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Abstract

Background: From 2010 to 2019, suicide mortality fell steadily and substantially in Hungary: the declining trend
remained stable, and the suicide rate decreased by more than one-third which was remarkable even from an interna-
tional perspective. However, despite the declining trend, regional inequalities have always characterised the distribu-
tion of suicide mortality in Hungary. Following these favourable trends, COVID-19 appeared in Hungary on the 4™

of March 2020 which might lead to an increase in suicides. We aimed to investigate this hypothesis in Hungary by
gender, age, educational attainment, and region, as well.

Methods: To test whether the pandemic changed the declining trend of Hungarian suicide rates, the observed
number of suicides during March—-December 2020 (pre-vaccination period) was compared with the expected num-
bers (without the appearance of COVID-19). An interrupted time-series analysis was conducted by negative binomial
regression using monthly data from January 2010 to February 2020 (pre-pandemic period).

Results: Suicide mortality increased significantly compared to the trend during the pre-pandemic period: overall (by
16.7%), among males (18.5%), in the age group 35-49 years (32.8%), and among vocational school graduates (26.1%).
Additionally, significant growths in suicide rates were detected in the two regions (Central Hungary and Central Trans-
danubia) with the lowest COVID mortality rates (by 27.3% and 22.2%, respectively).

Conclusions: Our study revealed reversed trend in suicide mortality during the pre-vaccination period compared to
the pre-pandemic period in Hungary. There were significant differences in the pattern of suicide rates by gender, age
group, educational attainment, and region during the pre-vaccination period in Hungary, which might be attributed

to the socio-economic effects of the COVID-19 pandemic. These findings could prove useful in preventive strategies

as the identification of groups at higher risk may be important for suicide prevention; however, further investigations
are needed to explore the reasons.

Keywords: COVID-19, Suicide, Hungary, Trends, Regression, Interrupted time-series, Gender, Age group, Region,
Educational attainment

Background

From 2000 to 2019, suicide deaths nearly halved; how-
ever, after 2006, the decline of the suicide rate was broken
and stagnated for several years [1]. After 2010, suicide
mortality fell steadily and substantially again: the declin-
“Correspondence: lantos.tamas@med.u-szeged.nu ing trend remained stable, and the suicide rate decreased
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by more than one-third which was remarkable even from
an international perspective.

Following these favourable trends, the COVID-19 out-
break appeared at the end of 2019 in Wuhan, Central
China. On 11 March 2020, the World Health Organisa-
tion (WHO) declared the outbreak a pandemic. The first
case and first death in Hungary were officially registered
in early- and mid-March 2020, respectively.

In addition to the damaging effects of COVID-19 on
the central nervous system [2], there are some social
effects of the pandemic that increase the stress levels of
individuals [3]: isolation, entrapment, disruption of nor-
mal routine, interpersonal conflicts, fear of infection,
unemployment. The increased workload in the whole
health care system impairs access to mental health ser-
vices for chronic psychiatric patients, which can also lead
to worsening of their condition.

In Hungary, the COVID-19 pandemic increased the
number of excess deaths. Similarly, during the COVID-
19 epidemic (between March and December 2020),
there were almost 11% more suicides reported in Hun-
gary (1438) than in the same period the year before (1294
suicides) [4]. Additionally, the number of male suicide
deaths increased to an even greater extent (by more
than 14%; from 961 to 1100) during the same period in
Hungary.

The effect of the COVID-19 pandemic on suicide mor-
tality by gender was examined in detail in a recent study
[5]. However, regional inequalities have always charac-
terised the distribution of suicide mortality in Hungary.
We might hypothesise that the excess mortality could be
also observed in suicide mortality (for certain subpopu-
lations) compared to the 10 years before the pandemic.
Our aim was to investigate this hypothesis in Hungary by
gender, age, educational attainment, and region, as well.

Methods

Study population and suicide data

Data on the population were obtained from the published
nationwide population register operated by the Hungar-
ian Central Statistical Office (HCSO; [4]). The annual
mid-year population estimates were used since there
were no monthly population data available.

As trend stability in the (pre-)period is crucial in inter-
rupted-time series, the 10 years between 2010 and 2019
were considered in this analysis since the annual trend
in suicide rates for the whole population remained stable
during this period, unlike in previous years. The data on
(monthly) suicide deaths were also available on the online
HCSO database [4]. These data were classified according
to the International Classification of Diseases, 10" revi-
sion (ICD-10); codes concerning “intentional self-harm”
were X60-X84 and Y87.
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Suicide rates (SRs) were expressed per 100,000 popu-
lation per year using the annual mid-year population
estimates for the relevant year. The suicide rates were
directly standardised by age [6] using the Revised Euro-
pean Standard Population (RESP) published in 2013 [7]
to facilitate a comparison of rates over time by removing
the effect of age composition.

Population and suicide deaths were initially broken
down by age group as follows: 0-19 ("youth"),

20-34 ("young adults"), 35-49 ("middle-aged adults"),
50—64 ("older adults”) and over 65 years ("elderly"/pen-
sioners). The distribution of the RESP was as follows:
0-19 years 21.5%, 20—34 years 18.5%, 35—-49 years 21%,
50—-64 years 19.5%, and over 65 years 19.5%. Nonetheless,
due to the lower number of cases in the under-20 age
group, the first two groups were analysed together.

The second level of the NUTS 2013 classification
(Nomenclature des unités territoriales statistiques —
Nomenclature of Territorial Units for Statistics, 2013
revision) [8] served as the foundation for the territo-
rial units. The seven regions of Hungary were as follows
(Fig. 1A): Central Hungary (HU10), Central Transdanu-
bia (HU21), Western Transdanubia (HU22), South-
ern Transdanubia (HU23), Northern Hungary (HU31),
Northern Great Plain (HU32) and Southern Great Plain
(HU33).

Educational attainment was categorised according to
the ISCED-97 system (International Standard Classifica-
tion of Education, 1997 version) [9, 10]: less than eight
years of primary school (ISCED grades 0-1A), eight years
of primary school (2A), vocational qualification without a
secondary school-leaving certificate (vocational schools,
2C-3C), secondary school-leaving certificate (second-
ary vocational schools and grammar schools, 3A) and
higher education degree (colleges and universities, 5A).
Population data were only available for the group aged
15-74 years; in addition, the first two groups were aggre-
gated as “at most primary school” due to their low num-
ber of cases and the “unstable” (i.e. rapidly decreasing by
year) population of the first group (“0-7 grades”).

Statistical analyses

The observed SR during the pre-vaccination period of
the COVID-19 pandemic (March—December 2020)
was compared with the expected SR based on the pre-
COVID-19 period (January 2010—February 2020).
Since the Hungarian SRs decreased in the last years, an
interrupted time series (ITS) analysis was conducted to
control for annual trends and seasonal variations [11].
In the absence of “intervention” (i.e. the COVID pan-
demic), this trend would remain “unchanged”. This is a
common method to apply in such situations. In the cur-
rent phase of the analysis, we only investigated the effect
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Fig. 1 NUTS2 regions of Hungary. Regions were coloured by: A. Suicide mortality rates during 2010-2019 B. IRRs for suicide deaths during the
pre-vaccination period C. COVID-19 death rates during the pre-vaccination period D. Divorce rates during 2012-2019. Incidence rate ratios
(IRRs) were obtained from negative binomial (NB) regression and expressed as percentage increases with respect to the expected numbers that
would have occurred without the appearance of COVID-19. COVID-19 death rates and divorce rates were expressed per 100,000 capita and per
thousand capita, respectively. The maps depicted in the figure are the authors'own work and were created by using packages rgdal (v1.5-32;
https://cran.r-project.org/web/packages/rgdal/index.html) and cartography (v3.0.1; https://cran.r-project.org/web/packages/cartography/index.
html) in R. Notes: NUTS2 Nomenclature of territorial units for statistics (from the French version Nomenclature des Unités territoriales statistiques),
2" |evel: Codes: HU10 Central Hungary, HU21 Central Transdanubia, HU22 Western Transdanubia, HU23 Southern Transdanubia, HU37 Northern
Hungary, HU32 Northern Great Plain, HU33 Southern Great Plain. On January 1, 2018, Hungary split the region of Central Hungary into two new
regions [Government Decision No. 2013/2015 (XII. 29.)]: the Budapest region (containing the capital of the same name; previously HU102) and the
surrounding region of Pest (previously HU107). In favour of continuity, we examined the territorial units existing before January 1, 2018, and used

their names.

of the “intervention’, no other structural indicators were
considered.

Accordingly, the following segmented
impact model (with a level change) was used:

Yy = Bo+ BT + Bo Xy

regression

where Y; is the outcome (suicide deaths) at time ¢
(where t is measured in months), T is the time since
the beginning of the study (measured in months), X;
is a dummy variable indicating either the pre-interven-
tion period (“pre-COVID period’, coded 0) or the post-
intervention period (“pre-vaccination period’, coded
1). The baseline level at T = 0 is represented by By, the
change in outcome associated with a time unit (month)

increase is represented by f; (indicating the underlying
pre-intervention trend), and the level change after the
intervention is represented by .

Due to over-dispersion (i.e. variance exceeding the
mean), we conducted a negative binomial (NB) regres-
sion analysis to identify suicide trends in the pre-
COVID-19 period, with the log-transformed (and
age-standardised) mid-year population as offset vari-
able (to convert the count into a rate and adjust for
population changes over time). Seasonal effects were
adjusted by harmonic (Fourier) terms using pairs of
sine and cosine functions (in this case two of them):

2krm\ . [2knm
cos ,sin k=1,2
12 12
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where m represents the month (for January: m = 1; for
February: m = 2 etc.).

To test whether SRs during the COVID-19 pandemic
were out of line with the declining trend of previous
years, expected and observed suicides of the COVID-
19 period were compared by calculating incidence rate
ratios (IRRs) and 95% confidence intervals (CIs).

Analyses were carried out overall and then sepa-
rately by sociodemographic factors (gender, age, educa-
tional attainment, and region, respectively), as stratified
by levels of a single factor. Consequently, the models
mentioned above included the corresponding stratum-
specific population (broken down by levels of the given
factor) as an offset variable.

To ensure the robustness of our results, we performed
sensitivity analyses for a shorter period, starting in Janu-
ary 2015 (instead of January 2010).

In favour of completeness, suicide rates during the pre-
vaccination period were also compared directly to the
same period of the previous year (i.e. March — December
2019).

p-values less than 0.05 were considered statistically sig-
nificant. All analyses were performed using R (v4.1.2; R
Core Team 2021).

Results

Table S1 (see Additional File 1) displays summary statis-
tics for suicide cases and the corresponding population
at risk during various periods. The number of population
and suicides were expressed as monthly averages to make
periods comparable. Percentages were expressed as pro-
portions of the total number (which can be slightly differ-
ent due to protected data).

During the pre-COVID-19 period between January
2010 and February 2020, the average number of sui-
cide deaths in Hungary was 164 per month. There were
23 fewer suicides per month between January 2015 and
February 2020 (which represents the “second half” of the
previous period); this indicates a decrease in the monthly
suicide rate of approximately 13%. In addition, rates of
suicide decreased at each level of each factor.

During the pre-vaccination period of the pandemic (i.e.
March — December 2020), 1438 suicides (144 per month
on average) were registered in Hungary; this was about
11% more than in the same period of the previous year
(1294; 129 monthly). Additionally, suicide rates increased
in almost all subgroups: the regions of Western and
Southern Transdanubia were the only exceptions.

The interrupted time-series analyses were performed
for the whole population and separately by gender, age
group, educational attainment, and region, respectively
(Table 1).
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The COVID-19 period showed a significant rise in sui-
cide deaths compared to the projected numbers (in the
absence of the COVID-19 pandemic): overall, among
men and people aged 35 to 49 (see Fig. 2A-C), respec-
tively. The estimated IRRs were 1.167 (95% CI: 1.083—
1.259) for the general population, 1.185 (1.089-1.288)
for males, and 1.328 (1.165-1.513) for the group aged
35-49 years, respectively. The results of sensitivity anal-
ysis were nearly identical to those previously indicated
(except for the age group over 65 years; see Table 1).

Regarding educational attainment, significant increases
(compared to the hypothetical trend) in suicide mor-
tality were revealed among those who graduated from
vocational school (Fig. 2D) and those who completed at
most primary school. The corresponding IRRs were 1.261
(1.11-1.433) and 1.178 (1.018-1.363), respectively. How-
ever, in the sensitivity analysis, no significant increase for
the latter group was detected (but significant for those
with a college or university degree; see Table 1).

There were also differences by region (see Fig. 1B). The
increase was significant in the case of.

Central Hungary (HU10), Central Transdanubia
(HU21) and the Southern Great Plain (HU33); the corre-
sponding IRRs were 1.273 (95% CI: 1.132-1.432), 1.222
(1.009-1.48) and 1.193 (1.026-1.388), respectively. In
the sensitivity analyses, similar significant increases were
observed in the regions of Central Hungary and Cen-
tral Transdanubia but non-significant in the Southern
Great Plain (Table 1). Nonetheless, it might also be worth
noting that a decrease was only observed in the case of
Southern Transdanubia (among the levels of any factors).

Referring to the yearly comparisons, suicide rates
increased significantly (compared to the same period of
the previous year) overall (IRR=1.114; 95% CI: 1.032—
1.201), among males (1.146; 1.05-1.251), in the age group
over 65 years (1.146; 1.011-1.298), and in the region Cen-
tral Hungary (1.28; 1.099-1.491), respectively (see Fig. 3).

Discussion

Main findings

The number of suicides increased significantly by 16.7%
compared to the hypothetical trend that would have
occurred without the appearance of COVID-19; signifi-
cant rises were also observed in the male (18.5%) and
aged 35-49 years (32.8%) subpopulations; furthermore,
within the age group 15-74 years, among vocational
school graduates (26.1%). There were also some differ-
ences by region: the suicide rate increased significantly
only in two regions, in Central Hungary and Central
Transdanubia (by 27.3% and 22.2%, respectively).
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Table 1 Incidence rate ratios (IRRs) for suicide deaths during March-December 2020 using negative binomial (NB) regression

Subgroup Compared to the expected rates based on the period Compared to the expected rates based on the
Jan. 2010 - Feb. 2020 period Jan. 2015 - Feb. 2020
IRR 95% Cl p-value IRR 95% Cl p-value
Total 1.167° 1.083 - 1.259 <0.001 1.123° 1.034 - 1.22 0.006
GENDER
Male 1.185% 1.089 - 1.288 <0.001 1.128 1.018 - 1.233 0.02
Female 1.105 0.957 - 1.277 0.173 1.126 0972 - 1.303 0.113
AGE GROUP
0-34 years 1.103 0.907 - 1.341 0.325 1.127 0.892 - 1423 0315
35-49 years 1.328° 1.165 - 1513 <0.001 1.231° 1.055 - 1437 0.008
50-64 years 1.109 0.982 - 1.252 0.096 1.038 0.902 - 1.194 0.607
65+ years 1.128 0.998 - 1.275 0.053 1.131 1.055 - 1.272 0.042
EDUCATIONAL ATTAINMENT (15-74 YEARS)
Higher Education 1.198 0.96 - 1.496 0.11 1.375° 1.057 - 1.789 0.018
Secondary Education 1.044 0.902 - 1.208 0.563 1.053 0.884 - 1.254 0.562
Vocational School 1.261° 1.1 - 1433 <0.001 1.159° 1.004 - 1.339 0.044
At most Primary School 1.178° 1.018 - 1.363 0.028 1.071 0.901 - 1.273 0439
NUTS2 REGION
Central Hungary 1.273° 1.132 - 1432 <0.001 1.229° 1.07 - 1412 0.004
Central Transdanubia 1.222° 1.009 - 1.48 0.04 1.276° 1.017 - 16 0.035
Western Transdanubia 1.054 0.843 - 1.318 0.644 1.045 0.806 - 1.356 0.738
Southern Transdanubia 1.052 0.847 - 1.307 0.645 0.964 0.753 - 1.235 0.773
Northern Hungary 1.063 0.881 - 1.284 0.523 1.057 0.852 - 1311 0616
Northern Great Plain 1.146 0.99 - 1.325 0.068 1.103 0.929 - 1.309 0.262
Southern Great Plain 1.193 1.026 - 1.388 0.022 1.086 0919 - 1.283 0334

2 Statistically significant increase

Comparison with other studies

Since suicide mortality can increase during infec-
tious disease outbreaks [12], it was hypothesised that
the COVID-19 pandemic might also elevate suicide
mortality. However, a preliminary international study
conducted in April-July 2020 that investigated 21
higher-income countries concluded that there was
»showed no evidence of a significant increase in the
risk of suicide since the pandemic began in any coun-
try or area” [13]. Despite this, it is still unclear how
the COVID-19 pandemic has affected suicide deaths
or at least can vary by country. Recently published
papers have reported static [14], decreasing [15], and
even ascending [16] suicide rates in the context of the
pandemic.

A recent Hungarian study [5] revealed a significant
increase during the first year of the pandemic. One of
the possible reasons for this is that social acceptance of
suicide is still high, so Hungarian people tend to turn
to suicide as a ‘solution’ in a crisis like the pandemic. In
addition, ‘normal’ health care had to be cut back due to
the pandemic (like everywhere in the world), and psychi-
atry in Hungary suffered particularly: in many hospitals,

beds and specialists were removed from here at the earli-
est and returned here at the latest.

Gender differences might be explained by social fac-
tors (linked to traditional roles; individualism, risk-taking
behaviour, independence, economic/employment status).
Moreover, although men are generally more exposed and
susceptible to social and psychological stress, their com-
pliance with the therapy is poorer than female patients.
Conversely, the increase in suicide mortality (following
an initial decline) during the COVID-19 pandemic was
more marked for females in Japan [17]. However, it is
worth mentioning that from 2010 to 2019, the extent of
the decline in suicide rates for men was nearly one and a
half times higher than for women in Hungary (41.7% and
29.3%, respectively).

A significant increase in suicide rates was only found
in the age group of 35-49 years. This might be attrib-
uted to the multiple burdens of being an adult during the
pandemic: the members of this age group can be active
workers (home office, fear of unemployment), parents
(home-schooling, fear of infection), and children of their
ageing parents at the same time (care of them, fear of los-
ing them). In contrast to this, a study in Taiwan found
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Fig. 2 Trends of suicide rates during 2010-2020 for the whole population, males, 35-49-year-olds, and vocational school graduates. Monthly
suicide rates per 100,000 persons over time: A. Whole population B. Males C. Age group 35-49 years. D. Vocational school graduates.
Pre-intervention period: white background; post-intervention period: coloured background; observed rates: points; fitted rates/trends (annual trend
and seasonal variation): continuous lines; counterfactual scenario (for annual trend): dashed line. Notes: Only those (sub)groups were displayed here
for which the effect of the pandemic on suicide rates was significant both in the main and sensitivity analyses. Regions were displayed on the map

0 : . . . : . . . . : .
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
year

that suicide rates decreased in the middle age group [18].
Again, it can be noted that from 2010 to 2019, the suicide
rate declined to the largest extent (by 51.8%) in this age
group.

Our previous report revealed that among the levels of
educational attainment, (by far) the greatest percentage
drop in suicide mortality had been seen in the group of
people graduating from vocational school and the larg-
est male-to-female ratio had been also observed in this
group between 1998 and 2017 in Hungary [19]. More-
over, the strict measures of the first wave temporarily
limited the physical presence in the workplace which
primarily affected manual workers and craftsmen.

Furthermore, in the sectors of accommodation and
catering, fishery, and agriculture, the proportion of
people who are not able to work from home is over
80 per cent (which could lead to unpaid leave or loss
of job) [20]. All the above (including the relatively low
base rate) could have contributed to the finding of a sig-
nificantly increased suicide rate for vocational school
graduates during the pre-vaccination period (compared
to the hypothetical trend) in Hungary.

Previous studies have reported significantly higher
suicide mortality rates in the Northern and South-
ern Great Plain compared to Central Hungary, which
includes the capital city of Hungary (Budapest).



Lantos and Nyari BMC Psychiatry ~ (2022) 22:775 Page 7 of 9
T T
} i
Total population 4 ,|—0—| Above 65 years - I}—0—|
] ]
} I
} I
} }
L} I
: 50-64 years - I—:Q—{
1 % 1
} 9 }
Male subpopulation 4 1 |—0—| 3 1
} I
] E(J) I
: 35-49 years I—O—I:
] }
] ]
| |
] }
] }
Female subpopulation 4 }—H 0-34 years - |:_._|
] ]
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
Incidence rate ratio Incidence rate ratio
T T
Higher Educ. 1 I_.—|: Central Hungary 4 : —e—
| I
I I
1 Central Transdan. q A
| |
"GE; 1 1
E  Secondary Educ. 1 I—:0—| Southern G.P. l:—.—l
a | I
® ! 5 !
5 | o Northern G.P. ———
c I ] I
il 1 o 1
©
S Vocat. School - |—0—|: Northern Hungary 4 k—'p—|
B } I
| |
! Western Transdan. 4 —e—
| |
: 1 1
At most Prim. School 4 F—— Southern Transdan. - — e
1 |
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0

Incidence rate ratio

Fig. 3 Incidence rate ratios (IRRs) for suicide deaths during March — December 2020 by various sociodemographic factors (compared to the same
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([21, 22]; see Fig. 1A). However, a significant increase
in suicide mortality was observed in Central Hungary
during the COVID-19 pandemic. This might be caused
by the decline in the ‘bustling metropolitan life’ (cater-
ing industry, cultural events, tourism) due to the restric-
tions. In the case of Central Transdanubia, the increase
may have similar reasons (because of its relative proxim-
ity to Budapest and Lake Balaton), supplemented by the
decline in the automotive— and processing industry (on
account of factory shutdowns).

Consequently, the regions of Central Hungary and
Central Transdanubia were hardest hit by the first wave
of COVID-19. At the peak of the first wave, Buda-
pest and the county of Pest (i.e. the region of Cen-
tral Hungary) were among the most infected counties
of Hungary, together with the counties of Fejér and

Komarom-Esztergom (parts of the region Central Trans-
danubia) [23]. Moreover, the registered unemploy-
ment rate has significantly increased in Budapest and its
agglomeration, along with the settlements around Lake
Balaton (partly in the region of Central Transdanubia)
[24, 25].

Interestingly, these two regions recorded the lowest
mortality rates (directly) due to COVID-19 during the
study period in Hungary (Fig. 1C). Additionally, accord-
ing to the available data, divorce rates were highest in
these two regions (Central Hungary and Central Trans-
danubia) between 2012 and 2019 ([26]; see Fig. 1D).

In summary, our study has described the relationship
between the impact of the COVID-19 pandemic and
suicide mortality in Hungary during the pre-vaccination
period.
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Strengths and limitations

As far as we are aware, this is the first study analysing
the suicide trends in Hungary concerning the COVID-
19 pandemic by age group, educational attainment, and
region. The longest study period (providing the trend sta-
bility) was used in the interrupted time-series analyses.

Although the vital statistics performance index of Hun-
gary is one of the best in the world [27] and the percent-
age of garbage-coded deaths is also quite low in Hungary
[28], there can be cause-of-death biases. Moreover, only
deaths from “intentional self-harm” were considered
in our analyses (this is the usual approach in Hungary
even if it might be too restrictive); however, there are
other death causes (and ICD-10 codes) which can qualify
for deaths by suicide [29]: “poisoning of undetermined
intent” (Y10-Y20), “other events of undetermined intent”
(Y20-Y34) and “late effects of other events of undeter-
mined intent” (Y87.2). Consequently, the undercount-
ing of suicide deaths (year by year) cannot be ruled out.
However, we are confident that our results do reflect real
trends.

Some cells in the online HCSO database contained
protected data. We considered these ‘missing’ fields to be
1 (as in the vast majority of cases, this must be the true
value). This can cause some discrepancies in marginal
numbers, but these differences are negligible.

Overdispersion did not influence our results, as the NB
regression method was employed in the analyses.

We applied a divided age-group structure and thus cal-
culated age-standardised mortality rates to make suicide
rates comparable over time. Although the age variable
could have been simply included in our models to con-
trol for age composition, we decided to standardise rates
instead (as this was the case also in [11]). Notwithstand-
ing the above, age-standardisation did not offer any real
advantages (over crude rates) in our analyses as popula-
tions at risk were relatively stable over time (and thus,
calculations based on non-standardised rates also led to
very similar results) in most cases. However, it should be
mentioned that age-standardisation was not possible in
the case of educational attainment (due to a lack of more
detailed data) where the concerning populations were
particularly less stable in some cases (especially in the
subgroups “0-7 grades” and “higher education”).

The HCSO’s public mortality data have a lead time of
two years; that is, there have been no available data for
suicide deaths in Hungary during 2021 and 2022 yet.
Consequently, we have only been able to investigate
suicide deaths till December 2020. Accordingly, as the
pandemic progresses, the patterns described here may
shift. In addition, it is essential to keep in mind that vac-
cinations began in Hungary on December 26, 2020; as
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a result, we can say that the “pre-vaccination period”
was analysed. The possibility of ecological fallacy is
another limitation of our analysis: individual-level asso-
ciations may not always be reflected in ecological-level
associations.

Conclusion
Our findings demonstrate how the COVID-19 pandemic
affected suicide mortality (significantly increasing suicide
rates) in two of Hungary’s most affluent regions before
vaccination. Although the underlying causes are unclear,
economic variables may help to partially explain this (e.g.
shutdowns in the automotive— and processing industry).
To our knowledge, this has been the first study to
examine so comprehensively (in terms of socio-demo-
graphic factors) the effect of the COVID-19 pandemic
on suicide rates in Hungary. In general, there was a
significant rise in the number of suicides in Hungary
before the vaccination period (compared to the possi-
ble trend that would have taken place if the pandemic
hadn’t happened). The pattern of suicide related to the
COVID-19 pandemic has been described in our study
by gender, age group, educational attainment, and
region; these patterns were different from one another.
Since the identification of groups at higher risk during
the pandemic may be crucial to suicide prevention (as
the pandemic continues to evolve), these findings may
prove useful for preventive strategies. However, further
research is required to determine their causes.
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