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ABSTRACT 
The COVID-19 pandemic expansion in Bulgaria imposed a significant burden on population status and disease 
diagnostics, control, and treatment. The goal of our study is to analyze the impact of the COVID-19 pandemic on 
utilization of antidepressants in the outpatient treatment of depression and public spending on their reimbursement. 
The study is a cross-sectional, retrospective, observational, macroeconomic analysis of National Health Insurance 
Fund (NHIF) expenditures of antidepressants, reference price per defined daily dose (DDD), and utilization. The 
results reveal that the costs and reference value per DDD decreased or remained almost the same during 2019–
2020. The utilization increased slightly for six international nonproprietary names (INNs) and decreased for four of 
them. Statistical analysis confirms that there are no significant differences. The highest utilization rate found is for 
escitalopram (both 2019 and 2020), followed by paroxetine and venlafaxine. The COVID- 19 pandemic and social 
isolation lead to worsening of mental health and require health system reorganization to ensure the treatment of 
patients with chronic diseases. The measures implemented in Bulgaria at the beginning of the pandemic led to a stable 
level of medicine utilization and outpatient treatment of depression as well as a similar rate of NHIF expenditure 
compared with those from the previous year.

INTRODUCTION 
About 4.4% of the global population suffered from 

depressive disorder, whereas 3.6% suffered from anxiety in 2015. 
Significant variation is found in the global rate of depression from 
3.6% in the Western Pacific Region to 5.4% in Africa (WHO, 
2017). The incidence rate of depression has increased by 49.86% 
from 1990 to 2017 worldwide, despite the reported decrease in 18 
countries. The highest prevalence rate of mental disorders is found 
in Finland, the Netherlands, France, and Ireland, whereas the 
lowest is in Romania, Bulgaria, and Poland (OECD/EU, 2018). 
The highest decline is established in Latvia (−30.99%), followed 
by Bosnia and Herzegovina (−25.75%) and Georgia (−23.98%) 
(Liu et al., 2020).

The overall costs due to mental disorders rose significantly 
across the 28 EU countries. The estimated expenditures range 
from 2% to 2.5% of gross domestic product in Romania, Bulgaria, 
and the Czech Republic to over 5% in Finland, Denmark, the 
Netherlands, and Belgium (OECD/EU, 2018).

The COVID-19 pandemic caused a sharp increase in 
the prevalence of anxiety and depression among the general adult 
population in China. The financial burden is one of the main factors 
related to both anxiety and depression (Li et al., 2020). A positive 
correlation is found between the impact of the COVID pandemic on 
economic results and effects on daily life, whereas this correlation 
is negative if there is social support (Cao et al., 2020). A systematic 
review and meta-analysis reported 15.97% prevalence of depression, 
15.15% prevalence of anxiety, and 23.87% prevalence of insomnia 
related to COVID-19 among the affected populations (Cénat et al., 
2020). In addition, deterioration in mental health since the pandemic 
is established (Choi et al., 2020). Observing posttraumatic stress 
disorder prevalence also reveals its higher psychological impact on 
patients infected with COVID-19 (Alshehri et al., 2020).
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Defining the right outcomes and main patients’ needs 
when they seek treatment could help in the quick diagnosis and 
treatment of disease (Cuijpers, 2020). Factors such as medication 
side effects, patient’s gender, occupation, and education resulted in 
a low level of patient adherence (Marasine et al., 2020). A potential 
role of the pharmacist in depression treatment and adequately 
oriented pharmaceutical care could help in achieving good clinical 
results and disease control (Kamusheva et al., 2020), especially in 
such crisis situations as COVID -19 (Assiri et al., 2021).

There are doubts that the COVID-19 pandemic expansion 
in Bulgaria significantly influences population status and disease 
diagnostics, control, and treatment. Social and physical isolation 
leads to low activity, worsening patient condition, anxiety, and 
depressive disorder. 

Depression is a chronic disease that requires strong 
control and treatment management. The achieved clinical results 
depend at a high rate on patients’ status and social environment. 
The goal of our study is to measure utilization of antidepressants 
in the outpatient treatment of depression and public spending on 
their reimbursement to establish if there are significant differences 
before and after pandemic expansion and establishment of the 
initial impact on depression treatment in Bulgaria.

MATERIALS AND METHODS

Design of the study
We performed a cross-sectional, retrospective, 

observational, macroeconomic analysis of National Health 
Insurance Fund (NHIF) expenditures on antidepressants included 
in the Positive Drug List (PDL) with Anatomical Therapeutic 
Chemical (ATC) codes N06AB and N06AX. In total, 10 
international nonproprietary names (INNs) used for outpatient 
depression treatment were included in the analysis.

The utilization of antidepressants was retrospectively 
calculated and analyzed. The study covered only the medicines 
reimbursed by the NHIF in Bulgaria during the periods January–
September 2019 and January–September 2020, which are nine 
months before and after the beginning of the COVID-19 pandemic.

The reimbursed costs were compared before and after 
the beginning of the COVID-19 pandemic for the periods January–
September 2019 and January–September 2020. 

All costs are presented in euro, based on the official 
exchange rate: 1 BGN = 0.51 euros.

Data sources
Data for the reimbursed expenditures, medicine 

utilization, and the number of reimbursed packages of all INNs was 
collected from the NHIF official register (NHIF, 2019, 2020). The 
number of inhabitants was selected from the National Statistical 
Institute (NSI) database (NSI, 2019, 2020). The total population 
was 6,951,482 people in 2019 and 6,924,882 people in 2020. 

The reference price per DDD (the lowest reimbursed 
price) was extracted from Annex 1 of the PDL “Medicinal Products 
for Outpatient Treatment” published in the official register of the 
National Council on Prices and Reimbursement of Medicinal 
Products (NCPRMP, 2019, 2020). 

Cost analysis
The total reimbursed expenditures, as well as reference 

price per DDD, were retrospectively gathered, summed via Excel 

2010, and compared in absolute terms to evaluate their changes. 
The cost paid by the NHIF before (January–September 2019) and 
after (January–September 2020) the COVID pandemic in Bulgaria 
was calculated for each INN.

The changes in overall reimbursed cost per year were 
tested with the Mann–Whitney test. p values lower than 0.05 are 
considered statistically significant.

Medicine utilization analysis
Medicine utilization per INN was evaluated by the WHO 

formula for DDD/1,000 inhabitants/day (WHO Collaborating 
Centre for Drug Statistics Methodology Guidelines, 2017): 
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The changes in utilization were tested with the Mann–
Whitney test. p values less than 0.05 are determined as statistically 
significant. Descriptive statistics are used to express the main 
variables measuring utilization in 2019 and 2020.

RESULTS

Cost analysis
The reference price per DDD remains almost the same 

during the observed period. Two of the compared INNs are found 
with decreasing values (agomelatine and trazodone) and two with 
increasing ones (mirtazapine and duloxetine) (Table 1).

The results reveal that costs paid by the NHIF in 2020 
decreased or remained almost the same as those found in 2019. 
Only mirtazapine and vortioxetine are exceptions, where an 
increasing cost was found (Fig. 1).

The prepared test compares the reimbursed amount in 
2019 and that in 2020 for all INNs included in the analysis. The 
final result reveals no statistically significant difference (p = 0.67).

Medicine utilization analysis
Medicine utilization measured in DDD/1,000 in hour/

day is similar before and after the beginning of the COVID-19 
pandemic (Fig. 2).

Overall antidepressant utilization decreased in 2020 
compared to that in 2019 with 3.455 DDD/1,000 in hour/day. A 
slightly increasing consumption is found in six INNs, whereas 
decreasing is established in four. The highest utilization rate 
is found for escitalopram (both 2019 and 2020), followed by 
paroxetine and venlafaxine (Fig. 2).

To confirm a low rate of deviations found in medicine 
utilization, we have prepared descriptive statistics analysis via 
Excel 10. The established sample variance and low standard 
deviation value illustrate similarity in results and confirm that high 
differences in medicine consumption in 2019 and 2020 did not 
exist (Table 2).

The Mann–Whitney test reveals no statistically 
significant changes between overall utilization data in 2019 
compared to that in 2020 (p = 0.968). Therefore, outpatient 
medicine utilization is almost the same in the research period with 
a very slight decreasing level in 2020.

The analysis of the results for the consumption and 
costs shows that the increasing level of utilization often leads to 
growing costs of the payment institution for outpatient treatment. 
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Table 1. Reference value per DDD and reimbursed expenditure in 2019 and 2020.

INN

2019 2020

Reference value per DDD
Reimbursed amount, euro

Reference value per DDD
Reimbursed amount, euro

January December January December

Paroxetine 0.22767 0.22767 48,173.1006 0.22767 0.22767 45,856.7622

Sertraline 0.15567 0.15567 19,951.8732 0.15567 0.15567 19,888.4496

Fluvoxamine 0.48067 0.48067 3,154.9518 0.48067 0.48067 3,404.9946

Escitalopram 0.21567 0.21567 53,962.4319 0.21567 0.21567 45,741.7776

Trazodone 1.06400 1.06400 69,155.3982 0.99867 0.99867 52,532.2899

Mirtazapine 0.36267 0.36267 46,859.616 0.40133 0.40133 58,140.3774

Venlafaxine 0.35256 0.35256 70,144.0944 0.35256 0.35256 70,857.7374

Duloxetine 0.35256 0.45000 48,261.8967 0.45000 0.45000 49,604.8695

Agomelatine 2.81929 1.28107 71,586.0735 1.28107 1.27567 26,284.9971

Vortioxetine 2.12429 2.12429 41,566.2597 2.12429 2.14036 52,100.7687

Total yearly costs, euro 472,815.69 424,413.024

Figure 1. Reimbursed value paid by NHIF for antidepressants. 

Figure 2. Antidepressant utilization measured in DDD/1,000 inh/day in 2019 and 2020
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In general, these changes are not significant after the beginning of 
the pandemic (Table 3).

DISCUSSION
Expansion of the COVID-19 pandemic imposed full 

quarantine and social and physical isolation of the population 
worldwide. The COVID-19 pandemic set new challenges in 
psychiatric practice and treatment of mentally ill patients with 
COVID-19 due to their vulnerability and sensitivity (Andrade  
et al., 2020).

A study in Saudi Arabia reported that a smaller 
proportion of individuals had symptoms like anxiety or 
depression, while a majority declared psychological distress 
during the COVID-19 pandemic (Joseph et al., 2021). 
Depression and anxiety are prevailing among healthcare 
providers despite the efforts supporting their psychological 
conditions (AlAteeq et al., 2020).

The symptomatic treatments of COVID-19 lead to 
frequent interactions between the most often used psychotropics 
(Javelot et al., 2020). More and more patients need additional 
antidepressants or psychotropics due to isolation or loneliness, 
which may affect further mental illness progression (Uvais, 
2020).

During lockdown in Croatia, a questionnaire among 
3,027 respondents reported that, in this period, both men and 
women felt more frequently afraid, discouraged, and sad. A 
cross-sectional study in Italy reported that 24.7% of patients felt 
depression, while 23.2% reported anxiety and 42.2% had sleep 
disturbances and among them 17.4% reported moderate/severe 
insomnia. Increasing age, an absence of work-related problems, 
and family reduced such a probability (Gualano et al., 2020).

The study uses the Yale-Brown Obsessive Compulsive 
Severity score before assessing the quarantine influence after 6 
weeks since the beginning of the complete lockdown. It found 
a significant increase in obsession and compulsion severity and 
more elevated obsessive-compulsive disorder (OCD) symptom 
worsening during the quarantine (Davide et al., 2020). These 
results suggest that health authorities should promote healthy 
lifestyles to reduce the long-term negative effects of the quarantine 
(Đogaš et al., 2020).

In Bulgaria, full quarantine and isolation were 
implemented on March 13, 2020 (Order, 2020). Social isolation 
and loneliness have been found to predict premature mortality, 
depression, cardiovascular disease, and cognitive decline, and 
this had dramatic mental health impacts, bringing about increased 
anxiety and greater social isolation (Smith et al., 2020). As a 

Table 3. Changes in antidepressant utilization in ambulatory practice and reimbursed amount paid by the NHIF during the observed period. 

ATC- code INN Change in utilization in 
2020 compared to 2019

% of change in utilization in 
2020 compared to 2019 (SD) 

Changes in reimbursed 
amount, paid by NHIF

% of change in public payment 
in 2020 compared to 2019 (SD)

SSRIs

N06AB05 Paroxetine Decreasing 4.446 (0.0102) Decreasing 4.808 (1,637.9)

N06AB06 Sertraline Increasing 0.066 (0.0) Decreasing 0.318 (44.84)

N06AB08 Fluvoxamine Increasing 8.339 (0.0005) Increasing 7.925 (176.8)

N06AB10 Escitalopram Decreasing 14.754 (0.0403) Decreasing 15.234 (5,812.8)

Multimodal antidepressants: serotonergics

N06AX05 Trazodone   Decreasing 19.130 (0.0135) Decreasing 24.037 (1,1754.3)

N06AX26 Vortioxetine   Increasing 25.057 (0.0005) Increasing 25.343 (7,449.02)

Alpha-2 (α2) receptor antagonists: noradrenergic and specific serotonergic antidepressant 

N06AX11 Mirtazapine   Increasing 12.550 (0.0177) Increasing 24.073 (7,976.7)

Serotonergic and noradrenergic serotonin-noradrenaline reuptake inhibitors

N06AX16 Venlafaxine   Increasing 1.401 (0.0030) Increasing 1.017 (504.6)

N06AX21 Duloxetine    Increasing 3.129 (0.0035) Increasing 2.783 (949.6)

Nonmonoaminergic modulators: melatonin receptors (MT1 and MT2) agonists

N06AX22 Agomelatine   Decreasing 29.307 (0.0094) Decreasing 63.282 (3,2032.6)

Table 2. Descriptive statistics based on utilization data.

Descriptive statistics 2019 2020

Median 0.1793125 0.181887

Standard deviation 0.132100743 0.124371057

Sample variance 0.017450606 0.01546816

Minimum 0.010145 0.010991

Maximum 0.386091 0.329124

Range 0.375946 0.318133

Confidence level (95.0%) 0.094499179 0.088969694
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result, a high number of patients were afraid to perform regular 
physician visits to avoid COVID-19 contaminations. The lack of 
electronic prescriptions finally could affect medicine utilization, 
especially medicines paid for by the NHIF. To avoid this confusion, 
the Minister of Health issued an order to allow pharmacists to 
dispense medicines without new prescriptions with only available 
patient prescription books as confirmation of appointed therapy. 

The trend of antidepressant consumption in Italy between 
2000 and 2011 reveals significant increase in selective serotonin 
reuptake inhibitors (SSRIs) and other antidepressant utilization 
and a decrease in that of tricyclic antidepressants (Gualano et al., 
2014). In England, it was found that SSRIs were the most prescribed 
class, followed by citalopram, fluoxetine, and mirtazapine (Heald 
et al., 2020). A study that measured medicine utilization in Iran 
(in DDD/1,000 in hour/day as sales and prescription) reveals the 
highest SSRI consumption rate (Soleymani et al., 2018), as we 
found in Bulgaria. 

In line with the recommendations as to the first-line 
treatment for depressive disorders, as in Bulgaria, SSRIs are 
prescribed most frequently in other countries. Hence, it is not a 
result of pandemic expansion and the final results are based on 
clinical practice recommendations and treatment approaches 
applied before 2020 (Gautam et al., 2017).

The highest differences in utilization are found in 
agomelatine with a 29% decreasing rate and vortioxetine with 
growth of about 25%. These findings could not be discussed 
from the pandemic point of view. The rising value of vortioxetine 
consumption is probably due to data discussed in literature 
promising higher efficacy in the treatment of major depressive 
disorder and tolerability, without cardiovascular or weight gain 
effects (Orsolini et al., 2017). 

Our study found that this measure works effectively and 
adequately in Bulgaria, as medicine utilization is similar with no 
statistically significant difference before and after the pandemic. 
The small decline in antidepressants consumption could be the 
result of some patients’ discomfort or worries about visiting 
physicians’ offices and the necessity of special prescriptions for 
narcotics. A study measuring resilience, mood, and mental health 
outcomes during the first wave of the COVID-19 pandemic in 
Bulgaria reveals lower anxiety and depression. A significant 
rise is measured in negative mood compared to that before the 
pandemic (Psederska et al., 2021). These facts suppose a stable 
medicine utilization level and a lack of extreme growth due to the 
stable rate of concerned patients. Therefore, found deviations in 
utilization of some antidepressant are not directly connected with 
the COVID-19 pandemic expansion in Bulgaria.

A study in India confirms that strict control of medicine 
price and utilization is needed during the pandemic and only costs 
of personal protective equipment and analgesics increase in this 
period (Haque et al., 2021).

The stable reimbursed expenditure paid by the NHIF for 
antidepressants in this period also confirms steadiness in the level 
of medicine utilization, number of patients, and morbidity and 
supposes a low rate of newly diagnosed patients after pandemic 
expansion in Bulgaria. The similarity in reference price per DDD 
used as a basis for establishing the reimbursed amount predicted a 
stable level of public payment for outpatient depression treatment 
and adequate price control during pandemic expansion. Only the 
reference price per DDD of agomelatine has declined significantly, 

thus leading to substantial lowering of reimbursed payment (63%) 
and declining in utilization by 29%.

A retrospective and observational study measured 
antidepressant utilization during an economic crisis with a 
12-month period that patients followed. During the observed 
period, antidepressant consumption rose by 35.2%, while 
expenditure decreased by 38.7% (Peiró and Meneu, 2011). Further 
studies are needed to establish the rising trend of antidepressant 
utilization after pandemic expansion and the following economic 
crisis in Bulgaria. 

The limitation of our study is the short research period 
due to the lack of availability of official published data concerning 
the reimbursed amount of medicinal products. Our study is not 
designed to define the association between different patient 
groups, medicine utilization, and disease prevalence. There is a 
lack of an official register in Bulgaria illustrating treatment and 
medicine utilization of patients suffering from COVID-19. As a 
result, comparison between the general population and patients 
with SARS-Cov-2 is not possible.

Our study found a similar rate of medicine utilization 
before the pandemic and when it started, but further studies are 
needed to confirm this claim and observe the trends on a long-term 
basis.

CONCLUSION
The COVID-19 pandemic and social isolation lead 

to worsening of mental health and require health system 
reorganization to ensure the treatment of patients with chronic 
diseases. The measures implemented in Bulgaria at the beginning 
of the pandemic led to a stable level of medicine utilization and 
outpatient treatment of depression as well as a similar rate of NHIF 
expenditure compared with the relevant period in the previous 
year.
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