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Abstract: Previous research suggests that the characteristics of both patients and physicians can
contribute to the overuse of antibiotics. Until now, patients’ psychosocial characteristics have not
been widely explored as a potential contributor to the overuse of antibiotics. In this study, the
relationship between a patient’s psychosocial characteristics (self-reported in postal surveys in 2003)
and the number of antibiotics they were prescribed (recorded in Finnish national registry data
between 2004–2006) were analyzed for 19,300 working-aged Finns. Psychosocial characteristics
included life satisfaction, a sense of coherence, perceived stress, hostility, and optimism. In a
structural equation model, patients’ adverse psychosocial characteristics were not related to increased
antibiotic prescriptions in the subsequent three years. However, these characteristics were strongly
associated with poor general health status, which in turn was associated with an increased number of
subsequent antibiotic prescriptions. Furthermore, mediation analysis showed that individuals who
used healthcare services more frequently also received more antibiotic prescriptions. The current
study does not support the view that patients’ adverse psychosocial characteristics are related to an
increased number of antibiotic prescriptions. This could encourage physicians to actively discuss
treatment options with their patients.

Keywords: antibiotic prescribing; antibiotic consumption; psychosocial; structural equation modeling;
excess antibiotic use; antimicrobial stewardship

1. Introduction

Antimicrobial resistance is one of the leading health threats of the 21st century and
requires global action [1]. One of five key strategies identified to address the problem is
the avoidance of antibiotic prescriptions lacking a clear medical indication [2]. A signif-
icant proportion of prescribed antibiotics is not medically necessary, with a rate as high
as one-third reported from the US [3]. Optimizing antibiotic prescribing is complex for
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physicians [4], who report that factors beyond the patient’s clinical status influence their de-
cision to prescribe [5]. Furthermore, previous research indicates that antibiotic prescribing
is influenced by both physicians’ and patients’ non-medical characteristics.

For physicians, impactful factors include time pressure, decision fatigue, ignorance
of medical guidelines, and fear of accusations or adverse consequences related to under-
treatment [3,6–10]. Physicians’ willingness to prescribe may also be impacted by unfounded
assumptions that their patients prefer to be prescribed antibiotics [11]. Even the personal
characteristics of physicians can affect their decisions. Physicians who are men, older, or
immigrants prescribe antibiotics more often [12]. Physicians may also prefer to trust their
previous experience and familiarity with antibiotic prescribing rather than change their
prescribing habits [13,14].

Similarly, patients’ personal characteristics, cultural norms, and perceptions can affect
antibiotic consumption [8]. For example, white patients are prescribed antibiotics more
often [12]. In Korea, appropriate antibiotic consumption is correlated with being male,
being married, and having better knowledge [15]. Better knowledge is, in turn, related to
being younger, having more media exposure, and having a college or healthcare-related
education. Lastly, if patients believe that antibiotics are effective against viruses, they are
more likely to expect antibiotics [16]; however, there is consistent observation that patient
demand for antibiotics has decreased [17].

Thus, both patients and physicians can contribute to excess antibiotic use. This
study was conceived to further explore the influence of non-medical factors on antibiotic
prescribing, with a focus on patients’ psychosocial characteristics, which have been sparsely
studied. A patient’s adverse psychosocial characteristics could increase the physician’s
perception that the patient is demanding antibiotics or decrease the physician’s willingness
to find an alternative resolution for the appointment. The present observational study
explores whether patients’ self-reported psychosocial characteristics, specifically their
sense of coherence, hostility, optimism, stress, and life satisfaction, predict how often
they are prescribed antibiotics. We hypothesize that patients with adverse psychosocial
characteristics might receive more antibiotics as they may appear more demanding during
their appointments.

2. Materials and Methods
2.1. Participants

The present study used patient characteristics that were self-reported in postal surveys
as part of the 2003 Health and Social Support (HeSSup) study. These survey responses
were linked to the Social Insurance Institution of Finland’s (KELA) national registry data
on antibiotics purchases in the years 2004–2006. The 1998 HeSSup study is based on a
representative random sample of working-aged Finns (n = 64,797, response rate 40%) in the
age brackets 20–24, 30–34, 40–44, and 50–54 years. The current study used data from the
2003 HeSSup follow-up survey (n = 19,269, 80% response rate from previous respondents;
for details, see Figure 1), which surveyed a broader set of psychological characteristics.
The original HeSSup study was approved by the concurrent joint Ethical Committee of the
University of Turku and the Turku University Hospital. Respondents gave their signed
consent for a prospective follow-up, including certain national health registry data. The
data were anonymized before analysis and neither the personal integrity nor privacy of the
participants was violated.

2.2. Measures

Patients’ self-reported psychosocial characteristics included five validated scales (details
below), which were all coded such that higher values indicate more adverse characteristics.
The total score of a scale was not computed if more than 25% of its items were missing,
except for the sense of coherence scale, where at least half of the items of each subcomponent
were required for the total score to be computed.
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The Cook–Medley Hostility Scale measures beliefs and behavior towards other peo-
ple [18] (Cronbach’s alpha = 0.84). It was adjusted to include eight items [19], such as “I
think most people would lie to get ahead” and “It is safer to trust nobody”. Each item was
scored 1–5 (“completely agree”—“completely disagree”). The total score 8–40 was divided
into quartiles for this study.

The four-item Life Satisfaction Scale (Cronbach’s alpha = 0.78) measures happiness,
easiness, interestingness in life, and perceived loneliness [20,21]. The first three questions
start with “Do you feel your life at present is . . . ” whereas the fourth question starts with
“Do you feel that at the present you are . . . ” Each item is scored 1–5. The sum score (range
4–20) was divided into tertiles: 4–6 (satisfied), 7–11 (intermediate), and 12–20 (dissatisfied).

The Life Orientation Test (Cronbach’s alpha = 0.78) assesses optimism and pessimism [22].
Six items (score 1–5), such as “In uncertain times, I usually expect the best” resulted in a
total score (range 6–30), which was split into tertiles: <20; 20–24; >24.

The Sense of Coherence Scale (Cronbach’s alpha = 0.85) is measured using Antonovsky’s
13-item scale [23]. The scale contains three subcomponents on how manageable (four
questions), comprehensible (five questions), and meaningful (four questions) life feels [24],
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including questions, such as “Do you have the feeling that you don’t really care about what
goes on around you?” (meaningfulness) and “Has it happened in the past that you were
surprised by the behavior of people whom you thought you knew well?” (comprehensibil-
ity). Each item was scored on a seven-point Likert-type scale, and the sum score (range
13–91) had a cut-off at the lower and upper quartiles.

The Reeder Stress Inventory assessed perceived stress through four items (score 1–5),
such as “I am, in general, usually tense and nervous.” [25] (Cronbach’s alpha = 0.77). The
total score of 4–20 was divided into tertiles: <13, 13–16, >16.

To describe overall health status, the present study used three health measures. The
number of self-reported chronic diseases from a pre-defined list of 35 conditions (for details,
see [26]) was categorized into 0, 1, 2, and 3 or more chronic conditions. The number of
reported medicines (in 13 categories) used for more than six months was grouped into
0, 1, and 2 or more regular medicines. NYHA (New York Heart Association) symptom
classification for heart failure (0–4) was used to describe the severity of current symptoms.

Furthermore, the tendency to use healthcare was categorized based on self-reported
visits (0, 1, 2–4, 5 or more) to the following types of physicians during the previous year:
public primary care physician, occupational care physician, a physician at a hospital, and
private physician. The responses were categorized as follows: (1) no visits to any doctor,
(2) one visit to a doctor, (3) two to four visits to a single type of doctor or single visits to
multiple types of doctors, and (4) more than five visits to a specific type or several visits to
multiple types of doctors.

Sociodemographic characteristics include age (in 2003) in four groups: (1) 25–29 years,
(2) 35–39 years, (3) 45–49, and (4) 55–59; registry-based gender in two categories, male
and female (in 1998); and education (in 2003) on four levels: (1) no professional educa-
tion, (2) vocational course/school/apprenticeship contract, (3) college, and (4) university
degree/university of applied sciences.

Antibiotic use and the underlying health condition could affect both stress and life
satisfaction. Therefore, psychosocial characteristics were self-reported in 2003, whereas
antibiotic prescriptions were measured from 1 January 2004 to 31 December 2006. The
number of antibiotics prescribed was obtained from the registry data of the Social Insurance
Institution of Finland, which records all systemic antibiotics purchased by prescription in
Finland. The purchases in the Anatomical Chemical Code (ATC) class J01 (antibacterial
for systemic use) were extracted, categorized into five classes (0, 1, 2, 3, and 4 or more
prescriptions), and linked with the participants’ survey data.

2.3. Statistical Analysis

Cronbach’s alphas were computed for the psychosocial measures (presented in the
methods section along with the scales) with SAS 9.4 TS1M5 (SAS Institute Inc., Cary,
NC, USA, 2016). Structural equation modeling (SEM) was used to explore the potential
association between psychosocial factors, antibiotics purchased, health status, and tendency
to use healthcare. The model was initially run on half of the data and cross-validated in the
other half. As the findings were replicated in both datasets, the results show the findings of
the whole dataset. The SEM analyses were conducted in Mplus software, version 7.4 [27].
Overall model fit was assessed using a number of indices because there are no agreed-upon
standards [28]. Following Hu and Bentler’s recommendation, the fit of the models was
evaluated using the following indices (levels of acceptable fit): the Comparative Fit Index
(CFI > 0.95), the Tucker–Lewis Index (TLI > 0.95), Standardized Root Mean Square Residual
(SRMR < 0.08), and the Root Mean Square Error of Approximation (RMSEA upper 95%
confidence interval less than 0.08). Chi-square values (χ2) were not used for model fit
estimation because a good fit can be hard to achieve in large samples [29].

In preparation for the SEM analyses, confirmatory factor analysis was first performed
separately to examine the latent psychosocial factors (hostility, life satisfaction, optimism,
sense of coherence, and stress) and the latent health status factor (self-reported chronic
diseases, regular medications, and NYHA symptoms), then together to determine whether
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a two-factor structure was supported in the dataset. The latent factor for health status had
an excellent fit (CFI = 1.0; TLI = 1.0; and RMSEA < 0.001; χ2 = 2910 (df = 3), p < 0.001).
The latent factor for the five psychosocial factors had an adequate fit initially, but hostility
and optimism had unexplained residuals with a sense of coherence. Given that hostility
and optimism were theoretically associated with a sense of coherence, these two scales
were dropped, which resulted in an adequate fit (CFI = 1.0; TLI = 1.0; and RMSEA < 0.001;
χ2 = 5040 (df = 3), p < 0.001). The two-factor model showed adequate fit (CFI = 0.967;
TLI = 0.938; and RMSEA = 0.06 (95% CI = 0.054–0.066); χ2 = 8680 (df = 15), p < 0.001). In
the SEM analyses, the effect of the latent psychosocial factor and health status factor on
subsequent antibiotic prescriptions was first explored by adding the number of antibiotics
in 2004–2006 as an outcome. Then, the potentially mediating role of healthcare use was
further explored. In these analyses, the following socio-economic covariates were entered
into the model: age, gender, and education. However, because the covariates had a negative
impact on the overall fit of the model, they were omitted.

3. Results

The demographic characteristics of the study population are presented in Table 1. Of
the respondents, 61% were female. The four age groups were fairly equally represented,
with a slightly higher percentage in the oldest (55–59 years, 27.6%) and a slightly lower
percentage in the lower middle group (35–39 years, 22.6%). Both the lowest and highest
education groups were somewhat less represented (12% and 19%, respectively). Most
participants had no regular medications (69%) and no NYHA classified symptoms (66%),
but a total of 81% had one or more chronic diseases. Most participants reported intermediate
levels on the psychosocial measures: life satisfaction (56%), sense of coherence (51%), and
stress (49%). According to registry data, almost half (49%, n = 9674) of the study population
did not receive any antibiotics during the measurement period. One prescription was
received by 22% (n = 4323), two by 12% (n = 2408), three by 7% (n = 1283), and four or more
prescriptions were received by 10% (n = 1941) of the studied population.

Table 1. Number of antibiotic prescriptions from registry data and self-reported tendency to use
healthcare according to self-reported sociodemographic characteristics, health variables, and psy-
chosocial characteristics. Missing covariate values result in a slightly different total number of cases
included in different subgroups (19,363–19,626).

Variable Categories Share of the Study
Population, % (n)

Number of Antibiotic
Prescriptions

2004–2006, Mean (SD)

Tendency to Use
Healthcare (SD)

Whole sample 19,626 (100%) 2.48 (2.3) 1.74 (1.0)

Age (2003) 25–29 4889 (24.9%) 2.38 (1.93) 1.69 (0.99)
35–39 4437 (22.6%) 2.51 (2.28) 1.71 (1.00)
45–49 4889 (24.9%) 2.48 (2.21) 1.72 (1.00)
55–59 5411 (27.6%) 2.56 (2.72) 1.83 (1.00)

Gender Male 7568 (38.6%) 2.25 (2.13) 1.58 (1.03)
Female 12,058 (61.4%) 2.59 (2.39) 1.84 (0.95)

Educational level (2003) No professional
education 2431 (12.4%) 2.50 (2.35) 1.83 (0.99)

Vocational school 5944 (30.3%) 2.47 (2.35) 1.75 (1.00)
College 7497 (38.2%) 2.51 (2.29) 1.74 (0.98)

University 3635 (18.5%) 2.37 (2.20) 1.66 (0.97)

Number of chronic
diseases (2003)

0 3720 (19.0%) 2.01 (1.59) 1.29 (0.98)
1 4637 (23.6%) 2.19 (1.91) 1.51 (0.97)
2 3953 (20.1%) 2.39 (2.01) 1.73 (0.95)

3 more 7194 (36.6%) 2.82 (2.73) 2.13 (0.87)
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Table 1. Cont.

Variable Categories Share of the Study
Population, % (n)

Number of Antibiotic
Prescriptions

2004–2006, Mean (SD)

Tendency to Use
Healthcare (SD)

Number of regular
medications (2003)

0 13,566 (69.1%) 2.26 (1.88) 1.58 (1.00)
1 3757 (19.1%) 2.71 (2.46) 2.00 (0.88)

2 or more 2223 (11.3%) 3.11 (3.41) 2.30 (0.78)

NYHA classification

0 12,951 (66.0%) 2.33 (2.02) 1.64 (0.99)
1 4913 (25.0%) 2.46 (2.34) 1.87 (0.96)
2 1207 (6.1%) 2.98 (3.17) 2.19 (0.88)
3 176 (0.9%) 3.55 (4.00) 2.26 (0.90)
4 230 (1.2%) 3.82 (4.11) 2.26 (0.86)

Life satisfaction (2003) Satisfied (score 4–6) 4732 (24.1%) 2.45 (2.14) 1.61 (0.97)
Intermediate (7–11) 11,026 (56.2%) 2.44 (2.29) 1.73 (0.98)
Dissatisfied (12–20) 3674 (18.7%) 2.60 (2.50) 1.90 (1.00)

Sense of coherence High coherence 4763 (24.3%) 2.37 (2.12) 1.56 (0.98)
Intermediate 9904 (50.5%) 2.47 (2.37) 1.73 (0.98)

Low coherence 4875 (24.8%) 2.59 (2.31) 1.92 (0.98)

Experienced stress Little stress (score > 16) 5309 (27.0%) 2.43 (2.18) 1.63 (0.99)
Intermediate (13–16) 9635 (49.1%) 2.43 (2.30) 1.72 (0.98)

Much stress (score < 13) 4419 (22.5%) 2.60 (2.41) 1.93 (0.97)

The latent psychosocial factor had a very low path coefficient with subsequent antibi-
otic prescriptions (β = 0.055, p < 0.001). As shown in Figure 2, health status was significantly
associated with more antibiotic prescriptions (β = 0.238, p < 0.001), but psychosocial fac-
tors (β = −0.026, p < 0.001) were not associated with more antibiotic prescriptions even
though psychosocial factors were significantly associated with health status (β = 0.324,
p < 0.001). As shown in Figure 3, the tendency to use healthcare partially mediated the
effect of health status on antibiotic prescriptions because the direct effect of health status on
antibiotic prescriptions remained significant (β = 0.165, p < 0.001), and the indirect effect of
health status on antibiotic prescriptions via healthcare use was also significant (β = 0.073,
p < 0.001). Overall, this model explained 20% of the variance in antibiotic prescriptions.
The fit of the final model in Figure 3 was acceptable (CFI = 0.97, TLI = 0.95, SRMR = 0.029,
RMSEA = 0.046 (95% CI = 0.043–0.049)).
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4. Discussion

The present study of 19,300 working-aged Finns was conducted to explore the influ-
ence of non-medical factors on antibiotic prescriptions. It did not provide evidence that
patients’ psychosocial characteristics increase the likelihood of receiving antibiotics, even if
these psychosocial characteristics did correlate strongly with health status, which was a
moderate predictor of antibiotic prescriptions. In addition, the tendency to use healthcare
shows partial mediation from health status to antibiotic prescriptions.

The study design could not identify whether the antibiotic prescriptions were ap-
propriate. However, it provides some evidence that adverse psychosocial characteristics
in patients are not associated with an increased number of prescriptions. This is in line
with previous studies suggesting that patient-related factors may not be the major driver
of unnecessary antibiotic prescriptions [3,6–9,11]. However, physicians’ perception of
patients’ preferences for antibiotics do contribute to excess prescriptions [8,11], and physi-
cians perceive these as being the most important reason for excess prescribing [30]. The
current results were obtained from a large sample of patients and take into account pa-
tients’ life satisfaction, optimism, perceived stress, hostility, sense of coherence, and overall
health status.

Based on previous research and the current study, physicians could be encouraged
to reflect critically on their prescription habits and their assumptions about patients. The
evidence suggests that patient-related factors might not be as strong predictors of antibiotic
prescriptions as physicians perceive them to be [11]. In the current study, these characteris-
tics do correlate with worse health status, which moderately associates with subsequent
antibiotic prescriptions. This may indicate that patients with poorer health receive more
antibiotics and the care they presumably need. Based on these results, rather than assuming
that patients are hostile toward non-antibiotic treatment options, physicians could be more
willing to engage in shared decision-making to reduce unnecessary prescribing [31]. There-
fore, the results could increase physicians’ confidence in using tools that suggest alternative
treatments instead of antibiotics. One such tested strategy is suggesting alternative treat-
ments with the help of a computerized clinical decision tool [32]. Similarly, these results
could be considered when applying behavioral models to design other strategies to address
prescribing [32–34]. These findings could also be valuable in medical education, supporting
physicians in developing good prescribing practices. Improving prescribing is important
because appropriate prescribing is a key strategy to combat antimicrobial resistance [2].

Around the turn of the millennium, Finland had one of the most extensive antibiotic
stewardship programs in the world [35]. Through its collaboration with healthcare centers,
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public campaigns, and increased emphasis on guidelines, antibiotic prescription rates
decreased considerably. As a result, the current research period represents an era when
guidelines and appropriate prescribing practices were strongly emphasized in Finland.
In many other countries, an emphasis on appropriate prescribing was established much
later. For example, the World Health Organization called for national antimicrobial stew-
ardship action plans in 2015 [36]. Therefore, although the current data is from almost
two decades ago, it comes from an era of active antibiotic stewardship in Finland. Since
the study period, awareness of antimicrobial resistance and the harmful effects of antibi-
otics have further increased, and patient preferences for being prescribed antibiotics have
decreased [17]. However, physicians still report that they see the patient’s demands as the
major driver of unnecessary prescribing [30]. Therefore, this study is important in showing
that psychosocial factors in patients may not be causing an increased number of antibiotics
received.

The present study uses a large population-based sample to explore the relationship
between registry-based antibiotic prescriptions and self-reported psychosocial and health
status measures. The Finnish national registry data includes all systemic antibiotics pur-
chased in Finland and linking it to the HeSSup survey data provides a unique opportunity
to study these relationships. The psychosocial characteristics were chosen based on sur-
vey items, but they were also able to provide specific perspectives on personality. SEM
enabled the inclusion of various types of psychosocial and health factors, providing a better
reflection of real life instead of relying on the choice of a specific measure. Nevertheless,
psychosocial characteristics are best measured by self-reports providing a reflection of
a person’s perception of oneself and one’s life. Perceived stress could be considered a
momentary experience rather than a personal characteristic and, therefore, not of relevance
for future outcomes. However, it can reflect how an individual perceives oneself in different
life situations. Perceived stress fitted well in the confirmatory factor analysis along with the
other more stable psychosocial characteristics. The psychosocial and health factors were
measured at a separate time point compared to antibiotic prescriptions, which reduced the
risk of an acute condition causing both psychosocial distress and antibiotic prescriptions.
To reduce the effect of chronic conditions on both psychosocial distress and antibiotic
prescriptions, we included health status in the structural equation model.

The study did not provide evidence that psychosocial characteristics increased the
number of received antibiotics. The good fit of the final model and the strong associations
between psychosocial characteristics, health status, and doctor visits indicate the validity
of the data and the model, which increases the credibility of the results.

Although the study design was unique in combining survey and registry data to
explore determinants of antibiotic prescribing, the pre-existing data caused limitations
for the study. The study was purely observational and based on survey and registry data
from almost two decades ago. Only a limited number of factors that might affect pre-
scriptions and the interaction between physician and patient were included in the study.
Appointment-specific measures, such as physicians’ problems communicating with patients
or perceived patient hostility, were not explored. Some patients might also occasionally
be very determined to receive antibiotics, which might lead to them exaggerating their
symptoms. Such dynamics were outside the scope of our study. Other relevant factors,
such as the deprivation of the patient, could not be measured by validated scales due to lim-
itations of the data. Furthermore, the study could not identify if the received prescriptions
were inappropriate. After the study period, antimicrobial resistance gained more attention
globally, and patients were better educated about the risks of taking antibiotics when they
are not needed, though these had already been emphasized actively in Finland before the
study period. A certain degree of attrition has resulted in the overrepresentation of women,
which is typical for postal health surveys [37]. However, the study population has been
determined to include a representative sample of the Finnish general population [38], and
the results can, therefore, be generalized to the Finnish population. Physicians’ practices,
culture, and patient characteristics vary between countries, but these results can be general-
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ized with some caution to countries where the patient–doctor relationship has become less
authoritarian in recent decades and where antibiotic stewardship efforts have been or are
being established.

This exploration opens multiple directions for further study. The association between
patients’ psychosocial characteristics and antibiotic prescriptions should be studied using
more recent data to strengthen the evidence. A wider set of patient factors, such as depri-
vation, should also be explored as potential drivers of increased antibiotic prescriptions.
Factors influencing patients’ prescription preferences and their relation to psychosocial
characteristics could also be explored, such as the experience of previous prescriptions
or consultations [39]. Furthermore, being able to identify inappropriate prescribing is
important when studying the effect of psychosocial factors on unnecessary prescribing.
Additionally, studying the dynamics of real-life appointments through observation could
provide a deeper understanding of how the patient’s psychosocial characteristics con-
tribute to the outcome of the appointment. Finally, behavioral models could point toward
additional non-medical factors that can affect antibiotic prescribing.

5. Conclusions

The current study does not provide evidence that psychosocial characteristics, includ-
ing life satisfaction, sense of coherence, and perceived stress, are associated with a higher
number of antibiotic prescriptions. However, a patient’s worse health status is associated
with a higher number of prescriptions. This is in line with previous results stating that
physician-related factors are more significant in predicting antibiotic prescriptions than
patient-related factors and can encourage physicians to actively discuss treatment options
with their patients.

Author Contributions: Conceptualization, S.S. (Säde Stenlund), L.C.M., K.C.A., H.K.-H., S.S. (Sakari
Suominen) and D.M.P.; data curation, L.S.; formal analysis, S.S. (Säde Stenlund), D.S. and L.S.;
funding acquisition, S.S. (Säde Stenlund); investigation, P.R. and S.S. (Sakari Suominen); methodology,
S.S. (Säde Stenlund), L.C.M., D.S., L.S. and D.M.P.; project administration, S.S. (Säde Stenlund);
supervision, D.M.P.; visualization, D.S.; writing—original draft, S.S. (Säde Stenlund); writing—review
and editing, S.S. (Säde Stenlund), L.C.M., D.S., L.S., K.C.A., H.K.-H., P.R., S.S. (Sakari Suominen) and
D.M.P. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by a personal grant for S.S. (Säde Stenlund) from the Signe
and Ane Gyllenberg Foundation, grant number 5723. K.C.A. is funded by a Social Sciences and
Humanities Research Council Partnership Development Grant, grant number 890-2019-0015, and a
University of British Columbia Grant for Catalyzing Research Clusters, grant number n/a. L.C.M.
received salary support from the BC Children’s Hospital Research Institute. D.S. is funded through
a personal grant from the Magnus Ehrnrooth Foundation, grant number 182282, and the Swedish
Cultural Foundation in Finland, grant number n/a.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki. The original HeSSup study was approved by the joint Ethics Committee of the University
of Turku and the Turku University Hospital. The board did not consider a specific ethical statement
appropriate at that time as the study was a postal survey with forthcoming health registry linkage
without collection of biological samples. Subsequently multiple Finnish national health registry
authorities have approved data request by the HeSSup study indicating that the study followed
concurrent requirements of good scientific practice and adequate processing of the participants’
personal integrity. The current study is in line with the HeSSup study objectives and received
approval from the HeSSup committee.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The dataset analyzed is not publicly available due to the study data
containing variables of personal and sensitive nature and hence, due to the present legislation of
Finland and the General Data Protection Regulation (GDPR) of the European Union, cannot be made
openly accessible inside or outside Finland. On reasonable requests, the data is available from the
authors in special cases.



Antibiotics 2023, 12, 1022 10 of 11

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References
1. WHO Ten Threats to Global Health in 2019. Available online: https://www.who.int/news-room/spotlight/ten-threats-to-global-

health-in-2019 (accessed on 28 March 2023).
2. Murray, C.J.; Ikuta, K.S.; Sharara, F.; Swetschinski, L.; Robles Aguilar, G.; Gray, A.; Han, C.; Bisignano, C.; Rao, P.; Wool, E.;

et al. Global Burden of Bacterial Antimicrobial Resistance in 2019: A Systematic Analysis. Lancet 2022, 399, 629–655. [CrossRef]
[PubMed]

3. King, L.C.M.; Fleming-Dutra, K.E.; Hicks, L.A. Advances in Optimizing the Prescription of Antibiotics in Outpatient Settings.
BMJ 2018, 363, k3047. [CrossRef] [PubMed]

4. Van Der Zande, M.M.; Dembinsky, M.; Aresi, G.; Van Staa, T.P. General Practitioners’ Accounts of Negotiating Antibiotic
Prescribing Decisions with Patients: A Qualitative Study on What Influences Antibiotic Prescribing in Low, Medium and High
Prescribing Practices. BMC Fam. Pract. 2019, 20, 172. [CrossRef] [PubMed]

5. Macfarlane, J.; Holmes, W.; Macfarlane, R.; Britten, N. Influence of Patients’ Expectations on Antibiotic Management of Acute
Lower Respiratory Tract Illness in General Practice: Questionnaire Study. Br. Med. J. 1997, 315, 1211–1214. [CrossRef] [PubMed]

6. Teixeira Rodrigues, A.; Roque, F.; Falcão, A.; Figueiras, A.; Herdeiro, M.T. Understanding Physician Antibiotic Prescribing
Behaviour: A Systematic Review of Qualitative Studies. Int. J. Antimicrob. Agents 2013, 41, 203–212. [CrossRef] [PubMed]

7. Lopez-Vazquez, P.; Vazquez-Lago, J.M.; Figueiras, A. Misprescription of Antibiotics in Primary Care: A Critical Systematic
Review of Its Determinants. J. Eval. Clin. Pract. 2012, 18, 473–484. [CrossRef] [PubMed]

8. Pinder, R.; Sallis, A.; Berry, D.; Chadborn, T. Behaviour Change and Antibiotic Prescribing in Healthcare Settings; Public Health
England: London, UK, 2015.

9. Colliers, A.; Bombeke, K.; Philips, H.; Remmen, R.; Coenen, S.; Anthierens, S. Antibiotic Prescribing and Doctor-Patient
Communication during Consultations for Respiratory Tract Infections: A Video Observation Study in Out-of-Hours Primary
Care. Front. Med. 2021, 8, 735276. [CrossRef]

10. Rodrigues, A.T.; Ferreira, M.; Piñeiro-Lamas, M.; Falcão, A.; Figueiras, A.; Herdeiro, M.T. Determinants of Physician Antibiotic
Prescribing Behavior: A 3 Year Cohort Study in Portugal. Curr. Med. Res. Opin. 2016, 32, 949–957. [CrossRef]

11. McKay, R.; Mah, A.; Law, M.R.; McGrail, K.; Patrick, D.M. Systematic Review of Factors Associated with Antibiotic Prescribing
for Respiratory Tract Infections. Antimicrob. Agents Chemother. 2016, 60, 4106–4118. [CrossRef]

12. Wang, K.Y.; Seed, P.; Schofield, P.; Ibrahim, S.; Ashworth, M. Which Practices Are High Antibiotic Prescribers? A Cross-Sectional
Analysis. Br. J. Gen. Pract. 2009, 59, 724–727. [CrossRef]

13. Sanchez, G.V.; Roberts, R.M.; Albert, A.P.; Johnson, D.D.; Hicks, L.A. Effects of Knowledge, Attitudes, and Practices of Primary
Care Providers on Antibiotic Selection, United States. Emerg. Infect. Dis. 2014, 20, 2041–2047. [CrossRef] [PubMed]

14. Kianmehr, H.; Sabounchi, N.S.; Sabounchi, S.S.; Cosler, L.E. A System Dynamics Model of Infection Risk, Expectations, and
Perceptions on Antibiotic Prescribing in the United States. J. Eval. Clin. Pract. 2020, 26, 1054–1064. [CrossRef] [PubMed]

15. Huh, K.; Chung, D.R.; Kim, S.H.; Cho, S.Y.; Ha, Y.E.; Kang, C.I.; Peck, K.R.; Song, J.H. Factors Affecting the Public Awareness and
Behavior on Antibiotic Use. Eur. J. Clin. Microbiol. Infect. Dis. 2018, 37, 1547–1552. [CrossRef] [PubMed]

16. Gaarslev, C.; Yee, M.; Chan, G.; Fletcher-Lartey, S.; Khan, R. A Mixed Methods Study to Understand Patient Expectations for
Antibiotics for an Upper Respiratory Tract Infection. Antimicrob. Resist. Infect. Control 2016, 5, 39. [CrossRef] [PubMed]

17. Kianmehr, H.; Sabounchi, N.S.; Seyedzadeh Sabounchi, S.; Cosler, L.E. Patient Expectation Trends on Receiving Antibiotic
Prescriptions for Respiratory Tract Infections: A Systematic Review and Meta-Regression Analysis. Int. J. Clin. Pract. 2019, 73,
e13360. [CrossRef] [PubMed]

18. Barefoot, J.; Dodge, K.; Peterson, B.; Dahlstrom, W.; Williams, R.J. The Cook-Medley Hostility Scale: Item Content and Ability to
Predict Survival. Psychosom Med. 1989, 51, 46–57. [CrossRef]

19. Everson, S.A.; Kauhanen, J.; Kaplan, G.A.; Goldberg, D.E.; Julkunen, J.; Tuomilehto, J.; Salonen, J.T. Hostility and Increased Risk
of Mortality and Acute Myocardial Infarction: The Mediating Role of Behavioral Risk Factors. Am. J. Epidemiol. 1997, 146, 142–152.
[CrossRef]

20. Koivumaa-Honkanen, H.; Honkanen, R.; Viinamäki, H.; Heikkilä, K.; Kaprio, J.; Koskenvuo, M. Self-Reported Life Satisfaction
and 20-Year Mortality in Healthy Finnish Adults. Am. J. Epidemiol. 2000, 152, 983–991. [CrossRef]

21. Allardt, E. Dimensions of Welfare in a Comparative Scandinavian study. Acta Sociol. 1976, 19, 227–239. [CrossRef]
22. Scheier, M.F.; Carver, C.S.; Bridges, M.W. Distinguishing Optimism from Neuroticism (and Trait Anxiety, Self-Mastery, and

Self-Esteem): A Re-Evaluation of the Life Orientation Test. J. Pers. Soc. Psychol. 1994, 67, 1063–1078. [CrossRef]
23. Antonovsky, A. Unraveling the Mystery of Health. How People Manage Stress and Stay Well; Jossey-Bass: San Francisco, CA, USA,

1987.
24. Eriksson, M.; Lindström, B. Validity of Antonovsky’s Sense of Coherence Scale: A Systematic Review. J. Epidemiol. Community

Health 2005, 59, 460–466. [CrossRef] [PubMed]
25. Metcalfe, C.; Smith, G.D.; Wadsworth, E.; Sterne, J.A.C.; Heslop, P.; Macleod, J.; Smith, A. A Contemporary Validation of the

Reeder Stress Inventory. Br. J. Health Psychol. 2003, 8, 83–94. [CrossRef] [PubMed]

https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://doi.org/10.1016/S0140-6736(21)02724-0
https://www.ncbi.nlm.nih.gov/pubmed/35065702
https://doi.org/10.1136/bmj.k3047
https://www.ncbi.nlm.nih.gov/pubmed/30420401
https://doi.org/10.1186/s12875-019-1065-x
https://www.ncbi.nlm.nih.gov/pubmed/31823739
https://doi.org/10.1136/bmj.315.7117.1211
https://www.ncbi.nlm.nih.gov/pubmed/9393228
https://doi.org/10.1016/j.ijantimicag.2012.09.003
https://www.ncbi.nlm.nih.gov/pubmed/23127482
https://doi.org/10.1111/j.1365-2753.2010.01610.x
https://www.ncbi.nlm.nih.gov/pubmed/21210896
https://doi.org/10.3389/fmed.2021.735276
https://doi.org/10.1185/03007995.2016.1154520
https://doi.org/10.1128/AAC.00209-16
https://doi.org/10.3399/bjgp09X472593
https://doi.org/10.3201/eid2012.140331
https://www.ncbi.nlm.nih.gov/pubmed/25418868
https://doi.org/10.1111/jep.13203
https://www.ncbi.nlm.nih.gov/pubmed/31206901
https://doi.org/10.1007/s10096-018-3283-x
https://www.ncbi.nlm.nih.gov/pubmed/29777487
https://doi.org/10.1186/s13756-016-0134-3
https://www.ncbi.nlm.nih.gov/pubmed/27777760
https://doi.org/10.1111/ijcp.13360
https://www.ncbi.nlm.nih.gov/pubmed/31066959
https://doi.org/10.1097/00006842-198901000-00005
https://doi.org/10.1093/oxfordjournals.aje.a009245
https://doi.org/10.1093/aje/152.10.983
https://doi.org/10.1177/000169937601900302
https://doi.org/10.1037/0022-3514.67.6.1063
https://doi.org/10.1136/jech.2003.018085
https://www.ncbi.nlm.nih.gov/pubmed/15911640
https://doi.org/10.1348/135910703762879228
https://www.ncbi.nlm.nih.gov/pubmed/12643818


Antibiotics 2023, 12, 1022 11 of 11

26. Stenlund, S.; Koivumaa-Honkanen, H.; Sillanmäki, L.; Lagström, H.; Rautava, P.; Suominen, S. Health Behavior of Working-Aged
Finns Predicts Self-Reported Life Satisfaction in a Population-Based 9-Years Follow-Up. BMC Public Health 2021, 21, 1815.
[CrossRef] [PubMed]

27. Muthén, L.; Muthén, B. Mplus User’s Guide, 7th ed.; Muthén & Muthén: Los Angeles, CA, USA, 2012; ISBN 4065562481.
28. Hu, L.T.; Bentler, P.M. Cutoff Criteria for Fit Indexes in Covariance Structure Analysis: Conventional Criteria versus New

Alternatives. Struct. Equ. Model. 1999, 6, 1–55. [CrossRef]
29. Bentler, P.M.; Bonett, D.G. Significance Tests an Goodness of Fit in the Analysis of Covariance Structures. Psychol. Bull. 1980, 88,

588–606. [CrossRef]
30. Kohut, M.R.; Keller, S.C.; Linder, J.A.; Tamma, P.D.; Cosgrove, S.E.; Speck, K.; Ahn, R.; Dullabh, P.; Miller, M.A.; Szymczak,

J.E. The Inconvincible Patient: How Clinicians Perceive Demand for Antibiotics in the Outpatient Setting. Fam. Pract. 2020, 37,
276–282. [CrossRef]

31. FINLEX Act on the Status and Rights of Patients. Available online: https://finlex.fi/en/laki/kaannokset/1992/en19920785
(accessed on 1 March 2023).

32. Gong, C.L.; Zangwill, K.M.; Hay, J.W.; Meeker, D.; Doctor, J.N. Behavioral Economics Interventions to Improve Outpatient
Antibiotic Prescribing for Acute Respiratory Infections: A Cost-Effectiveness Analysis. J. Gen. Intern. Med. 2019, 34, 846–854.
[CrossRef]

33. Davey, P.; Scott, C.L.; Brown, E.; Charani, E.; Michie, S.; Ramsay, C.R.; Marwick, C.A. Interventions to Improve Antibiotic
Prescribing Practices for Hospital Inpatients (Updated Protocol). Cochrane Database Syst. Rev. 2017, 2017, 1–326. [CrossRef]

34. Cummings, P.L.; Alajajian, R.; May, L.S.; Grant, R.; Greer, H.; Sontz, J.; Dezfuli, M. Utilizing Behavioral Science to Improve
Antibiotic Prescribing in Rural Urgent Care Settings. Open Forum Infect. Dis. 2020, 7, ofaa174. [CrossRef]

35. Rautakorpi, U.-M.; Nyberg, S.; Honkanen, P.; Klaukka, T.; Liira, H.; Makela, M.; Palva, E.; Roine, R.; Sarkkinen, H.; Huovinen, P.
Management of Infection in Patients in Health Centres—Final Report of the MIKSTRA Programme; National Institute for Health and
Welfare: Helsinki, Finland, 2009; ISBN 9789522453730.

36. WHO. Global Action Plan on Antimicrobial Resistance; World Health Organization (WHO): Geneva, Switzerland, 2015.
37. Korkeila, K.; Suominen, S.; Ahvenainen, J.; Ojanlatva, A.; Rautava, P.; Helenius, H.; Koskenvuo, M. Non-Response and Related

Factors in a Nation-Wide Health Survey. Eur. J. Epidemiol. 2001, 17, 991–999. [CrossRef]
38. Suominen, S.; Koskenvuo, K.; Sillanmäki, L.; Vahtera, J.; Korkeila, K.; Kivimäki, M.; Mattila, K.J.; Virtanen, P.; Sumanen, M.; Ivi

Rautava, P.; et al. Non-Response in a Nationwide Follow-up Postal Survey in Finland: A Register-Based Mortality Analysis of
Respondents and Non-Respondents of the Health and Social Support (HeSSup) Study. BMJ Open 2012, 2, e000657. [CrossRef]
[PubMed]

39. Boiko, O.; Gulliford, M.C.; Burgess, C. Revisiting Patient Expectations and Experiences of Antibiotics in an Era of Antimicrobial
Resistance: Qualitative Study. Health Expect. 2020, 23, 1250–1258. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1186/s12889-021-11796-4
https://www.ncbi.nlm.nih.gov/pubmed/34625042
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1037/0033-2909.88.3.588
https://doi.org/10.1093/fampra/cmz066
https://finlex.fi/en/laki/kaannokset/1992/en19920785
https://doi.org/10.1007/s11606-018-4467-x
https://doi.org/10.1002/14651858.CD011236.pub2
https://doi.org/10.1093/ofid/ofaa174
https://doi.org/10.1023/A:1020016922473
https://doi.org/10.1136/bmjopen-2011-000657
https://www.ncbi.nlm.nih.gov/pubmed/22422917
https://doi.org/10.1111/hex.13102
https://www.ncbi.nlm.nih.gov/pubmed/32666579

	Introduction 
	Materials and Methods 
	Participants 
	Measures 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

