makers 
should also implement solutions to adequately staff 
Pc practices to decrease their workload, to better 
deliver services according to the practice needs.

Conclusion

in the 7 cee countries, nearly 70% of practices reported 
actively following-up with patients having chronic dis-
ease and, active patient follow up was significantly 
associated with factors related to the health system 
and specific factors related to the Pc practice such as 
number of staff, time availability of staff, perceived 
adequacy of government support and composition of 
the patient population with chronic diseases. 
implementation of measures such as video consulta-
tions and the type of payment services showed no 
association, likely due to contextual factors which 
need to be further explored.
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Table 5. Meta-analysis of the country-specific effect estimates obtained by geographjc stratifica-
tion of the final model of active patient follow-up. (see table 1 for complete list of variables).
independent variable I-squared* P-value**
above average patients with chronic disease and below average 

n. of elderly patients
0.00% 0.74

above average elderly patients 0.00% 0.76
perceived adequate government support 0.02% 0.52
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*Here, i-squared is an estimate of the proportion of variance in country-specific estimates which is unexplained by 
chance.
**chi-squared test of heterogeneity.
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Appendix Table 1. Description of data modifications applied to single variables.
Variable Data modifications

urban vs. rural location of the pc practice Dichotomization of original variable which had 5 levels: with pc practices located in big inner 
city, suburbs and small towns as ‘urban’ and practices located in rural or mixed-rural urban 
areas, as ‘rural’

time availability of Gps for reading guidelines since 
the beginning of the pandemic

the question was formulated as ‘in this practice, there is enough protected time provided in the 
agenda(s) of Gps for reviewing guidelines or going through relevant and reliable scientific 
literature’ and the responses were collected on a five point scale from strongly disagree to 
strongly agree. responses were coded as 0 if the respondent answered ‘Disagree/Strongly 
disagree/neutral’ and as 1 if the respondent answered ‘agree/Strongly agree’

perceived adequacy of government support offered 
to the practice during the pandemic

the question was formulated as: ‘adequate support is provided by the government for the 
proper functioning of this practice’. responses were originally coded on a likert scale 
responses were coded as 0 if the respondent answered ‘Disagree/Strongly disagree/neutral’ 
and as 1 if the respondent answered ‘agree/Strongly agree’

type of payment system of the pc practice the original variable contained three levels: capitation, fee-for-service and other. responses were 
dichotomised to capitation =1 and fee-for-service and other =0
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