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1. Introduction

This study takes its starting point from the covid-19 pandemic's strain on healthcare. For a
couple of years, the staff had to work extremely hard and intensively to catch up not only with
those who were sick with covid but also for the regular healthcare to work as much as possible
(Fernemark, et al., 2022). Previous research indicates that trust is one of the most important
components of having a functioning healthcare system (Birkhauer et al., 2017). A belief that the
system works is explained as a factor in the system actually working. This then raises the
questions, what affects trust and how covid affects trust. As trust is believed to be an important
factor in healthcare it is also important to understand how trust is built up and how trust can be

maintained during a crisis.

This study is based on gathered statistics from “Vérden i Siffror” and “Statistics Sweden” in the
form of panel data that is structured in regions and years. The majority of variables are included
in the data, but some have been excluded due to regression limitations in the first part of the
study and to reduce the risk of unwanted correlations and biases. "Trust in healthcare" is used as
the dependent variable because one of the goals is to see what affects this. The first independent
variable "access to healthcare" looks at how people perceive that they have access to healthcare.
The cost, the number of visits made to doctors and the number of treatment sessions are also
justified as factors with an impact on trust. The second part of the study is based on t-tests that
test the confidence for healthcare in the periods; before the pandemic, during the pandemic and
after the pandemic. In this part, geographic and demographic differences between regions are
also tested by dividing the regions into three superior groups according to demographic order of

magnitude.

The result shows that all independent variables in the regression in the first part of the study are
significant and have an effect on trust, albeit very small for some. Access is clearly the most
important factor when looking at trust figures. In contrast, the dependent variable shows a
nonsignificant result, which indicates that the regression that is adapted to handle time-varying
effects misses an impact on trust. In the second part of the study, it is shown that a temporary

increase in trust is shown during the worst period of the covid pandemic. The tests also suggest



that trust figures decrease after covid and return to the same level as before the pandemic. One
theory is that this is what the regression in the first part missed and that there is a strongly
institutionalized factor that affects trust and that is relatively difficult to measure. This study has
proven to some extent that the effect exists and is strong during particularly hard and stressful
times for the population as well as the healthcare staff. Something that probably affects
institutionalized trust is the media image of healthcare during the pandemic, as well as the

increasing transparency between health promotion authorities and the public.

2.Background

Since the beginning of the COVID-19 pandemic the quality of life has varied considerably in
both Sweden and many other countries. The health factors together with other economic factors
have played a huge part in the variation of quality of life. The way Sweden reacted to the
COVID-19 pandemic differed from most of its neighbors both the European countries and
Scandinavian countries, Denmark, Norway and Finland. The argument for the looser restriction
was a public health perspective as for example, closing schools could lead to a decrease in the
quality of life among children, both short and long term.! But the loose restrictions did in fact
also put a lot of strain on the healthcare as more and more patients were infected with the virus,
causing large stress on the already shortly staffed hospitals. The increased inflows of patients to
the hospitals therefore created a bigger workload for medical staff.? More focus had to be put on
trying to understand the pandemic and reading up-to-date information as the virus continuously
evolved and the symptoms kept changing which created large difficulty in trying to understand

both the pandemic and care.

1 Olofsson, Sara, et al. (2021) “Quality of Life in the Swedish General Population during COVID-19 - Based on
Pre- and Post-Pandemic Outbreak Measurement.” Nordic Journal of Health Economics, vol. 9, no. 1, pp. 5673,
https://doi.org/10.5617/njhe.8332.

2 Fernemark, Hanna, et al. (2022) “Working Conditions in Primary Healthcare during the COVID-19 Pandemic: An
Interview Study with Physicians in Sweden.” BMJ Open, vol. 12, no. 2, p. https://doi.org/10.1136/bmjopen-2021-
055035.
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The increased workload and restrictions impacted the way of working for the hospitals as the
virus kept spreading and infected a larger part of the population, hospitals started using video
chat to help patients and people in daycare. A more flexible schedule was also implemented to
try and help both patient and colleagues in understanding the COVID-19 virus.3 Despite attempts
to reduce the workload for those working in healthcare, studies show that the incidence of
burnout increases significantly for healthcare professionals during the pandemic.*

At Sahlgrenska Hospital in Gothenburg, first-line managers reported problems in organizing
work, decision-making authority, emotional support, and work-life balance. It also turned out
that the problems increased in the departments that were more exposed to covid than those that
were not as exposed.® The pressure on the staff thus increased the more the pandemic pressed on,

and this was reflected in the health of the medical staff.

2.1 Swedish healthcare-system

Before the 19th century, hospitals and infirmaries were rarely seen. Most of those who fell ill
were cared for at home or in the poor house. Aman (1976) tells us that towards the end of the
18th century there were two infirmaries in Sweden. One in Stockholm and one in Falun
established for those who worked in the mine.® Only in the late 1800s, when medical
breakthroughs had been made, did they start building hospitals in Sweden that were designed to
reduce the spread of infection and increase hygiene. Now modern hospitals have begun to be

built in every Swedish county and a new understanding of public health is emerging.’

8 Rosenbick, R.; Lantz, B.; Rosén, P. Hospital Staffing during the COVID-19 Pandemic in Sweden. Healthcare
2022,10,2116. https://doi.org/10.3390/healthcare10102116

4 Lin, Michelle, et al. (2019) “High Prevalence of Burnout among US Emergency Medicine Residents: Results from
the 2017 National Emergency Medicine Wellness Survey.” Annals of Emergency Medicine,
https://doi.org/10.1016/j.annemergmed.2019.01.037.

5 Bjork, Lisa, et al. (2023) “Under Pressure — the Working Situation of Swedish Healthcare Managers during the
First Wave of COVID-19.” Frontiers in Psychology, vol. 13. https://doi.org/10.3389/fpsyq.2022.1052382.
 Aman, Anders. “Om Den Offentliga Virden: byggnader och verksamheter vid svenska vardinstitutioner under
1800- och 1900-talen : en arkitekturhistorisk undersékning.” Uddevalla, Bohuslanningen AB, 1976.

7 Léansstyrelsen Skéne. (u.8) “Vdrdhistoria.”
https://www.lansstyrelsen.se/skane/besoksmal/kulturmiljoprogram/kulturmiljoprogram-skanes-historia-och-
utveckling/kulturmiljoprogram-administrativa-landskap/vardhistoria.html#:~:text=Offentlig%20sjukv.
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The Swedish healthcare system is divided into regions and municipalities and is primarily
financed through their taxation. The municipalities mainly manage health care efforts
particularly aimed at one person.® This can, for example, be home care and LSS accommodation.
In addition to that, the regions are responsible for the largest part of healthcare in the country.
Health care is thus divided in such a way that 21 publicly funded actors with some autonomy

manage this important task of providing care to the public.

Naturally, there will therefore be differences in the healthcare delivered to the public between the
regions. Each region has its own geographical, demographic and monetary conditions. The
National Board of Health and Welfare is aware of the differences and believes that it is important
to follow up over time "...both the scope of care and differences in medical practice."® It is
believed that the follow-up of the differences also influences the healthcare system to reduce the

differences between regions through statistical standards and quality registers.*°

2.2 Trust in the healthcare as an institution

An important component of having a functioning authority is that it has legitimacy with the
people. In Sweden, people have had confidence in their authorities for a long period of time. In a
report from the SOM institute spanning 30 years, trust in authorities is found to be relatively
stable over time, with some occasional deviations.! Over time, health care shows the highest
trust figures despite its regional differences. A later report from SOM institute that examined
confidence in authorities during the covid pandemic showed that 1177, the Swedish healthcare
platform and phone support service received a continued support from the public.? According to

Helsingen et al. (2020) the public of Sweden had significantly higher trust in their governments

8 Sveriges Kommuner och Regioner, SKR. (2023) “Sa Styrs Sjukvdirden I Sverige”,
https://skr.se/skr/halsasjukvard/vardochbehandling/ansvarsfordelningsjukvard.64151.html

9 Socialstyrelsen, (2017) “Regionala Variationer I Virdkonsumtion: En studie av skillnader mellan och inom
ldnder”, https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/ovrigt/2017-3-40.pdf
10 - -

ibid
1R 6nnerstrand, Bjorn, and Susanne Johansson. (2018) “Fortroendet For Myndigheter Riks-SOM-Undersokningen
1986-2007.” Goteborg: SOM-Institutet.

12 Andersson, Ulrika. (2021) “Myndighetsfortroende under Coronapandemin - SOM-Undersokningen Om
Coronaviruset 2021.” Goteborg: SOM-institutet.
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ability to handle pandemics when compared to Norway. Specifically, 37% of Swedes showed
high trust in the activities of the government in relation to Norway and the increased spread of
the disease. This echoes previous findings that the Swedish authorities have a projected long-
term confidence and underline the positive value that is given by the public. This is gained by
governmental transparency together with the perception of a protection of the public well-being
(Helsingen et al., 2020)

Trust in an authority or institution is largely based on subjective perceptions of the individual
towards the other party. Such subjective perceptions include transparency, own experiences,
media reporting, among other things. There are of course factors at a larger societal level that
affect trust, but often more indirectly in the individual.'® Trust is also affected to some extent by
social and emotional components such as safety and security. These are particularly important
when looking at the influence of trust on future expectancy. Intuitively, it can be said that if a
great sense of security exists among patients in a hospital, trust in the staff would increase and a
stronger feeling that they are doing their best and that the quality of care is good.

13 Lansstyrelsen Skane. (u.8) “Vdrdhistoria.”
https://www.lansstyrelsen.se/skane/besoksmal/kulturmiljoprogram/kulturmiljoprogram-skanes-historia-och-
utveckling/kulturmiljoprogram-administrativa-landskap/vardhistoria.html#:~:text=0Offentlig%20sjukv.
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3. Purpose

The purpose of this research is to get a deeper understanding of what the trust people have in the
healthcare-system draws from. Due to the structure of the system, it becomes important to look
at every region for itself as it might be different between different regions with different
opportunities. Therefore, this study is based on two research questions both exploring and

interpreting essential parts of the trust in healthcare.

The first question focuses on what actually affects trust in people and whether there are any
demographic and geographic differences that could be decisive. Hence the question is

formulated: What affects people’s trust in healthcare?

The second question looks more broadly on if the covid-19 pandemic has affected people's trust
in healthcare. Since different parts of the country have different population densities and
essentially were stressed in their own ways of the pandemic, the division of regions is necessary
in order to find potential regional deviations. Thus, the question is formulated: How did covid-19

affect the trust in healthcare as well as in specific regions?



4. Previous literature

Essential in healthcare trust is the belief that the offered services are all safe, effective and fair. It
involves ensuring confidence in the competence of the healthcare professionals and the standards
of the healthcare system that is provided. Trust is in fact central because it directly relates to
patient compliance, healthcare utilization and overall satisfaction the patient gets. There has
always been a strong public health system and one of the central elements in Sweden is trust.
Trust is central because it ensures high rates of patient satisfaction and effective healthcare

deliveries.1*

The increased pressure that has been brought by the COVID-19 pandemic has tested different
healthcare systems around the world. Increased pressure on the systems has proven that there is a
demand for trust in healthcare and does also prove a vital point in establishing a healthy
relationship between professionals and patients. Trust in healthcare is an important factor that
influences the effectiveness of healthcare delivery, patient compliance, utilization of health
services and overall public health outcomes. Bikehduer et al. (2017) and Uslaner (2002) suggest
that trust is not only a predictor of health outcomes but is also relevant in the context of patient
satisfaction with and the compliance to public health guidelines. The COVID-19 has triggered a
time of pressure for trust across health systems in the likes of which we have never seen before.
Pressure in both hospitals facing capacity restrictions, resource limitations, rapidly changing

treatment protocol and much more.*®

According to Birkhduer et al (2017) there is a relationship between trust in healthcare
professionals and healthcare outcomes. They strengthen the idea that higher trust is associated

with better health. Specifically, the research points out that patients who have higher trust in their

14 Gille, Felix, et al. (2014) “Why Public Trust in Health Care Systems Matters and Deserves Greater Research
Attention. ” Journal of Health Services Research & Policy, vol. 20, no. 1, pp. 62-64,
https://doi.org/10.1177/1355819614543161.

15 Fernemark, Hanna, et al. “Working Conditions in Primary Healthcare during the COVID-19 Pandemic: An
Interview Study with Physicians in Sweden.”
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healthcare providers are more likely to report engaging in more beneficial health behaviors,
including fewer symptoms and later an even better quality of life compared to those with lower
trust. These findings prove valuable when trying to understand the dynamics of the patient-
provider relationship during stress and uncertainty, something that was brought by the COVID-
19 pandemic.'® Gille et al (2015) emphasize on the same relationship as Birkenauer (2017) and
provide similar conclusions thus also further strengthening the argument that trust is crucial in

healthcare.

There is more than just the patient-provider trust, societal and institutional trust is another
dimension in healthcare. Gilson (2003) studies the societal trust for health care institutions and
the role that they play towards the public health response. The study found that institutional trust
plays a large role in how effective the public health response is and that it influences how people
respond to health preventative measures. It also provides significant arguments about the trust
building process and how institutions need to gain societal trust, thereby also minimizing risk
and uncertainties for the individuals by using ethical codes and professional standards. This
aligns well with Birkh&uer et al (2017) which links higher trust in healthcare professionals with

better health outcomes and underscoring the argument that trust is indispensable in healthcare.

Furthermore, Darden et al (2024) focuses on the impact of the pandemic in seeking healthcare.
The trust factor in healthcare service delivery during COVID-19 has a direct impact on the
seeking of treatment and the doctor’s involvement. The study underlines how trust is a
multilateral element in a more complex healthcare system that goes beyond other facets of
healthcare-seeking behavior and not only throughout the doctor-patient relationship. They find
that when trust is intrinsically linked to public health crises like the COVID-19 and is a critical
but fragile part of the healthcare system, the trust falls back on a more deeply influenced

“patient-provider” model.

18Birkhauer, Johanna, et al. (2017) “Trust in the Health Care Professional and Health Outcome: A Meta-Analysis.”
PLOS ONE, vol. 12, no. 2. https://doi.org/10.1371/journal.pone.0170988.
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5. Data and Methodology

5.1 Structure and relevant variables

To be able to analyze the trust in Swedish healthcare, variables from different parts of Swedish
authorities had to be collected. The data used in this paper was for most part gathered from the
site “Vérden i Siffror”!” which is a database that collects data from a variety of medical and
healthcare registers from Swedish authorities and organizations. The site is founded by “Sveriges
Regioner och Kommun” which is a coordinating organization for Swedish regions and
municipalities. “Varden 1 siffror” collects data from national quality registers, patient registers,
health surveys and care-specific databases that are run by regions, the state, authorities/agencies
and other closely connected organizations of interest. The only exceptions from this site were the
demographic variables that was found at the Swedish statistics!® and the variable region _id
which lays the foundation to the dummy variables dum_landsbygdregion, dum_storstadsregion
and dum_blandregion. These are based on the criteria put up by The Swedish Agency of
Economic and Regional Growth.® The division is based on what proportion of the population
lives in urban areas or is close to a densely populated area with at least 50,000 inhabitants.
However, to count as a metropolitan region, over 80% must live in urban areas and there must be
a contiguous area with a population over 500,000. All used variables are presented in Appendix
1. As table 1 discloses, some values are missing in the variables vtf_som, net_hela, besok_ej_Ikr
and besok_lIkr. These are values for 2023 that are not yet reported. However, it is unlikely that

the outcome of this paper would be significantly different with these values.

17 varden i Siffror, (2024) "Dataexport” https://vardenisiffror.se/dataexport.

18 Statistikdatabasen, SCB. (u.&) “Inrikes Och Utrikes Fodda Efter Region, Alder Och Kon. Ar 2000 - 2022.”,
www.statistikdatabasen.sch.se/pxweb/sv/ssd/START _BE__BE0101 BEO101E/InrUtrFoddaRegAlKon/table/table
ViewLayoutl/.

19 Tillvéxtverket. (u.d) “Stider Och Landsbygder.”,
https://tillvaxtverket.se/tillvaxtverket/statistikochanalys/statistikomregionalutveckling/regionalaindelningar/staderoc
hlandsbygder.1844.html
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5.2 Panel data structure

For each variable, the value is presented based on the year and region to which the value
belongs. This creates a set of panel data that is divided into the 21 regions that provide care in
Sweden and during the time-period 2018-2023. The panel data is of the type short data with
N=21 and T=6, with a total of N*T = 126 observations.?’ Panel data typically contains time-

series (T) and cross-section data (N). Due to the larger amount of N compared to the number of

T the data classifies as the previous mentioned short data.

Overall, the data is balanced as there are only a few missing values which are the same for each

region and year. This is thanks to consistent follow-up and reporting done in healthcare and by

authorities on the variables examined in this paper, making the results more reliable than an

unbalanced panel and missing values in the data.?*

Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
id 126 11 6.079 1 21
ar 126 2020.5 1.715 2018 2023
befolkning 126 495735.38 582302.92 59249 2454821
Inrikes_fodda 126 397093.82 435525.47 54794 1784887
Utrikes_fodda 126 98641.563 148882.06 4455 669934
Andel_utrikes 126 163 046 075 273
Region_id 126 1.762 686 1 3
Dum_landsbygdregion 126 381 488 0 1
Dum_blandregion 126 476 501 0 1
Dum_storstadsregion 126 .143 351 0 1
Dum_lag_utrikes 126 524 501 0 1
Dum_hog_utrikes 126 476 .501 0 1
Before_covid 126 333 473 0 1
During_covid 126 333 473 0 1
After_covid 126 333 473 0 1
Vtf_som 105 12746.329 1339.76 10291.331 16632.068
Net_hela 105 28600.691 2303.497 24451932 38987.789
Besok_ej_lkr 105 3248.696 557.942 2450.127 5142.1
Besok_lkr 105 2206.504 332.99 1551.641 3335.808
Vintetid_ok_vérdcentral 126 67.68 7.387 52.481 85.785
Fortro_hela 126 65.092 7.54 46.432 81.412
Viintetid_ok_sjukhus 126 52.135 8.545 37.83 74.478
Fortro_vardcentral 126 63.449 5.754 53.333 76.981
Har _tillging 126 85.89 3.679 76.72 94.263
Under 90 kirurg 126 81.634 9.841 53.601 98.432
Fortro_bef 42 61.996 6.092 51.24 76.012
Fortro_und 42 70.235 5.705 55.733 81.412
Fortro_aft 42 63.045 7.904 46.432 79.089

Table 1: Descriptive statistics of the variables included in the analysis.

20 stock, James H, and Mark W Watson. “Introduction to Econometrics”. New York, Ny, Pearson, 2019. p.52

21 |bid p.362
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Matrix of correlations
Variables (1) (2) (3) (4) (5) (6) (7) (8) 9) (10) (11) (12)
(1) fortro_hela 1.000

(2) vantetid_ok_vardcentral 0.775 1.000

(3) besok_lkr <0.078 -0.342  1.000
(4) net_hela 20.103  0.135 -0.256  1.000

(5) vif_som 0.136 -0.176 0521 0.017 1.000

(6) har_tillging 0.855 0.864 -0.123 0.045 -0.078  1.000

(7) viintetid_ok_sjukhus 0852 0866 -0.035 0127 0094 0875 1.000

(8) fortro_vérdcentral 0.831 0.847 -0.185 0018 -0.146 0872 0792 1.000

(9) under 90_kirurg 0364 0120 0417 -0225 0215 0345 0336 0285 1.000

(10) dum_hdg_utrikes 0.136  -0.086 0.156 -0459 -0.093  0.080 -0.051 -0.063 0.337 1.000

(11) dum_storstadsregion 0203 -0364 0350 -0325 0.068 -0201 -0259 -0232 0234 0428 1.000

(12) dum_landsbygdsregion -0.054 0.096 -0.184 0366 0.185 -0.081 0.016 0.078 -0.114 -0.552 -0.320 1.000

Table 2: Correlation matrix on the variables suggested to the regression.

5.3 Fixed Effect Regression Model - affecting variables

In order to analyze which variables, affect trust in healthcare, a fixed effect robust regression has
been done where fortro_hela is the dependent variable and har_tillgang the first independent
variable. Har_tillgang has been chosen as an independent variable based on the assumption that
availability or at least the feeling of availability intuitively is an important factor to building
trust. The idea is that large access affects trust positively. The other independent variables have
been chosen from least correlation between each other, relevance to the study and to fit the fixed
effect model. A robust adjusting of the regression has also been made to coop with the results of
the Wald-test.2?2 More on the conducted tests and its results, leading to the regression in

Appendix 2.

22 gtock, James H, and Mark W Watson. “Introduction to Econometrics” p.390
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Table 1 displays descriptive statistics of the variables used in the paper. To choose variables for
the regression, table 2 shows relevant correlations between variables and reveals some strong
positive as well as negative correlations, some intuitively easy to understand and some more
surprising. The regression (1) is built on the following calculus:

Y = outcome

p = Coefficient of a variable

X = The independent variables

u = The time-dependent error term

v = The firm-dependent error term (w) + the idiosyncratic error term (&)

i = Specific region

t = specific time-period

Yie = Bo + B Xir + BoXiet... +pe + v (1)

5.4 Dependent and independent variables

For this regression, the dependent variable is chosen based on which of the data is judged to be
the most important and relevant to the objective. Since the regression analyzes what affects trust,
it is most reasonable to look at trust in all parts of care. Therefore fortro_hela is used as a
dependent variable and not for example fortro_vardcentral since that variable includes only one

part of the healthcare.

As previously mentioned, the independent variables have been selected within the framework of
the structure and limitation of the panel data to reduce the risk of multicorrelation. There is also
an intuitive approach to the selection of variables where those considered most relevant have
been picked. It is largely the same approach as when the choice of "fortro_hela" was chosen over
"fortro_vardcentral" as the dependent variable. For example, "net_hela" (which represents the
cost of the entire care) has been chosen instead of checking the cost of only a specific part of the

care. The following variables were finally elected as independent in the regression:
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har_tillgang — Proportion of the population who believe they have access to the healthcare they
need.

net_hela — Net cost of healthcare per inhabitant and year.

vitf_som — Number of care occasions within somatic care per 100,000 inhabitants.

besok_Ikr — Number of visits to doctors in health care per 1,000 inhabitants.

5.5 Wald-test for testing heteroskedasticity

The regression is further developed with several independent variables that are likely to affect
trust in care and that have a low correlation-rate between each other. This is important in the
matter of multicollinearity as variable X will likely affect variable Z if highly correlated. If the
cov(v,X;:) # 0, then it is possible that the error term and explanatory variables are correlated.
Another important assumption here is to assume homoscedasticity in the error term to rule out
the error term as an explanatory variable in the regression. However, this is very hard to assume
in panel data as, in this case, different regions have different attributes in terms of geography,
infrastructure, demographics, unemployment rates etc. So, it is reasonable to assume
heteroscedasticity and test for it, but at the same time, assumptions that the endogeneity problem
is time-invariant can be done, meaning the problem is the same over time. Thus, we do not have
a problem with the time-effect. Here, this is tested with a modified Wald-test for groupwise

heteroskedasticity, which tests the null hypothesis that several variances are the same.

A significant result in the modified Wald-test for heteroskedasticity would mean that the
assumption of heteroskedasticity is valid. Another conclusion from the Wald-test is that if it is
significant, the data is not suitable for pooled OLS, thus it is necessary to check if a fixed effect

model or a random effect model is suitable.
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5.6 Hausman & Wooldridge tests for choice of regression and
autocorrelation-check

Another conclusion from the Wald-test is that if it is significant, the data is not suitable for
pooled OLS. Thus, it is necessary to check if a fixed effect model or a random effect model is
suitable. To do this, a Hausman-test is conducted that tests the null hypothesis ‘Difference in
coefficients not systematic’. If the result is significant, the conclusion that can be drawn is that

the effect is fixed and therefore a fixed effect model is more suitable.

When dealing with panel data it is also important to check for autocorrelation which refers to the
same degree of correlation with a variable in two or more consecutive time-intervals. By the
panel data structure this could be a problem and lead to assumptions by the results that isn’t true.
To test this, a Wooldridge test has been conducted testing the null hypothesis of ‘no first-order
autocorrelation’. A significant result would indicate that there is autocorrelation in the

regression.

5.7 T-tests - Testing pandemic effects

The second part of the research article focuses on whether the pandemic has changed trust in
healthcare. Here, t=2020 has been chosen as the start year for the pandemic because it was the
year when the pandemic really took off and restrictions were introduced.?® T=2022 was chosen
as the "end year" on the basis that the data is annual, the worst periods of the pandemic end in g1

2022 and the fatigue of the pandemic was great at the turn of the year 2021/2022.%

23Folkhalsomyndigheten, (2023) “Nér Hinde Vad under Pandemin?”, www.folkhalsomyndigheten.se/smittskydd-

beredskap/utbrott/aktuella-utbrott/covid-19/nar-hande-vad-under-pandemin/.

24Folkhalsomyndigheten. (u.&) “Covid-19 — Sjukdomsstatistik.”

www.folkhalsomyndigheten.se/folkhalsorapportering-statistik/statistik-a-o/sjukdomsstatistik/covid-19/.
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T-tests (2) were made to see for sure whether trust has changed, both between the period before
and after the pandemic, but also the period before and during the pandemic and the period after
and during the pandemic. T-test is used to test if there is a significant difference between the
values through the null hypothesis that the means of both variables are the same.

Hy:p; = py (2)

6. Results

From the regression results in table 3, there are a few insights to draw. Most significant is that
perceived access to healthcare significantly raises trust to the healthcare-system and with a large
amount. Other significant variables are net_hela, vtf_som and besok_Ikr. Distinctive to these is
even though they are significant, their impact is so small that zeros are presented in table 3. It is
also important to mention that the number of observations has dropped due to some missing
values in the year 2023 on the mentioned variables. To answer the question of what impacts
trust, we can safely say that access is the most important variable. The value on R? indicate that
70.4% is explainable by har_tillgang. However, the insignificant result in the dependent variable
when several independent variables are added (2) might indicate that the regression is missing a

time-varying effect.

Fixed effect robust regression

M 2

fortro_hela fortro_hela
har_tillging 1.411%%* 1.17%4%
(.048) (12
net_hela (s
©
vtf_som (Vi
©)
besok_lkr Qfekex
©
_cons - 561k -.198
(.042) (173)
Observations 126 105
R-squared 704 .781

Robust standard errors are in parentheses
F* P01, ¥ p<.05, ¥ p<.1

Table 3: Fixed effect regression model with dependent variable, trust
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From the t-tests in table 4, there are some important conclusions to be drawn. When the
difference between the mean values before and after the pandemic is tested, the result is
insignificant. Which means that we cannot reject the null hypothesis that the difference is equal
to zero. But when the tests between the periods before and after are tested against the period
during the pandemic, both results are significant. Both show a negative significant difference,
which in this case means that confidence during the pandemic years increases from previously

measured numbers and then drops back to the original level when the pandemic is over.

Paired t test : Trust before — after, before — during, after — during covid

obs Meanl Mean2 dif St Err tvalue  p value
fortro_bef - fortr_aft 42 61.996 63.045 -1.049 .654 -1.6 117
fortro_bef — fortr_und 42 61.996 70.235 -8.239 46 -17.9 0
fortro_aft — fortr_und 42 63.045 70.235 -7.19 559 -12.85 0

Table 4: Paired t-test: Trust before - after, before - during, after - during covid

This is clearly visualized in figure 1 where a certain increase in trust occurs during the 2020 and
2021 measurement. By 2022, the trust figure has since dropped to its original level, just as the
result in table 4 showed. During the pandemic years, support for healthcare is on average around
70%. While the average is almost the same in 2018 and 2023 (the first and last reported years in
the data).
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Trust in Healthcare 2018-2023
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Figure 1: Mean of trust for all regions per year

This pattern seems to be almost the same for every region, as shown in figure 2. There are
differences between the regions in the level of trust among the population, but on the whole the

regions follow the same pattern over time.
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Figure 2: Trust in healthcare for every region and year

19



The actual effect is essentially tested in a regression in table 5 that shows significant results
regarding the pandemic effect on trust in the healthcare-system. With the baseline being before
covid, the dummy after_covid shows insignificant results indicating that the t-tests were correct.

Regression on trust and covid factors

(1) (2)
fortro_hela fortro_hela
during_covid 077*** 0B2***
(.005) (.005)
after_covid .01
(.009)
_cons H25%x* 62X ¥
(.015) (.013)
Observations 126 126
Pseudo R? z z

Robust standard errors are in parentheses
*Ek p< 01, ** p<.05, *p<.1

Table 5: Regression on trust and the effect of covid

Interestingly as shown in figure 3 there seems to be a lower rate of trust in rural regions than
mixed and metropolitan regions as they are generally on a lower level even though trust is
following the same pattern annually as the other regions. However, this report is analyzing the
change over time and not the range in which trust is present, so not statistically conclusions of
the lower rate in rural regions should be drawn. However, the conclusion from the t-test in table

4 is valid even if geographic and demographic differences are considered.
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Figure 3: Mean trust in healthcare and year per region-size

In summary, the results indicate that access to care is an important aspect when trust in care is
measured. The non-significant result on the dependent variable within the framework of the fixed
effect model suggests that a time-varying effect is missed in the regression. Judging from the
following t-test and regression on the covid variable, it is a reasonable assumption that it is
covid's impact on trust that has been missed in the fixed effect model. Even with geography and
demography in the form of regional division, the results show that trust in healthcare rose during

the pandemic years and then went back to the same level that prevailed before the pandemic.

7. Analysis & Discussion

7.1 Impact on trust

Firstly, we wanted to understand what affected people's trust in healthcare with the research
question: “What affects people's trust in healthcare? Our results show that access to healthcare
is significant and plays a crucial role in establishing trust. However, access to healthcare is not
the only factor explaining trust but the one with most significance. Previous research emphasizes
on the crucial role of building trust and that it takes time to create trust both in institutions and

societies (Gilson, 2003). The welfare system that Sweden has means that a large part of the
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population has access to healthcare and have had for a long time, therefore an opportunity to
create trust has been established. So, the question then becomes, what creates access? Since the
start of the buildup of the modern healthcare system, many people have had access to healthcare
that they couldn’t afford. Today we take it for granted. Every citizen in Sweden has access to
healthcare, it is more a matter of perception in how access feels. In their report, Ronnerstrand
and Johansson (2008)?° continuously exhibits high trust numbers to healthcare. As it has been
reported in this study, the trust is mainly affected by accessible healthcare. I.e. a well built-up
welfare system on state, regional and municipality level. In some sense one could argue that
knowing there is easily accessible healthcare is more important than what it costs or how
efficient it is. From this study it was reported that the number of care opportunities within
somatic care has some effect on trust although a very small effect. Thus, it is not as important for
the individual how many treated patients the hospitals take care of as to their own accessibility.
This might be an effect from the care queue that is a normality of today's healthcare. So, the
argument implies that numbers in care opportunities are not very relevant to an individual since
they know that the major concern for them is if they can have some. One could see it as a sort of
consumer behavior where individual access to care is more important than that healthcare
providers on an aggregated level treat as many as possible. After all, if it's free, everybody wants
some. That is however not the case. We pay for it together and have done that for a long time.
Taxes to healthcare and other welfare systems is an institutionalized part of every monthly
paycheck. Most people don’t think about it, but some do and wonder what the money is being
spent on. The variable net_hela represented the average cost a region spent on healthcare per
inhabitant and year. And even though the result is significant, it is so small of a change it is
barely noticeable. People simply don’t care too much about how much money the healthcare
costs. This might be a matter of asymmetric information where the average inhabitant doesn't
know how much money that is necessary. If one would push the idea to its extreme, we could
probably assume other results. If for example every taxpayer would have to put at least 50% of
their salary on healthcare, the cost variable of it all would probably be more important than the

access variable. This could be explained by the elasticity in payments to healthcare, but to

25 Ronnerstrand, Bjorn, and Susanne Johansson. “Fértroendet Fér Myndigheter Riks-SOM-Undersékningen 1986-
2007.”
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answer that, further research would have to be done on that subject. In this study we do not

provide any evidence related to elasticities, only drawing intuitive conclusions.

The fourth variable that affected trust was besok_Ikr, but also that one with marginal. The idea
was that the more people who visit a doctor, the more they feel cared for and welcomed, which
results in increased trust. The argument corresponds well with the relationship between trust in
healthcare professionals and healthcare outcomes described by Birkh&uer et al (2017). This
would then also affect their relatives who notice that a care recipient experiences a great deal of
trust from the care provider. As it turns out, this wasn’t such an important factor as thought.
Once again it could be because of asymmetric information and the average citizen doesn't have
that much insight in how efficient the healthcare is in doctor visits. It could also be that people in
general don’t care too much if they get a piece of the pie themself. Because the results in fact are
significant, there is something to it, but for some reason not as important as having access

themself.

Except for the variables discussed, there is something that affects trust that hasn’t been included
in the regression. We believe that to be a time-varying effect that we missed. Given the structure
and the long-standing publicly funded and relatively well-functioning healthcare, it is plausible
that the time-varying effect is the effect we see in the second part of the study. This effect could
be explained as an institutionalized part that most likely have been affected through people's
empathy to the healthcare personnel by how the media has reported the situation along with a
more symmetric information and transparency between authorities related to the healthcare and
the public.

7.2 Effects of the pandemic

Secondly we aimed to investigate how the COVID-19 pandemic affected the trust in healthcare,
with the research question: “How did covid-19 affect the trust in healthcare as a whole as well as
in specific regions?”’. We conducted t-tests between periods before-during, during-after and
before-after to see whether the trust had changed. As can be seen in figure 1 the trust did in fact

on average increase during the pandemic. The trust of the population in the healthcare system did
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increase as one might think otherwise as a lot of people got infected and died during the period.
An increase in trust might seem contradictory but societies tend to come together during crisis
times, whether it is war, pandemic or other crisis.?® The strength of trust in healthcare during the
COVID-19 pandemic as shown by figure 1 shows a resilience in the Swedish healthcare system’s
response. Despite all the challenges posed by the pandemic, including the initial uncertainty and
the overwhelming burden on healthcare resources (Fernemark et al, 2022), the trust levels
increased during the pandemic and then returned to pre-pandemic levels afterward. This should
suggest a steady trust base that can withstand the pressures of a pandemic. This also resonates
well with the findings in Uslaner (2002) who discusses the enduring nature of trust even in

shifting circumstances.

But the increase in trust during the pandemic could be for several different reasons. A transparent
and consistent communication from the healthcare authorities could have played a critical part.
When the pandemic started the Swedish healthcare authorities maintained a steady information
flow which likely helped mitigate the fear and build up trust in the society. The stable trust
observed throughout the regions could be reflections from successful communication strategies
implemented by healthcare authorities and the media, showing the important role in spreading
accurate information about healthcare services. According to Birken&uer (2017) and Gille et al
(2015) direct contact with healthcare providers generates better healthcare. Therefore, it is
reasonable to assume that the direct experience with the healthcare system during the pandemic
whether it was through testing, treatment or vaccination provided valuable evidence of the

system’s efficiency and responsiveness and further increasing trust.

When we checked pre-and after pandemic we didn't find any significant difference between the
periods. Instead, we could see a significant difference in trust pre-during and during-after the

pandemic signaling that there is in fact an effect of the pandemic. On average, as could be seen
in figure 3, there were similarities for all the regions at a greater or smaller rate, indicating that

on average the people in different regions tend to have the same confidence and trust in

26Tekin, Selin, et al. (2021) “How Do People Support Each Other in Emergencies? A Qualitative Exploration of
Altruistic and Prosocial Behaviours during the COVID-19 Pandemic.” Analyses of Social Issues and Public Policy,
vol. 21, no. 1, https://doi.org/10.1111/asap.12277.
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healthcare. Why this might be the case could be explained by E.Darden et al (2024) study where
they provide insight into trust during the COVID-19 crisis and argue that when trust is fragile,
people tend to fall back on the provider-patient relation. This argument should find reason
because the only alternative during the pandemic was to visit a doctor and therefore the trust

should increase as you had the opportunity to see one.

Sweden has had a similar trust for healthcare throughout the years, with some minor changes.?’
Overall the trend has been steady and why this is the case, is hard to conclude. But one could
argue that because a large portion of the population never use the hospital, they won't put the
same trust in it as they don't create any patient-provider relationship. If this is the case there is
also reason to argue as to why we will never get to a 100% trust in the healthcare institutions.
There are also more things that might affect an individual's perception of healthcare as the media

portrays it one way and so on, but that is outside the scope of this thesis.

27 Rénnerstrand, Bjérn, and Susanne Johansson. (2008) “Fértroendet Fér Myndigheter Riks-SOM-
Undersokningen 1986-2007.” Goteborg: SOM-Institutet.
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8. Conclusion

This thesis has investigated how the COVID-19 pandemic affected the trust levels within the
Swedish healthcare system. To do this, data was collected and structured as panel data and by
using robust linear regression models and healthcare trust theories this study could investigate
the relationship and assess various factors, such as access to healthcare, healthcare costs and

frequency of medical consultations.

The result of our analysis indicates that there is no statistically significant change in the trust
levels after the pandemic when compared to prior levels. Even though the perceived access to
healthcare services significantly boosted trust and underscored the essential role of healthcare
accessibility in creating and shaping public confidence. The result also shows that during the
pandemic the trust levels experienced an increase, this was likely due to the intensive
interactions (widespread testing, treatment and vaccination) between healthcare providers and
the public. These effects did not persist beyond the pandemic period, suggesting that the trust
gained during was more situational tied to the pandemic and the immediate response from the
government and healthcare institutions. Notably is that there are values missing for costs, visits
to a doctor and care opportunities for the year 2023 which might but not likely affect the results
and findings, since these variables proved to be significant in their effect on trust. However,
since the variables used in the study were constrained by the availability of data and a rather

small collection of data there is a potential limit to the insights found in our study.

Even though we were able to find some difference in trust levels there weren't any significant
changes before and after. This proves the complexity within the trust in healthcare systems both
prior, during and after a crisis. These insights might prove valuable when trying to understand
the impact of a pandemic on healthcare services and how the provider-patient relationship is
vulnerable when access and trust are absent. We further conclude that even though we found
some difference in the trust there are limitations as to what can be said. The time frame of the
data set, five years, might be too short to further expand on the trends of trust in healthcare and
can thus oversimply the actual complex relationship between trust and healthcare. Another

important limitation worth highlighting is the categorization of regions, where we do not explore
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specific characteristics for each region division. Therefore, this study does not consider why for

example rural areas generally have a lower trust in healthcare than other divisons.

9. Further research

This research paper has analyzed what affects trust in care and how covid has affected trust in
two distinct stages. Hence, there is room for further research in doing a similar analysis in one
stage instead of two. Judging by the non-significant result in the dependent variable when several
independent variables have been added. Together with the results from the t-tests in table 4 and
the regression in table 5, which indicate that the covid-19 pandemic affected trust in care. So
there is room for further research into whether it was covid that the fixed effect model missed
and therefore gave a non-significant result on trust in care. This could possibly be done through a
Generalized Methods of Moment (GMM) analysis of the data that can take such a time-varying

variable into account.

Further research should also explore additional variables that could influence trust in healthcare,
such as the role digital healthcare technologies i.e. kry and 1177, play and how they affect the
patients trust and satisfaction. By expanding the dataset and including more data and during a
longer period, further studies could provide deeper insight into how trust has and does evolve

under healthcare stress such as a pandemic.
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Appendix 1

This is a complete list of the variables used to receive the results in this paper. A total of 30

variables have been selected from a raw selection of over 40. Some were excluded from use due

to infrequently submitted data, while others were not relevant to the study.

VARIABLE NAME

TITLE

ID

BEFOLKNING
INRIKES_FODDA
UTRIKES_FODDA
ANDEL_UTRIKES

REGION_ID
DUM_LANDSBYGDREGION

DUM_BLANDREGION

DUM_STORSTADSREGION

DUM_LAG_UTRIKES

DUM_HOG_UTRIKES

BEFORE_COVID

DURING_COVID

Number for a specific region

Total population per year and region

Number of domestic births per year and region
Number of foreign-born per year and region

Quota of foreign-born in the population per year and
region

Number that divides regions by size

Takes the value 1 if the growth agency classifies the
region as a rural region

Takes the value 1 if the growth agency classifies the
region as a mixed region

Takes the value 1 if the growth agency classifies the
region as a metropolitan region

Takes the value 1 if the proportion of foreign-born is
15% or below

Takes the value 1 if the proportion of foreign-born is
over 15%

Takes the value 1 for the years that come before the
covid pandemic

Takes the value 1 for the years that the covid

pandemic ravaged
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AFTER_COVID

VTF_SOM

NET_HELA

BESOK_EJ LKR

BESOK_LKR

VANTETID_OK_VARDCENTR

AL

FORTRO_HELA

VANTETID_OK_SJUKHUS

FORTRO_VARDCENTRAL

HAR_TILLGANG

UNDER_90_KIRURG

FORTRO_BEF
FORTRO_UND
FORTRO_AFT
MEAN_TOTAL_REGION_ID
MEAN_FORTRO_HELA

Takes the value 1 for the years after the covid
pandemic

Number of care occasions within somatic care per
100,000 inhabitants. Age-standardized values.

Net cost of health care per inhabitant and year,
excluding dental care. (Swedish kronor)

Number of visits to staff categories other than doctors
in health care per 1,000 inhabitants

Number of visits to doctors in health care per 1,000
inhabitants

Proportion of the population who think that waiting
times for visits to care or health centers are reasonable
in their region.

Proportion of the population that has great or very
great trust in health care in their region.

Proportion of the population who think waiting times
for hospital visits and treatment are reasonable in their
region.

Proportion of the population that has great or very
great trust in the care or health center in their region.
Proportion of the population who believe they have
access to the healthcare they need.

Percentage of first visits completed within 90 days in
general surgical care.

Trust in healthcare before covidpandemic

Trust in healthcare during covidpandemic

Trust in healthcare after covidpandemic

Mean of trust in healthcare divided into regions

Mean of trust in healthcare
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Appendix 2

To get to the chosen FE regression, some tests have been conducted. Every step is briefly

explained and provided with data output from Stata.

Step 1 is to choose variables and check for multicollinearity. The variables were initially chosen

from the matrix of correlation. But to properly test for multicollinearity, a Variance Inflation
Factor (VIF) has been conducted. Basically, a lower value than 5 indicates that there is not a

problem with multicollinearity. As seen in figure 4, there is no multicorrelation between the

independent variables.

Variable VIF 1/VIF

.78
.74
.61
.56
.46
37
09

.562564
.574016
.621543
.641289
.683930
.730458
.913812

dum_hog_ut~s
besdk_1lkr
dum_landsb~n
vtf_som
dum_storst~n
net_hela
har_tillgang

R R R
o o oo 0 0

Mean VIF 1.52

Figure 4: Variance Inflation Factor (VIF) test

Step 2 is the modified wald-test for groupwise heteroskedasticity. It tests the variance across all

‘I’ i.e. the regions. The significant p-value validates the assumption of heteroskedasticity. This

also rules out using a Pooled OLS, as it is not suitable when the assumption of homogeneity is

not applicable.

Modified Wald test for groupwise heteroskedasticity
in fixed effect regression model

HO: sigma(i)”~2 = sigma”~2 for all i

chi2 (21) = 320.20
Prob>chi2 = 0.0000

Figure 5: Modified Wald-test for groupwise heteroskedasticity
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Step 3 is to choose between a fixed or random effect model. This is done by a Hausman-test that

as seen in figure 6, tests the difference in the coefficients of the two models. A significant p-

value will therefore indicate to go with the fixed effect model.

Coefficients
(b) (B) (b-B) sqrt(diag(V_b-V_B))
fixed Random Difference Std. err.
har_tillgéng 1.470236 1.470236 ] [
net_hela -4.39%e-06 -4.39e-06 ] ]
vtf_som .0000153 .0000153 L} 0
besdok_lkr -.0000527 -.0000527 L} 0

b = Consistent under H@ and Ha; obtained from xtreg.
B = Inconsistent under Ha, efficient under H®; obtained from xtreg.

Test of H@: Difference in coefficients not systematic
chiz (@) (b=B) ' [(V_b=V_B)~(=1)1(b=B)
0.e0

Prob > chi2 .
(V_b-V_B is not positive definite)

Figure 6: Hausman-test

Step 4, here previous tests have led to a fixed effect model. A Wooldridge test is conducted to
check for autocorrelation. An insignificant p-value would mean that there aren’t problems with
autocorrelation. As seen in figure 7 the p-value is slightly above the p<.05, indicating

insignificance. However, to be careful in this case, not to harsh conclusions should be drawn.

Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation
F( 1, 20) = 3.574
Prob > F = 0.0733

Figure 7: Wooldridge-test
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