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Background:
In North Karelia, Finland an integration of all levels of health
and social services was carried out in 2017. One of the usual
targets in the service integration is to increase the performance
of the service system especially in the care of patients with high
use of services. The aim of this study was to assess the impact
of the performed integration on the use of health services
among patients with alcohol use disorders (AUD).
Methods:
Data on all health care contacts of patients with AUD
(n = 4344) covering both primary and specialized care was
obtained from the electronic patient records for years 2016 to
2020. Patients having AUD were identified using AUD related
ICD-10 diagnosis codes that were either set permanent for the
patients or recorded at health care contacts. Information on
the type of the contact (appointments and remote contacts),
reason of contacts (ICD-10 code) and the professional
providing the service (physician, nurse or other health
professional) was collected.
Results:
The proportion of patients with any yearly contact to health
services was about 90% and did not change after the
integration. The proportion of those having alcohol related
contacts declined in the whole patient population, but not
among the cohort having AUD related diagnosis already in
2016. Appointments decreased and remote contacts increased,
but this was not associated with the year of the integration.
Especially remote contacts to nurses in outpatient services
increased remarkably during the two last years of the study.
Conclusions:
Integration had very little effect on service use of AUD
patients. It seemed that the overall trend with increasing
remote contacts and decreasing appointments in the health
services explain the observed changes. The decline of alcohol
related contacts in the whole patient cohort can be explained
by the identification of patients with less complicated and
advanced diseases as the recording of diagnosis codes has
improved.
Key messages:
� Organizational integration of health and social services had

very little impact on the service use of patients with alcohol
use disorders.

� There is a need of better functional integration.
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Background:
Vaccination is among the most effective tools to control
infectious diseases. However, the evolution of vaccine
resistance, exemplified by vaccine-resistance in SARS-CoV-2,
Influenza or Hepatitis B, remains a concern. As an attempt at
containing antigenic evolution, multi-epitope vaccines were
proposed, but displayed varying success. Rapidly evolving
pathogens call for alternative vaccination procedures.
Methods:
We model complex vaccination strategies against a pathogen
with multiple epitopes, by diversification of available vaccine
targets across the vaccinated population. Our analytical model
incorporates within-host evolution in response to vaccination
(in form of an evolutionary Wright Fisher model) as well as

between-host pathogenic spread (in form of a stochastic
transmission model). The model allows analyzing how the
combined effects of different life history properties of a
pathogen affect the evolution of novel resistant variants.
Results:
Vaccine resistance in highly infectious pathogens was pre-
vented by the full-vaccine, one targeting all available epitopes,
but only when the rate of pathogen evolution was low.
Strikingly, a bet-hedging strategy of random administration of
vaccines targeting different epitopes was the most effective in
preventing vaccine resistance in pathogens with low rate of
infection and high rate of evolution.
Conclusions:
Complex vaccination strategies utilizing a diversified vaccine
portfolio may be preferable to the currently used single-vaccine
approaches for long-term control of disease outbreaks.
Depending on the rate of evolution and the transmissibility
of a pathogen, an optimal vaccine portfolio may greatly reduce
the risk of newly evolving variants. Given the biological
feasibility and our knowledge about the life history of a
pathogen, we recommend stronger consideration of diversifi-
cation in vaccine design.
Key messages:
� Diversification of vaccine targets reduces the pathogens

propensity to evolve vaccine resistance.
� Fast evolving pathogens are best contained by random

administration of diverse multi-epitope vaccines.
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Background:
The infodemic accompanying the COVID-19 pandemic made
us aware that many factors not directly associated with the
public health system can influence society’s adherence to
preventive measures. This study aimed to analyze the effects of
social media use (SMU), generic conspiracist beliefs (GCB),
and political sympathies (PS) on the compliance with general
preventive measures (GPM) recommended during the pan-
demic and uptake of vaccination against COVID-19 (UC19V).
Methods:
Data were obtained during an Internet-based survey per-
formed 1.5 years from the beginning of the COVID-19
pandemic in Poland in a representative sample. The effects
of SMU, GCB, and PS on the GPM score (wearing the mask,
washing hands, and keeping a distance) were analyzed with
multivariable linear regression (MLiR) model. The role of
these variables in the UC19V was assessed with the multi-
variable logistic regression (MLoR) model. For MLiR, B
coefficients and 95% confidential intervals (95%CI) were
reported, and for MLoR, odds ratio (OR) and 95%CI.
Results:
Among 2189 respondents, those who accepted COVID-19
vaccination were 73.5%. Users of social media were 93.6%. All
three independent variables were significantly associated with
the GPM score and UC19V. GCB score was adversely
associated with UC19V (OR, 95%CI: 0.42; 0.36-0.48) and
with the GPM score (B; 95%CI: -0.15; -0.23 - - 0.76). The most
intense SM users were less likely to adhere to GPM than non-
users (B, 95%CI: -0.20; -0.37 -0.02). They were also 40% less
likely to receive vaccination than non-users (OR, 95%CI: 0.59;
0.43-0.81). The extreme right-wing party supporters less
frequently complied with GPM (B, 95%CI: -1.01; -1.28
-0.75) and were 50% less likely to get vaccinated than
supporters of the ruling party (OR, 95%CI: 0.47; 0.31-0.70).
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