. eprints@whiterose.ac.uk
Whlte Rose https://eprints.whiterose.ac.uk

N
(@) Rresearch onii
N’ esearc niine Universities of Leeds, Sheffield and York

Deposited via The University of York.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/id/eprint/239750/

Version: Published Version

Article:
Oxholm, Anne Sophie, Pedersen, Line, Gyrd-Hansen, Dorte et al. (2026) What motivates
(un)satisfied physicians? Social Science & Medicine. 119263. ISSN: 1873-5347

https://doi.org/10.1016/j.socscimed.2026.119263

Reuse

This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the
authors for the original work. More information and the full terms of the licence here:
https://creativecommons.org/licenses/

Takedown

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

ﬁ 32, | University of P UNIVERSITY

UNIVERSITY OF LEEDS %~ Sheffield NS W



mailto:eprints@whiterose.ac.uk
https://doi.org/10.1016/j.socscimed.2026.119263
https://eprints.whiterose.ac.uk/id/eprint/239750/
https://eprints.whiterose.ac.uk/

Social Science & Medicine 400 (2026) 119263

Contents lists available at ScienceDirect

SOCIAL
SCIENCE
MEDICINE

Social Science & Medicine

o %

ELSEVIER

journal homepage: www.elsevier.com/locate/socscimed

What motivates (un)satisfied physicians?

a,b

Anne Sophie Oxholm , Dorte Gyrd-Hansen “®,

Luigi Siciliani **

, Line Bjgrnskov Pedersen

2 Danish Centre for Health Economics, Department of Public Health, University of Southern Denmark, Campusvej 55, Odense M, DK 5230, Denmark
Y Research Unit of General Practice, Department of Public Health, University of Southern Denmark, Campusvej 55, Odense M, DK 5230, Denmark
¢ Department of Economics and Related Studies, University of York, Alcuin College Block D, Alcuin Way, Heslington, York, YO10 5DD, United Kingdom

ARTICLE INFO ABSTRACT

Keywords: Policymakers across countries are struggling to retain and attract physicians. The design of policies to retain and
Physicians attract physicians requires knowledge about their motivations to ensure that physicians are satisfied with their
Satisfaction work. Based on the agency literature, we set up a theoretical framework outlining physicians' satisfaction (a
r;;‘gtlgiory proxy of utility) as a function of different sources of motivation (profits, patient benefits, societal benefits, and
Retainment reputation). We then provide novel empirical evidence of how these motivations link to physicians' work
Recruitment satisfaction. This evidence is based on unique survey data on Danish general practitioners (GPs) which measures

different dimensions of motivations and work satisfaction in 2019, combined with detailed register data on their
working conditions. Using ordinary least square regressions, we estimate the association between GPs' work
satisfaction and different sources of motivations, while controlling for a rich set of demand and supply factors.
We find that one standard deviation (SD) increase in altruism towards society and in reputational motivation is
associated with an increase of 8.4% and 8.7% of one SD in GP satisfaction, respectively. In contrast, one SD
increase in profit orientation is associated with a 8.0% reduction of one SD in GP satisfaction. These results are
robust to accounting for demand and supply factors. Overall, we predict theoretically and demonstrate empir-
ically that different sources of motivation relate differently to physicians’ work satisfaction. This knowledge may
be useful for policymakers to design policies that can attract and retain more individuals to the profession.

General practice

1. Introduction which they contribute to their satisfaction remains unknown.

This study sets up a theoretical framework of physician behaviour to

Many policymakers find it increasingly difficult to attract and retain
physicians in different parts of healthcare systems (OECD, 2023). This
can affect their ability to ensure adequate access to health care and
impact quality of care (Moscelli et al., 2024). Work satisfaction is critical
to retain physicians because those who are the least satisfied are more
likely to leave the workforce (Andersen et al., 2018). Policymakers are
therefore looking for policy options that may motivate physicians.
Physicians may have different sources of motivation, which may
contribute differently to their work satisfaction. The theoretical litera-
ture typically assumes that physicians' satisfaction (or their utility) de-
pends on their motivations for generating profits, patient's health or
wellbeing (Ellis and McGuire, 1986; Farley, 1986), societal welfare
(Allen et al., 2022; Oxholm et al., 2024), and reputation (Olivella and
Siciliani, 2017; Huesmann et al., 2026). Empirical evidence shows that
physicians' motivations vary (Yordanov et al., 2023), but the extent to

* Corresponding author. Campusvej 55, 5230, Odense M, Denmark.

guide our empirical analysis that aims at estimating how different
sources of motivation relate to physicians' work satisfaction. Such evi-
dence builds on and informs the literature on different sources of
physician motivation towards profits, reputation, patient and societal
benefits. It can help policymakers to design policies that can attract and
retain physicians to the profession. Despite both the high theoretical and
policy relevance, empirical evidence on how physicians’ work satisfac-
tion relates to their motivations appears to be lacking.

To guide our empirical analysis and the interpretation of its findings,
we first set up a simple theoretical framework of physicians' care. This
framework builds on the agency literature by assuming that physicians
provide care that maximise their satisfaction (or utility in microeco-
nomic terms), which is a function of different sources of motivation
(profits, patient benefits, societal benefits, and reputation), exogenous
working conditions (demand and supply factors), and their non-
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monetary costs of care (such as leisure time). We also include a term
capturing a personality trait of being satisfied to further explain indi-
vidual variation in utility. We then derive physicians' equilibrium care
and from this compute their indirect utility as a function of different
sources of motivation, demand and supply factors. The model assumes
that physicians' utility increases with their motivations. However, we
show that this relationship may be impacted if physicians work under
challenging conditions, fall short of their target profits (McGuire and
Pauly, 1991), or if negative externalities for society are generated from
their care (Allen et al., 2022; Blomqvist, 1991). As a result, we may
observe no or even a negative relationship between different sources of
motivation and physicians’ satisfaction.

In the empirical analysis, we exploit unique survey data on Danish
general practitioners' (GPs') motivations and work satisfaction in 2019.
Our measures of motivations are based on validated items related to the
theoretical literature on physician agency, which includes their degree
of profit orientation, altruism towards the patient (Ellis and McGuire,
1986), altruism towards society (Allen et al., 2022; Francois, 2000;
Delfgaauw and Dur, 2008), and reputational concerns (Olivella and
Siciliani, 2017; Huesmann et al., 2026). We link this survey data with
rich register data on demand and supply factors, which may impact GPs'
ability to generate profits, patient benefits, societal benefits, and repu-
tation gains. These factors can thus impact the relationship between
physicians’ motivations and work satisfaction.

Using ordinary least square (OLS) regressions, we estimate two sets
of regressions uncovering the extent to which different sources of
motivation are associated with GPs' work satisfaction. In the first, we
regress GPs' work satisfaction against our different sources of motiva-
tion. These associations could be impacted by demand and supply fac-
tors. Therefore, in the second set of regressions, we include a rich set of
such variables. From these regressions we thereby explore how different
sources of motivations' relation to GPs’ satisfaction are explained by
their working conditions.

Our findings suggest that different sources of motivation are asso-
ciated with GPs' work satisfaction. We find that a higher level of GP
altruism or reputational concerns is positively associated with work
satisfaction. A one standard deviation (SD) increase in altruism towards
society or reputational concerns is associated with an increase of 8.4% or
8.7% of one SD in GP work satisfaction, respectively. The estimate is also
positive for patient altruism, but statistically insignificant. In contrast,
profit orientation is negatively associated with work satisfaction. A one
SD increase in profit-orientation is associated with a decrease in GPs'
work satisfaction of 8.0% of one SD. Our results are robust to controlling
for our rich set of demand and supply factors, such as list sizes, enlisted
patients’ health and socioeconomic statuses, organisational factors, and
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terms of handling omitted variable bias.

This paper contributes to the literature in several ways. First, we
develop a theoretical framework which guides our empirical analysis.
The framework brings together different findings of the theoretical
literature that recognises agents to be motivated by multiple factors (e.
g., Bénabou and Tirole (2003); Delfgaauw and Dur (2008); Besley and
Ghatak (2005)) - specifically physicians (e.g., Olivella and Siciliani
(2017); Ellis and McGuire (1986); Allen et al. (2022)). In line with
previous studies, our model accounts for profit targets (McGuire and
Pauly, 1991) and externalities from care (Allen et al., 2022; Blomqvist,
1991) as critical factors in the relationship between physicians’ moti-
vations and utility. To further highlight heterogeneity in care across
different physicians, we show how both supply and demand factors
affect care and physician satisfaction either directly or indirectly
(through the effect on care).

Second, we are to the best of our knowledge the first to estimate
physicians' work satisfaction association with different motivations
using large representative survey and register data. The current empir-
ical literature has mostly indirectly inferred physicians' motivations
based on their responses to incentives (see related literature in appendix
A). Exceptions are a few recent studies that have directly measured
physicians' motivations using survey data and found them to associate
with care provision (e.g. Brosig-Koch et al. (2024); Jensen and Ves-
tergaard (2017); Oxholm et al. (2024, 2025)). These studies have,
however, not considered how different motivations relate to physicians'
work satisfaction, which studies find to be important for retention in the
profession (Andersen et al., 2018). We thus provide novel empirical
evidence of an association between physicians’ utility and key motiva-
tional measures.

Third, the few existing empirical studies measuring physicians' mo-
tivations directly have not included reputational concerns, which may
represent a critical component in their utility function (Olivella and
Siciliani, 2017; Huesmann et al., 2026). Our study addresses this gap by
directly measuring physicians’ reputational concerns towards both their
patients and peers and estimating how these concerns relate to their
work satisfaction.

2. Theoretical framework

To guide our empirical analysis, we develop a theoretical framework
which summarises different sources of physicians’ motivation based on
the existing theoretical literature on physician behaviour (Ellis and
McGuire, 1986). We assume that physician i chooses the level of care g;,
which maximises their utility function, V(q;):

V(g) =a; U (qi,x7) +7, b°(qi, x7) + 6; (n(qs, 3P, 55) — 1) + B, (a0, X7, %5 ) — @ (i, X7, ) + &, 1)

access to healthcare providers.

We are careful not to interpret the estimated coefficients as causal
effects of GPs’ motivation on their work satisfaction. One reason is that
we cannot rule out possible omitted variable bias due to other sources of
motivation or unobserved demand and supply factors. We reduce the
risk of omitted variable bias by including a comprehensive set of moti-
vation variables as well as many controls for demand and supply vari-
ables that could affect working conditions. We are reassured that our
estimates are stable after inclusion of these controls. We also follow the
Oster (2019) approach, which adjusts for the influence of potential
unobservable variables, and find that our estimates are stable to these
adjustments. Therefore, although we cannot claim that our estimates are
causal, we argue that we have included a comprehensive set of controls
both in terms of the main sources of motivation and external factors in

where q; is the physician's degree of altruism related to patient benefits
bP(g;,xP), which is a function of the amount of patient care provided g;
and exogenous demand factors xP that relate to the needs of the popu-
lation served (such as the size of the population served and its compo-
sition, e.g. elderly population, chronic conditions and deprivation and
copayments). We interpret g; as the allocation of care provided to pa-
tients over a certain time period (e.g. a year or period over which certain
contractual arrangements hold) to address the needs of the pool of the
population served.

y; is physicians' degree of altruism related to additional societal
benefits from care b*(g;,x) that arise from externalities from provided
care (e.g. physicians' vaccinations of patients may reduce the risk of
spread of disease in the wider society due to herd immunity). In cases
with negative externalities from care, it is particularly relevant to
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separate patient and societal benefits. For example, physicians' patients
may request broad-spectrum antibiotics to speed up their recovery, but
it may increase the risk of antibiotic resistance in the wider society
(Allen et al., 2022). Societal benefits may also be affected by exogenous
demand factors due to different levels of need xP (e.g. patients' demand
for antibiotics). Physicians' altruism towards society relates closely to
the term ‘public service motivation’ (Francois, 2000; Delfgaauw and
Dur, 2008), which expresses a desire to serve public interests (for further
details see section 4.1). Given that both b”(.) and b°(.) reflect benefits
related to the demand of care, they are a function of supply factors, xf,
such as operating prices and capital endowment but only indirectly (e.g.,
if these working conditions affect the ability of the GP to provide care g;,
which is ultimately what matters to patients).

6; is physician's degree of profit orientation, z(q;, x7,x7) is physician
profits, and 7; is their target profit. The concept of target profits follows
McGuire and Pauly (1991), who model how physicians may strive for a
specific profit level. The term (#(.) —7;) captures how much their actual
profits 7 exceed or fall short of their target 7;. We assume that the
physician has a positive utility if the profit is above the target profit, and
a negative utility if the profit is below the target profit. We also assume
that the profit is a function of demand factors x? and supply factor x;
capturing working conditions. We can write more explicitly the profit
function as 7(g;, X, %) = R(g;,xP) — C(g;,x{), where R(.) are the rev-
enues and C(.) are the monetary costs. For example, under a fee for
service system, additional visits increase revenues and costs. Higher
levels of need among the served population will increase demand and
increase revenues. Worse working conditions effectively increase the
cost (and the marginal cost) of providing care.

p; captures the extent to which physicians care about their reputa-
tion. r(g;,xP,x{) are the reputational benefits from being perceived as a
good physician (Olivella and Siciliani, 2017). Higher levels of care g;
signal that the physician is good and contribute to the physician being
reputable amongst patients, the community, and peers. The reputation
enjoyed by physicians can also be affected by exogenous demand and
supply factors, x? and x§. For example, a larger population served by the
physician leads to higher demand that allows the physician to enjoy a
good reputation in a wider community. On the supply side, more mod-
ern facilities can also contribute positively to physician's reputation.

We also assume that physicians have non-monetary costs (disutility)
from providing care ¢ (q;,xP,x¥), such as the loss of leisure time, which
also depend on provided care and working conditions. When deciding
how many services to provide, the physician has to decide how much
time to spend on work and how much time to allocate to leisure, which
effectively translates into a higher disutility from providing additional
services.

§; is individual physician heterogeneity in the personality trait of
being generally satisfied.

We assume that patient benefits and reputational benefits are posi-
tively related to care (db?/dg; > 0, and dr/dg; > 0). Societal benefits
capture externalities from the provided care, which may be positively,
negatively or unrelated to care (0b°/ aqi§0). For example, an individual
patient may benefit from receiving a treatment with broad-spectrum
antibiotics (db”/dg; > 0), but this may not be in the interest of society
if it increases the risk of antibiotic resistance in the population (db*/ d
gi < 0). Another example could be a patient receiving a vaccination,
which not only benefits the patient (db? /dg; > 0) but also society at large
as it prevents the spread of diseases (0b°/dq; > 0).

We assume that the effect of care on profits is also indeterminate as it
depends on whether the marginal revenue is higher than the marginal

cost (g—; = R _ =) For example, an additional visit generates an
i

T 0qi  0gi>
additional fee (under a fee-for-service reimbursement system), but this
could be higher or lower than the marginal cost depending on how many
services have already been provided. We assume that the physician's

disutility (non-monetary costs) is increasing in the care provided
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(9 /0gi > 0).

Maximising the utility function with respect to the amount of care g;,
the equilibrium amount of care satisfies the first order condition dV/d
gi = 0, or more explicitly:

ob*  ob* on op

or
aiTqi + yi@T}i + €i07qi + ﬂiTqi = (2

which gives the equilibrium amount of care q; (a;, 7;, 6;, §;, xP, x5 ). We
assume that the problem is well behaved, and the utility function is
concave in the amount of care provided, 3*V/dq? < 0. Substituting the

equilibrium care into the utility function (1), we obtain the indirect
utility function:

Vi = V(g (0,70 00 51, X0 G, 51)- 3

We can now conduct comparative statics to investigate how physi-
cians’ different sources of motivation relate to their utility. Using the
envelope theorem, we can ignore the effect of a change on one of the
parameters that affect care.! We therefore have:

oV, _

Ga = Yl@ixt) >0,

fg: b (71,720,

P (g 0.x0) - 750,

Y. (i) >0 v

These findings show that an increase in physician's degree of patient
altruism or reputational concerns increase utility. An increase in phy-
sician's degree of profit orientation may increase, decrease, or have no
impact on utility depending on whether profits exceed, fall short of, or
are equal to targeted profits. Thus, if the physician (does not) exceeds
their targeted profit, then a higher degree of profit orientation leads to
higher (dis)satisfaction. Similarly, an increase in the physician's degree
of altruism on societal benefit may increase, decrease, or have no impact
on their utility depending on whether the provided care yields positive,
negative, or no benefits towards society.

Our study focuses on the relationship between physicians' motiva-
tions and work satisfaction. Physicians' working conditions may play a
role in understanding this relationship. We therefore investigate how
different demand and supply factors that affect working conditions
(increase in x? and x§) may impact the relationship between physician's
motivations and utility. As mentioned above, demand variables include,
for example, the patient population served, the extent to which they
have chronic conditions or multimorbidity, and degree of deprivation.
Supply variables include, for example, the capital endowment and fa-
cilities, and availability of diagnostic technologies. The effect of demand
factors on utility is given, again using the envelope theorem, by:

OV, O (gix) b (gix?) dplgiixx) | or(giix )
L

i i

P T P T P axP axP
on(q;1, 7, x)
O

)

1 If we differentiate for example with respect to «;, we have v

da; =

ol P, - .
lj,‘; 3% +b (q;,xP). Given that %‘; = 0, the expression simplifies to %Z = b (q;,
xP).

i
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The effect of demand factors on utility is in principle indeterminate.
Using the population served by a GP as an example, higher demand will
increase the utility due to the altruistic component towards patients and
possibly towards society (first two terms) but increases the disutility due
to the additional workload (third term). Reputation could also be
enhanced if serving a large pool of patients acts as a signal of good
reputation (fourth term). The effect on profit is indeterminate. Higher
demand could increase revenues but also increase the marginal cost of
providing care (last term).

Similarly, the effect of supply factors on utility is given by:
0V, _,on(gi ) | or(giixd.xd) ol )

i i

a0 T oS

i

©

For example, better capital endowment can be costly and reduce
profits (first term) but act as a signal of quality and enhance reputation
(second term) and reduce the marginal disutility from providing care
through less manual labour (third term). These examples highlight the
importance of controlling for possible demand and supply factors when
understanding the determinants of physician utility.

Last, §; captures individual's propensity to be satisfied, for example,
due to differences in personality traits. Such propensity could be
correlated with exogenous demand and supply factors if, for example,
individuals who are more likely to be satisfied are more likely to have a
preference for working in urban versus rural areas, or in more versus less
deprived areas (though the sign of the correlation is a priori unclear).

3. Institutional setting

In Denmark most healthcare services are covered by a mandatory
national health insurance, which is primarily financed through general
taxation. Access to GPs, specialists, and hospitals working under a public
contract is therefore generally free at the point of service (Birk et al.,
2024). GPs play an important role in this system as they act as gate-
keepers for more specialised care, implying that they are typically pa-
tients first point of contact. The GPs are primarily self-employed
operating in either single-handed or partnership practices. They operate
under a contract with a public employer, the Danish Regions, who are
responsible for the organisation, financing, and structure of general
practice. The Danish Regions are, among other things, responsible for
deciding on the number of and location of general practices, which
depends on which of the five regions the practice is located in.

General practices operate with a patient list, which they can close for
uptake of new patients once they reach 1600 patients per GP. Patients
can freely choose a practice with an open list. Practices can therefore not
select their patients. However, more than half of general practices had
closed for uptake of new patients in 2017 (Olsen et al., 2023), indicating
a low degree of competition for patients. Under the national health in-
surance, around 40% of the practices’ remuneration is risk-adjusted
capitation payments, whereas the remaining 60% is fee-for-services.
The practices receive no fees for prescribing medications or for refer-
ring their patients to other providers. Travel distances and waiting lists
to other providers varies considerably across areas (Simonsen et al.,
2020).

4. Data

This study makes use of both register and survey data. The register
data comes from Statistics Denmark, The Danish Health Data Authority
as well as various publicly available sources (section 4.2 provides
further details). The survey data comes from a nationwide work life
survey sent to all GPs registered with a private practice in Denmark. This
survey was conducted from May to October 2019. In the invitation let-
ter, the GPs were informed about the general topic of the survey. The
survey included validated items covering both GPs’ work satisfaction
and key motivations described in the agency literature. Around 34.5% of
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the 3336 invited GPs completed the survey. Appendix B provides more
details about the survey. To facilitate linkage with register data, our
study population consists of the invited GPs, who were operating in a
practice that did not close in 2019, resulting in 3208 GPs.

4.1. Work satisfaction and motivations

The survey item capturing work satisfaction asked how satisfied GPs
were overall with their work on a scale from 0 to 10, including a ‘I do not
know’ option. A similar scale has been adopted by, for example, a recent
study on Danish employees' work satisfaction (Lydiksen et al., 2023) and
by the OECD (2020) to measure individuals' life satisfaction. We impute
‘T do not know’ responses (less than 0.4% of observations) using the
rounded average response across GPs.

The items capturing GPs' degree of profit orientation 6; (also known
as ‘extrinsic motivation’ (EM)), altruism towards the patient «; (also
known as ‘patient (user) orientation’ (PO)), and altruism towards soci-
ety y; (also known as ‘public service motivation’ (PSM)), were previously
validated in the literature. Appendix B provides details and lists the
items. An example of an item capturing profit orientation was the extent
to which the GP agreed with the statement that ‘If I had been offered better
pay, I would have done a better job’. A study finds a link between GPs'
profit orientation measured by these items and their generated amount
of fee-for-services and consultations per enlisted patient (Oxholm et al.,
2024).

An example of an item that we use to capture patient altruism was
the extent to which the GP agreed with the statement that ‘If the patient is
satisfied, the job is done’, which potentially reflects not only patients'
health benefits but all components in patients' utility function, such as
their consumption of other goods and services. Though this broad
definition of patient altruism departs from several health economics
studies that focus solely on health benefits (see for example, Attema
et al. (2023), Godager and Wiesen (2013), and Appendix A on related
literature), we find it particularly suitable in the case of general practice
where a holistic, patient-centred perspective is often taken. This broader
patient welfare perspective has also been modelled theoretically (Farley,
1986) and relates to a non-paternalistic (pure) form of altruism
(Simonsen et al., 2021). An incentivised laboratory experiment by Ge
et al. (2022) supports this perspective by finding evidence that physi-
cians care about non-health related factors such as their patients' con-
sumption opportunities.

An example of an item capturing society altruism was the extent to
which the GP agreed that ‘I consider public service my civic duty’. Our
items used to proxy society altruism originate from public service
motivation (Francois, 2000; Delfgaauw and Dur, 2008), which expresses
a desire to serve public interests. Thus, this measure takes a broader
(societal) perspective than the individual's wellbeing. Previous studies
find relatively weak correlation between our measures of society and
patient altruism among GPs (see for example, Yordanov et al. (2023) and
Oxholm et al. (2024)). Studies based on these items also find a link
between GPs' altruism towards the patients and society, respectively,
and their prescribing behaviour (Oxholm et al., 2024; Jensen and
Andersen, 2015) and provision of home visits (Jensen and Vestergaard,
2017). For example, more patient-altruistic GPs prescribe more antibi-
otics to patients, whereas more society-altruistic GPs prescribe a lower
share of broad-spectrum antibiotics, reducing the risk of antibiotic
resistance in the wider society (Oxholm et al., 2024; Jensen and
Andersen, 2015).

An example of an item capturing reputational concerns was the
extent to which the GP agreed that ‘It is important for me to do my job well
to achieve a high professional status’. These items covering reputational
concerns (REP) p;, were created by the author group to capture GPs'
reputational concerns among both patients and peers as well as their
concern for their overall professional status. A lab-in-field experiment
supports the notion that physicians value their reputation (status) as
they respond to feedback on their relative performance (Huesmann
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et al., 2026). A concern could be that the items for this motivational
component relate closely to other motivational components' items (such
as altruism). Our data reveals a relatively weak correlation between
these motivational components as described in section 6.1.

For each motivational item the GPs rated their agreement with the
item statement on a five-point Likert scale from completely disagree (1)
to completely agree (5). We impute responses ‘I do not know/want to
answer’ using the rounded average response across GPs (only 1.1% of
responses to EM items, 0.5% of responses to PO items, 0.4% of responses
to REP items, and 3.4% of responses to PSM items are in this category).
Confirmatory factor analyses reveal that most items for EM, REP, and
PSM exhibit a good internal consistency as Chronbach's alpha are 0.78,
0.76, and 0.79, respectively. Aligned with other studies (Oxholm et al.,
2024; Yordanov et al., 2023), we find that PO has a low Chronbach's
alpha of 0.48, which may be due to it being composed of only three
items. However, previous studies have shown that PO, when including
these three items, associates with GPs' care provision (Oxholm et al.,
2024), we therefore keep all items in our analysis.

We construct a single measure of each of type of motivation by
summarising the scores (from 1 to 5) within the motivational compo-
nents (see Appendix B). This simple sum-score approach follows the
literature (see e.g. Jensen and Andersen (2015); Andersen et al. (2011);
Oxholm et al. (2024)), but in a supplementary analysis we assess the
robustness of our findings to instead using the factor loadings generated
from the confirmatory factor analyses as weights to create the sum
scores (see Appendix C and Section 5.1). Following other studies on GPs’
motivation (Yordanov et al., 2023; Oxholm et al., 2024), we ease the
interpretation of the motivational measures by standardising them using
the min-max approach (Milligan and Cooper, 1988). Each measure
therefore ranges from zero to one, where zero represents the least
motivated GP and one the most motivated GP.

4.2. Working conditions

We link the GP survey data to high-quality register data on demand
and supply factors, which may impact both GPs' motivations and satis-
faction. The demand factors (x?) include the practices' list size per GP
and their enlisted patients' health and socioeconomic statuses. List size
per GP in a practice is generated using 2019-data from the Provider
Register and Sundhed.dk. We generate indicators of enlisted patients'
health statuses based on the Charlson's Comorbidity Index (Quan et al.,
2011). Following other studies on Danish general practices (Oxholm
et al., 2022; Yordanov et al., 2023), we generate one indicator that
captures the proportion of enlisted patients with a comorbidity index of
1, whereas the other indicator captures the proportion of enlisted pa-
tients with a comorbidity index of at least 2. The index is based on
recorded hospital diagnoses codes (ICD10-codes) in the National Patient
Register from 2015 to 2019. As patients' diagnoses are only accessible
from hospitals, we obtain a conservative estimate of patients' health
statuses in general practices.

We generate seven indicators of enlisted patients' socioeconomic
statuses, which are inspired by the Danish Deprivation Index (Vedsted
and Sgrensen, 2009). This index is designed to identify patients expected
to be in high need of care in general practice and can thereby proxy the
demand for care that GPs face in their practices. The index has been
employed in other empirical studies capturing workload in Danish
general practice (see for example, Olsen (2012) and Oxholm et al.
(2025)). Examples of indicators are ‘proportion of enlisted patients who are
18-59-year-olds on welfare payments’ and ‘proportion of enlisted patients
who are 0-16-year-olds in a family with low educational level’. For these
socioeconomic indicators we use data from Statistics Denmark's registers
on patients' disposable family income, welfare payments, employment
status, highest attained educational level, age, marital status, immigrant
background in 2019. Appendix D provides a full list of our measures of
demand factors.
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The supply factors (x7) include practices' region (capturing organ-
isational factors) and its degree of rurality (capturing access to other
healthcare providers). The Provider Register includes information on
which of the five regions the practice is located in. The Provider Register
also includes information used to identify their degree of rurality. The
degree of rurality is determined using Statistic Denmark's grouping
(DEGURBA), which is defined by the number of inhabitants of the
largest city and the population density in the municipality (Statistics
Denmark, 2022). The groups are ‘densely populated area’, ‘intermediate
populated area’, and ‘thinly populated area’. Appendix D provides a full
list of our measures of supply factors.

5. Methods

We wish to estimate how GPs’ work satisfaction relate to different
sources of motivation highlighted in the theoretical literature. As a first
step, we therefore run the following regression model:

Yi=wo + w1 EMi+a)2 POi+w3 PSMi+aJ4 REPi+ei, (7)

where y; is GP i's work satisfaction, EM; (extrinsic motivation) is a
measure of profit orientation, PO; (patient orientation) is a measure of
altruism towards the patient, PSM; (public service motivation) is a
measure of altruism towards society, REP; (reputational motivation) is a
measure of concern for reputation among peers and patients, and e; is an
idiosyncratic error term. We treat both our measure of work satisfaction
(ranging from 0 to 10) and motivational measures (ranging from 0 to 1)
as continuous in the regression. Our estimates of interest are @1, @2, @3,
and @4, which give the association between each source of motivation
and GPs' work satisfaction. For example, if @, > 0 it implies that a
higher degree of altruism towards patients associates with a higher de-
gree of work satisfaction. If @, = 0 it implies that GPs' degree of altruism
towards patients is unrelated to their work satisfaction.

As shown in our theoretical framework (in section 2), our estimates
of interests could be explained by different working conditions. Working
conditions can explain GPs' work satisfaction through their ability to
generate profits, patient benefits, societal benefits, and reputational
benefits. For example, if GPs treat patients who demand more care, this
could lead GPs to obtain higher profits in a fee-for-service based system
(as in Denmark). To address possible omitted variable bias, we augment
(7) by adding a rich set of demand and supply factors that could affect
the relationship between GPs’ work satisfaction and motivations:

Yi=po + pLEM; + p,UO; + psPSM; + p,REP, + X2 + X3 + ¢, (8)

where X¢ is a vector of demand factors capturing enlisted patients' need
for care, measured by the list size per GP in a practice and enlisted pa-
tients' average health and socioeconomic statuses. X; is a vector of
supply factors capturing both organisational factors and access to
healthcare providers. Appendix D provides a full list of the demand and
supply factors (see also section 4.2). The term ¢; is an idiosyncratic error
term.

Our estimates of interest are pi,p2,p3, and ps, which may be
interpreted as the association between each of the motivations and GPs'
satisfaction conditionally on our rich set of demand and supply factors.
For example, if py = 0 while @, > 0, it implies that our finding that
higher patient altruism (PO) is associated with a higher GP work satis-
faction (in equation (7)) is explained by their working conditions. For
the estimated coefficients to yield causal interpretations of the rela-
tionship between motivations and work satisfaction, the assumption of
conditional mean independence must hold for the motivation measures.
We cannot ascertain that all relevant external factors are controlled for.
However, we use the Oster (2019)'s approach to evaluate the implication
of potential omitted variable bias by comparing the stability of the es-
timates across equations (7) and (8), and by subsequently adjusting for
the potential influence of unobservable variables. The Oster test is thus a
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sensitivity analysis to assess how robust results are to omitted variable
bias; it does not address other sources of endogeneity.

We estimate equations (7) and (8) using OLS regressions. Standard
errors are clustered at general practice level to account for similar
working conditions among GPs operating in the same practice. We also
investigate potential issues with multicollinearity by calculating the
variance inflation factors, which reveal no indications of such issues (all
scores are below 5).

5.1. Robustness checks

We perform several supplementary analyses to assess the robustness
of our findings. We start by modelling our measures of motivation in
different ways. First, we calculate our measures of motivation using the
items' factor loadings from confirmatory factor analysis of each moti-
vational component as weights when generating the sum scores (see
Appendix C). Second, we exclude GPs who responded ‘I do not know/not
relevant’ to the items. Third, we allow for a non-linear relationship
between GPs' motivations and work satisfaction by applying dicho-
tomised measures of motivation in our regressions. These measures
capture whether GPs are among the most motivated using either the
50th- or 75th-percentile of the sample distribution as a cut-off.

In addition, we estimate equations (7) and (8) separately for each
measure of motivation to assess the importance of potential correlations
between our measures of motivation for our findings. Next, we investi-
gate if the relationship between motivations and work satisfaction varies
for different sub-groups of the GP population defined by their working
conditions, as predicted by our theory model (section 2). We include
these sub-group dummies as interaction terms in our regressions. Due to
small sample size, we refrain from including interactions between all
working conditions and motivations. Instead, we define our sub-groups
of GPs based on three working conditions capturing both demand and
supply factors: working in a practice located in a thinly populated area
(sub-group 1), working in a practice with a ‘proportion of severely ill
patients enlisted’ above the median level for all GPs (sub-group 2),
working in practice with a ‘proportion of enlisted patients who are +70-
year-olds with a low disposable family income’ that is above the median
level of all GPs (sub-group 3).

Other potential omitted variable biases could be caused by unob-
served GP characteristics related to motivations. A study by Yordanov
et al. (2023) shows a small correlation between our measures of moti-
vation and GPs' age and gender. We therefore investigate the importance
of these GP characteristics for the relationship between motivations and
work satisfaction by controlling for them in equations (7) and (8). To
account for potential non-linear effects between GPs' age and work
satisfaction, we categorised the GPs into three equal size groups based
on the study population's age. The groups proxy early career stage (up to
age 46.6 years old), midcareer stage (from age 46.7 to 57.0 years old),
and late career stage (from 57.1 years old and up). We construct a
dummy of whether the GP is male.

Similarly to our main analyses, we estimate all supplementary ana-
lyses using OLS with standard errors clustered at practice level.

6. Results
6.1. Descriptive statistics

Table 1 presents descriptive statistics for our dependent variable
(work satisfaction) and explanatory variables (motivations and working
conditions) for our sample of Danish GPs completing the work-life sur-
vey in 2019. The average work satisfaction is 7.62 (on a scale from 0 to
10), whereas the average motivational score (on a scale from 0 to 1)
varies across components. As the motivational components are based on
different items varying in their phrasing, we refrain from directly
comparing these scores. Table 2 further shows that the motivations are
statistically significantly correlated but to a low degree, indicating that
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Table 1
Descriptive statistics in 2019.
Mean SD
Work satisfaction 7.62 1.70
Motivations
Profit orientation (extrinsic motivation, EM) 0.47 0.23
Altruism towards patients (patient orientation, PO) 0.66 0.16
Altruism towards society (public service motivation, PSM) 0.53 0.15
Reputational concerns (REP) 0.75 0.20
Working conditions: Demand factors
List size per GP in the practice 1620 418
Health statuses
Proportion of enlisted patients who have ....
Charlson's Comorbidity Index equal to 1 0.036 0.008
Charlson's Comorbidity Index greater than 1 0.050 0.012
Socioeconomic statuses
Proportion of enlisted patients who are ...
20-59-year-olds and unemployed for at least 6 months 0.007 0.004
25-59-year-olds without vocational education 0.106 0.024
18-59-year-olds on welfare payments 0.061 0.020
0-16-year-olds in family with low educational level 0.011 0.006
Immigrants and descendants from non-Western countries 0.076 0.071
+30-year-olds who are single 0.150 0.031
+70-year-olds with a low disposable family income 0.037 0.020
Working conditions: Supply factors
Organisational factors
Practiceisin ...
Capital Region of Denmark 0.25 0.43
Region Zealand 0.12 0.33
Region of Southern Denmark 0.26 0.44
Central Denmark Region 0.30 0.46
North Denmark Region 0.07 0.25
Access to healthcare providers
Practice is in a(n) ...
Densely populated area 0.32 0.47
Intermediate populated area 0.32 0.47
Thinly populated area 0.36 0.48
Number of observations (GPs) 1134

Notes: Work satisfaction is measured on a scale from 0 to 10. Motivations are
measured on a scale from 0 to 1 (see section 4.1). The indicators of health sta-
tuses are based on Charlson's Comorbidity Index (Quan et al., 2011). The in-
dicators of socioeconomic statuses are based on the Danish Deprivation Index
(DADI) (Vedsted and Sgrensen, 2009), which proxies patients' expected needs
for general practice care. The DADI indicator ‘25-65-year-olds with low
disposable family income’ has been omitted due to a variation inflation score
above 10 in the main regressions. The definition of density of population is based
on Statistics Denmark (2022) (DEGURBA).

Table 2
Pairwise correlations between our measures of motivation.
EM PO PSM REP
Profit orientation (extrinsic motivation, EM) 1.00
Altruism towards patients (patient 0.11% 1.00

orientation, PO)

Altruism towards society (public service
motivation, PSM)

Reputational concerns (REP) 0.24* 0.10% 0.09* 1.00

-0.07*  0.12*  1.00

Notes: *p < 0.05.

they do not measure the same sources of motivation.

Table 1 groups the working conditions into demand and supply
factors, respectively. Among the demand factors is the list size per GP in
a practice, indicators of enlisted patients' health statuses, and indicators
of enlisted patients' socioeconomic statuses. The average list size per GP
is slightly above 1600 individuals, which is the limit for when a practice
is allowed to close their list for uptake of new patients (see section 3).
The indicators capturing enlisted patients' health statuses show that on
average around 9% have a Charlson's Comorbidity index of at least 1.
The seven indicators capturing enlisted patients' socioeconomic statuses
show that the average proportion with a low socioeconomic status varies
across indicators from 0.7% (for the indicator ‘20-59-year-olds and
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Table 3
The link between GPs’ motivations and work satisfaction.
Outcome: Work satisfaction 1) 2)
Profit orientation (EM) —0.589** —0.606**
(0.257) (0.261)
Altruism towards the patient (PO) 0.114 0.150
(0.366) (0.364)
Altruism towards society (PSM) 0.951%* 1.003%**
(0.379) (0.379)
Reputational concerns (REP) 0.743%** 0.702%**
(0.270) (0.270)
List size per GP in the practice 0.000167
(0.000200)
Charlson's Comorbidity Index equal to 1 -11.82
(9.587)
Charlson's Comorbidity Index greater than 1 -13.77
(8.546)
20-59-year-olds and unemployed for at least 6 months 32.76
(24.89)
25-59-year-olds without vocational education 1.777
(4.757)
18-59-year-olds on welfare payments 1.319
(6.091)
0-16-year-olds in family with low educational level 21.98
(17.35)
Immigrants and descendants from non-Western —3.981***
countries (1.514)
+30-year-olds who are single —2.160
(2.785)
+70-year-olds with a low disposable family income 1.996
(4.479)
Region Zealand —0.194
(0.221)
Region of Southern Denmark —0.0894
(0.214)
Central Denmark Region —0.371*
(0.219)
North Denmark Region —0.349
(0.294)
Intermediate populated area 0.0548
(0.182)
Thinly populated area —0.161
(0.209)
Constant 6.758%%* 7.624%%*
(0.343) (0.629)
Number of observations (GPs) 1134 1134
R? 0.020 0.052

Notes: This table shows estimates of two regressions of GPs' motivations on their
work satisfaction, which are denoted equations (7) and (8) in section 5. Equation
(7) is a regression that does not include any control variables, whereas equation
(8) controls for working conditions measured by demand and supply factors. The
estimates are based on OLS regressions with standard errors clustered at practice

level. Standard errors are reported in parentheses. *p < 0.10, **p < 0.05, ***p <
0.01.

unemployed for at least 6 months’) to 15% (for the indicator ‘+30-year-
olds who are single’). Supply factors include indicators capturing
organisational factors and access to health care providers. In terms of
organisational factors, the lowest proportions of GPs are in North
Denmark Region and Region Zealand. In terms of access to other pro-
viders, we find that the GPs are split in three almost equal size groups of
rurality of their location (captured by the density of population).

Our sample of GPs consists of around 35.3% of our study population
of GPs (see Appendix E). A natural question is therefore whether our
sample of GPs is representative of the study population. Appendix E
shows the results of representativity tests on GPs' working conditions
(work satisfaction and motivations cannot be tested as they are only
available for GPs responding to the survey). Our sample of GPs’ working
conditions differ slightly on some indicators from the study population.
They have on average slightly fewer enlisted patients per GP, and these
patients have slightly better socioeconomic statuses. They also operate
more in rural areas (thinly populated), which is also reflected by them to
a lesser extent working in the Capital Region of Denmark and to a larger
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Table 4
The link between GPs’ motivations and work satisfaction (bias adjusted Oster
estimates).

Outcome: Work satisfaction 1 2) 3)

Profit orientation (EM) —0.589** —0.606** —0.615%*
Altruism towards the patient (PO) 0.114 0.150 0.168

Altruism towards society (PSM) 0.951%** 1.003*** 1.029%**
Reputational concerns (REP) 0.743%** 0.702%** 0.682%*
R?2-0.020 R? =0.052 R%,. =0.068

Notes: Columns (1) and (2) provide the estimates for the uncontrolled and
controlled regression models, respectively (as reported in Table 3). Column (3)
shows the bias adjusted Oster estimates based on OLS regressions with the same
set of observable variables as in the controlled model (column 2). As recom-
mended by Oster (2019), we assume that the degree of selection on unobserv-
able variables is the same as the selection on the observable variables (6 = 1)
and that RZ,, is equal to 1.3 multiplied by R? for the controlled regression
model. The test statistics for the bias adjusted estimates are based on boot-
strapped standard errors (1000 reps). *p < 0.10, **p < 0.05, ***p < 0.01.

extent in Central Denmark Region.
6.2. Regression results

We now turn to the regressions results, which show the associations
between GPs' motivations and work satisfaction. Table 3 shows the
regression results both with and without controlling for demand and
supply factors related to GPs' working conditions (equations (7) and (8)
in section 5). We find that GPs’ degree of profit orientation, societal
altruism, and reputational concerns are statistically significantly asso-
ciated with their work satisfaction, whereas there is no statistically
significant association when considering their patient altruism (see
column 1). More specifically, for altruism towards society we find that a
one standard deviation (SD) increase in altruism (equal to 0.15) is
associated with an increase of 0.14 in work satisfaction,” corresponding
to 8.4% of one SD in satisfaction. For reputational concerns, a one SD
increase in motivation (equal to 0.20) relates to a 0.15 increase in work
satisfaction, which is 8.7% of one SD in work satisfaction. In contrast, we
find that for profit-orientation a one SD increase in profit-orientation
(equal to 0.23) is associated with a reduction in work satisfaction by
0.14, which is equivalent to 8.0% of one SD in work satisfaction.

The estimated relationships between GPs' motivations and work
satisfaction are robust to taking GPs’ working conditions into account
(see column 2). In fact, most observable working conditions are statis-
tically insignificant. Our subgroup analyses (described in Section 5.1)
further confirm no statistically significant interactions between working
conditions and different sources of motivation (except for a positive
relationship between reputation and severely ill patients (sub-group 2),
results are available upon request).

Following the approach by Oster (2019), we also find that the esti-
mates are stable to adjustments for the potential influence of unobserved
variables (see column 3 in Table 4). As recommended by Oster (2019),
we assume that the degree of selection on unobservable variables is the
same as the selection on the observable variables (5 = 1) and that R%, is
equal to 1.3 multiplied by R? for the regression model including controls
for GPs’ working conditions (column 2 in Table 3).

6.3. Robustness checks
We perform several supplementary analyses to further investigate

the robustness of our findings. First, we find that our results are largely
robust to different ways of measuring motivation, such as weighting

2 This can be calculated by multiplying the estimate for public service
motivation (PSM), which is equal to 0.951, with the SD of PSM (equal to 0.15).
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motivational items based on the confirmatory factors analyses
(Appendix F), excluding ‘I do not know/want to answer’ responses
(Appendix G), and dichotomising at either the 50th- or 75th-percentiles
of the distribution of the motivations (Appendices H and I). Appendix J
shows that our findings are robust to not controlling for other motiva-
tions, which aligns with our previous finding of a low correlation be-
tween these measures (in Table 2). Appendix K shows that controlling
for GP gender and age does not impact the estimated relationships be-
tween motivations and work satisfaction.

7. Discussion

Our empirical analyses confirm the theoretical assumption that
different sources of motivation contribute to physicians’ utility (proxied
by their work satisfaction). This aligns with empirical studies showing
that (utility maximising) physicians respond to incentives appealing to
different sources of motivations (e.g. Scott et al. (2011); Kolstad (2013);
Olsen et al. (2009); Aars et al. (2024)) and that the existence of such
incentives may relate to their work satisfaction (de Oliveira Vasconcelos
Filho et al., 2016; Tung et al., 2020; Linzer et al., 2017).

We further find that the nature of the relationship between motiva-
tion and work satisfaction depends on the source of motivation. The
association is positive for societal altruism and reputational concerns,
whilst it is negative for profit-orientation and statistically insignificant
for patient altruism. As it is generally assumed that physicians' utility
increases in motivations (Ellis and McGuire, 1986; Olivella and Siciliani,
2017; McGuire and Pauly, 1991), it may seem surprising that profit
orientation is negatively related to work satisfaction and that patient
altruism is unrelated to work satisfaction. There could be several ex-
planations for these findings. As shown in our theory model (section 2),
if physicians' target profit is not met, then being more profit orientated
may cause more dissatisfaction. The chosen profit target and the ability
to reach it could potentially also relate to unobserved working condi-
tions. We do not have information on GPs' individual profit target,
though the notion of physicians’ profit target has been established in
previous theory literature (McGuire and Pauly, 1991) and has also been
identified empirically (Rizzo and Zeckhauser, 2003).

Targets could potentially also play a role for the non-financial
components in the utility function. Our finding of a lack of statistically
significant relationship between patient altruism and work satisfaction
could thus be due to physicians not reaching a targeted patient benefit,
such as those stated for outcome measures in clinical guidelines.
Another explanation for our findings could be that more profit-
orientated or patient-altruistic physicians could generally have a per-
sonality trait of being less satisfied. It could also be that these physicians
are more willing to compromise their work satisfaction to improve non-
work-related aspects of life, implying that they experience higher non-
monetary costs of care. One could also argue that the statistically
insignificant finding for patient altruism could be explained by our
survey-based measure not sufficiently capturing this source of motiva-
tion. Reassuringly, previous studies using the same measure to proxy
patient altruism find that it is associated with GPs’ care (Oxholm et al.,
2024; Jensen and Andersen, 2015), though we recognise that the health
economics literature has measured and defined patient altruism in
different ways (see Appendix A on related literature and also Attema
et al. (2023) and Ge et al. (2022)). Another possible concern is that
patient altruism is correlated with other sources of motivation such as
reputation. Reassuringly, the motivations are relatively weakly corre-
lated (see Table 2) and the estimates remain stable without adjusting for
other motivations (see Appendix J1-J4).

Our empirical findings also show that demand and supply factors do
not explain the relationship between physicians' motivations and work
satisfaction. We also observe no associations between these working
conditions and work satisfaction. This contrasts findings from other
studies. For example, studies from both Australia and Scotland show that
GPs operating in rural areas have a higher work satisfaction (Eaton-Hart
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et al., 2023; Ulmer and Harris, 2002). Other related examples include
studies from Denmark, finding statistically significant associations be-
tween GPs' degree of burnout and their patients' multimorbidity and
deprivation (Pedersen et al., 2020; Pedersen and Vedsted, 2014).
However, our finding aligns with a study of English GPs, which find no
significant differences in GPs' overall work satisfaction and population
deprivation (Anderson et al., 2025). Our study includes a large number
of objectively measured demand and supply factors, such as enlisted
patients’ health and socioeconomic statuses, list size per GP in a prac-
tice, and geographical characteristics linked to access to healthcare
providers and organisational structures. Although we cannot be certain
that unobserved factors remain, we show that the estimates are robust to
including these many controls and also to adjusting for the potential
influence of unobserved variables using the suggested approach by Oster
(2019).

Our study has several policy implications. Healthcare systems are
struggling to retain and recruit physicians in different parts of their
system (OECD, 2023). A factor they should consider is physicians' work
satisfaction, because studies find it to be important for retention in the
profession (Andersen et al., 2018). Our findings suggest that policy-
makers may design more effective policies targeted the group of less
satisfied physicians by being aware that these appear to be more profit
orientated and less altruistic towards society or reputationally con-
cerned. Motivating those with lower work satisfaction can be used to
ensure that physicians' utility from working meets or exceeds outside
options (Jullien, 2000), such that they remain in the workforce. For the
more profit orientated physicians, financial rewards may be a successful
remedy for retainment. However, Yordanov et al. (2023) find that only a
small segment of Danish GPs are mainly profit-orientated. Our findings
also suggest that policies appealing to physicians' altruism and reputa-
tional concerns rather than their profit orientation may attract more
satisfied individuals to the profession. Examples of such policies include
the provision of continuous feedback and guidelines highlighting ben-
efits and achievements from physicians’ care. One could envisage that
such policies prove more cost-effective relative to financial incentives in
creating a sustainable workforce in the long run.

Our study has some limitations. In our empirical analyses, we
minimise the risk of omitted variable bias by using a comprehensive set
of control variables. However, we cannot rule out that unobserved fac-
tors remain. For example, due to data limitations patients' health sta-
tuses are based on diagnoses recorded in hospitals, which may not
capture all diagnoses of patients treated in general practice (see section
4.2). Another example could be if a GP experiences a shock (e.g. a family
member falling ill) that affects both their propensity to be satisfied (5;)
and the importance of each source of motivation (e.g. generating profits
become more important). In our model, this would generate a correla-
tion between the individual propensity to be satisfied (5;) and the
importance of each source of motivation. As the GPs’ individual pro-
pensity to be satisfied is unobservable, our empirical analysis implicitly
assumes that it is independent of different sources of motivation.

Another limitation is that our measures of motivations and work
satisfaction are based on self-reported responses to a nation-wide sur-
vey. Although survey data has several advantages, such as providing
direct and validated measures of motivations and work satisfaction,
these data may suffer from biases, such as social desirability bias and
limited external validity. Our measures of motivations are also not eli-
cited from trade-offs as in, for example, laboratory experiments
(Godager and Wiesen, 2013); however, they accommodate the
co-existence of different motives, which is supported by both theory (in
section 2) and a real-world setting, where generating profits (such as fee
for service) may also improve patient benefits from care. Another limi-
tation is that we have chosen to proxy physicians' utility by using a single
item of overall work satisfaction, which is known to be a multidimen-
sional and complex concept (see e.g. Williams et al. (1999); Bovier and
Perneger (2003)). A further limitation is that work satisfaction does not
encompass utility derived from non-work-related aspects of life. Oxholm
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et al. (2024) find that more profit orientated physicians generate more
fee-for-service per patient. One could therefore hypothesize that these
profit orientated physicians have a higher non-work-related satisfaction,
and thereby utility, due to better access to financial means. As previ-
ously mentioned, we may also not sufficiently capture all factors that
may impact the relationship between physicians’ motivations and work
satisfaction.

Despite these limitations, this study provides a theoretical frame-
work together with novel empirical evidence of the relationship be-
tween different sources of motivation and physicians' work satisfaction.
The evidence supports that these elements are important components of
physicians’ utility function.
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