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Abstract 

This paper investigates how the increased rate of Quality and Outcomes Framework (QOF) 
payments implemented on 1 April 2005 affects Scottish general practitioners’ (GPs) intrinsic, 
extrinsic and overall motivation. A first difference method is used to model GPs’ intrinsic and overall 
motivation. GPs’ extrinsic motivation is modelled using a probit model and Mundlak approach. The 
main finding is that the increased QOF payment effectively motivated GPs’ health care supply, but it 
also crowded out GPs’ intrinsic motivation. The results suggests that using strong financial 
incentives to further motivate already well-motivated health care professionals may have 
unintended effects on their performance.  
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1. Introduction 

 
A key question addressed in health economics is how to effectively motivate health care 
professionals to supply the optimum amount and type of care. In economics, the design of 
incentives for health care supply is commonly discussed under principal-agent theory. This theory 
can be used to analyse the ways in which principals (e.g. health authorities) attempt to design 
‘optimal’ contracts which will induce the efforts of their agents (e.g. GPs and hospital staff) and 
maximise the principals’ own utility. 
 
Principal-agent theory predicts that the relation between ‘high powered’ compensation methods 
and employees’ productivity or outputs is positive. This conclusion is based on the assumption that 
individuals are rational (Von Neumann and Morgenstern, 1944), driven to maximise their utility and 
are essentially selfish. The assumption posits that only factors driven by self-interest should be 
included in the utility function. For instance, for health professionals acting as suppliers in the health 
care market, these two assumptions (the drive to maximise utility and the dominance of selfishness) 
are consistent with profit-maximising behaviour. Any behaviour that generates costs but not income 
will not be included in the supplier’s utility function.   
 
Doctors and financial incentives 
 
The existing literature examines the effect of changes in financial incentives on doctors’ behaviour. 
In a review examining the effects of different methods of remunerating UK GPs, Donaldson and 
Gerard (1989) concluded that the fee-for-service remuneration method can lead to an increased and 
unwarranted demand for fee-yielding services from patients on the recommendation of their 
doctors. This inflates health care costs but has little or no effect on health itself. Donaldson and 
Gerard based their conclusions on evidence gathered from three different lines of research. Firstly, 
there is evidence that the rate of surgery for common operations in Canada and the USA is higher 
than in the UK. One explanation for this is that the USA doctors are remunerated for these 
procedures on a fee-for-service basis (Vayda, et.al., 1984, Vayda, Mindell and Rutkow, 1982, Vayda, 
1973). Secondly, there is evidence linking an increase in the number of doctors within a geographic 
area and increased use of services. Doctors may provide more services in order to maintain their 
income in the face of greater competition (Cromwell and Mitchell, 1985, Phelps, 1986, Fuchs, 1978). 
Thirdly, there is evidence of a negative correlation between the reimbursement rates for medical 
services and medical service intensity (Rice, 1983, Evans, 1974). This evidence suggests that doctors 
adjust how they treat patients in order to maintain their target income.  
 
Gosden, et al. (2001) conducted an extensive literature review of the impact of payment systems on 
the behaviour of primary care physicians. They concluded that the fee-for-service system results in a 
higher quantity of service in primary care compared to the capitation system. They cite, among 
others, the work of Davidson, et al. (1992) and Krasnik, et al. (1990). Davidson, et al. (1992) provided 
empirical evidence regarding the effects of alternative approaches to paying physicians caring for 
children in the Medicare programme in the US. Their results suggest that the child visit per year rate 
is higher among physicians in the fee-for-service group than among those paid by capitation. Krasnik, 
et al. (1990) explored the effects on GPs’ activities of changing their remuneration from a capitation-
based system to a mixed fee-per-item and capitation-based system in Copenhagen city. They found 
that the GPs who changed from being paid by capitation to mixed capitation and fee-for-service 
payment increased their number of consultations (both face-to-face and by telephone) and range of 
diagnostic and curative services. Gosden, et al. (2001) also found that fee-for-service resulted in 
more patient visits, greater continuity of care and higher compliance with the recommended 
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number of visits than salary payment. Gosden, et al. (2001) based their work on a study conducted 
by Hickson, et al. (1987) on the performance of paediatric residents in Vanderbilt Community Clinic 
(US) between September 1983 and June 1984. The subjects of this study were ten second-year and 
eight third-year residents. They were placed into nine pairs. In each pair, one individual received $2 
per patient visit (the fee-for-service group) and the other received $20 per month (the salary group). 
Hickson’s study found that the overall numbers of completed and scheduled visits were lower 
among salaried physicians than among fee-for-service physicians.  
 
In addition to physicians in primary care, financial incentives are also found to have a positive effect 
on the supply of health care for other health care professionals (e.g. consultants in hospitals and 
dentists). In the UK National Health Services (NHS), hospital doctors are mainly paid by salary for 
their NHS work. The salary is not directly determined by the quantity or quality of consultants’ work, 
but by the salary band. Their performance related payment is not their NHS work, but the 
completion of private work outside the NHS. The pay from private work is a function of the number 
of patients they treated. Morris, et al. (2008) found that the ratio of mean private income to mean 
NHS income was 26% for NHS consultants in England in 2003/4. However, full time NHS consultants 
are allowed to earn private income equivalent to no more than 10% of their NHS income. The result 
suggests that NHS consultants provide more private work than they are allowed to do and is 
evidence that NHS consultants are strongly extrinsically motivated for their private work.  
 
In Scotland, the payment for self-employed dentists includes a capitation payment for each patient 
registered and a fee for each treatment administered. This creates a financial incentive for self-
employed dentists to increase their service intensity. Chalkley and Tilley (2006) found that self-
employed dentists in Scotland are more likely to treat patients who are exempt from payment than 
their salaried counterparts. This result provides evidence that the type of remuneration can have an 
effect on the distribution of treatments and hence the supply decisions of health care professionals.  
 
Doctors and non-financial motivation 
 
One of the potential problems with using principal-agent theory to understand and predict how the 
supply of health care responds to incentives is that it does not take into account the non-monetary 
motivation of doctors. Elements other than monetary factors may make up a doctor’s utility function. 
For example, doctors could be driven by personal interest, concern for others or social conscience. 
As the utility derived by doctors from non-monetary motivated activities has not yet been 
appropriately integrated into their utility function, how non-monetary motivation responds to 
changes in financial incentives is unknown. It is possible that financial incentives have a negative 
impact on doctors’ non-monetary motivation, and therefore their overall motivation (Frey, 1997). It 
is this hypothesis that motivates this paper. We attempt to investigate theoretically and empirically 
the following question: Does using financial incentives that aim to increase health care supply 
undermine health care providers’ intrinsic motivation?  
 
One of the first works to introduce the idea of intrinsic motivation into economics literature was 
Bruno Frey’s paper Tertium Datur: Pricing, Regulating and Intrinsic Motivation, published in 1992. 
His book Not Just for the Money, published in 1997, proposed the integration of intrinsic motivation 
into the utility function and provided empirical evidence to support Frey’s ‘crowding’ theory. Frey’s 
theory retained the concept of the price effect, already widely used by economists, to explain 
individuals’ behaviour in the market: individuals increase their supply of a service in line with 
financial rewards. In addition to the price effect, crowding theory assumes that the marginal utility 
derived from intrinsic motivation is affected by financial incentives: financial incentives may ‘crowd 
out’ intrinsic motivation, offsetting the price effect on supply. This is the major contribution of 
crowding theory. 
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In fact, Frey was not the first economist to question the wisdom of using financial incentives to 
motivate people. He was inspired by Titmuss’s work, published in 1970, on the effect of monetary 
compensation on blood donation. Titmuss (1970) compared the blood collecting systems in Britain 
(voluntary) and the US (mainly paid) and concluded that paying for blood adversely affected 
individuals’ altruistic motivation to donate.   
 
Another important figure in the development and application of intrinsic motivation in economics is 
Julian Le Grand. His book Motivation, Agency and Public Policy: Of Knights and Knaves, Pawns and 
Queens, published in 2003, raised the profile of intrinsic motivation in health economics. Le Grand 
argued that the introduction of financial incentives may turn health care providers from knights 
(intrinsically motivated) to knaves (extrinsically motivated). In other words, strong external 
incentives may affect the behaviour and motivation of health care professionals in potentially 
harmful ways. 
 
Specific to the health care sector, it is suggested that income is not the only influential factor in 
health care providers’ utility functions. Marshall and Harrison (2005) argue that financial incentives 
play an important role in motivating NHS health care professionals. However, beyond this, ‘internal 
moral motivation’ also drives professionals’ behaviours. Dolea and Adams (2005) suggest that health 
care providers are motivated not just by payment but also by the work itself, their relationships at 
work, workplace conditions, opportunities for professional development, how they are managed, 
and organisational policies. Scott (2002) argues that health care professionals are motivated by a 
combination of self-interest, altruism and other factors. A doctor may justify a treatment on clinical 
grounds as being of likely benefit to the patient, while also receiving remuneration or an enhanced 
reputation. Scott (2000, 1997) argues that in addition to income, other issues also should be 
factored into the utility function of  health care providers, such as patients’ welfare, interests (health 
and other undefined interests) and economic well-being; the interests of society; control of supplier-
induced demand; doctors’ reputation, status, intellectual satisfaction and autonomy; and group 
norms. Gothill (1998) suggests that doctors are motivated to help others in an attempt to develop 
and maintain their positive identities. These identities are in part shaped by their desire to be 
perceived as good doctors by their patients and co-workers.   
 
Over the last two decades, economists have found that neoclassical microeconomic theory is not 
always able to explain how employees respond to incentives. Introducing intrinsic motivation to 
create a richer model of human behaviour might help researchers better explain the behaviours 
observed (Falk and Kosfeld, 2006, Fehr and Gachter, 2000, Frey, 1997).   
 
Intrinsic motivation and extrinsic motivation: Identifying a workable definition for economics 
 
Intrinsic motivation is not well defined in economics. It is a concept taken from psychology. Deci 
(1975) defined intrinsically motivated behaviour as: ‘behaviors which a person engages in to feel 
competent and self-determining’. Ryan and Deci (2000a) defined it as ‘the doing of an activity for its 
inherent satisfactions rather than for some separable consequence’. Similar definitions can be found 
in recent psychology literature. Psychologists have a clear, consistent and narrow definition of 
intrinsic motivation. When health economists talk about the intrinsic motivation of health care 
professionals, they usually refer to professionalism and altruism, subjective terms that do not 
appear in the definitions formulated by psychologists.  
 
From the economists’ point of view, the important distinction between extrinsic and intrinsic 
motivation is whether the motivation is the result of financial incentives. The psychologists’ 
definition of intrinsic motivation is too narrow for the purposes of economic study as it includes only 
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one aspect of non-extrinsic motivation. For psychologists, behaviours that result from non-extrinsic 
motivation1 are not incentivised by tangible rewards such as payment. It could be argued that the 
non-extrinsic motivations defined by psychologists may be generalised by economists as intrinsic 
motivation.  
 
Intrinsic motivation could be redefined for economists as motivation that incentivises an individual 
to perform without external intervention. Gregg, et al. (2008) and Bell and Hart (1999) have used 
unpaid work as a proxy for public sector motivation. This paper uses individuals’ supply of non-QOF-
incentivised work as the proxy for intrinsic motivation in the theoretical and empirical analyses.  
 
The concept of extrinsic motivation in psychology is quite similar to that applied by economists. The 
assumption made in microeconomics that individuals are essentially rational and self-interested is 
equivalent to the psychologists’ assumption that individuals are extrinsically motivated. Extrinsically 
motivated behaviours derive utility from the external rewards linked to the behaviours: ‘It is a 
construct that pertains whenever an activity is done in order to attain some separable outcomes’ 
(Ryan and Deci, 2000a).  
 
Intrinsic motivation and financial incentives  
 
Changes in remuneration can affect health care providers’ supply of intrinsically motivated work in 
two ways: by affecting the utility they derive from intrinsically motivated work and the income they 
forgo by working unpaid. Frey’s crowding theory (1997) is used to support the integration of utility 
derived from unpaid work, while Becker’s time allocation theory (1965) provides support for the 
inclusion of forgone income. This section briefly discusses how they might be applied to develop a 
theoretical model of unpaid labour supply in health care. 
 
Frey (1997) suggested that individuals’ intrinsic motivation will be ‘crowded in’ when they feel their 
work has been recognised by the incentives. In contrast, he listed four psychological conditions 
under which incentives have a negative effect on agents’ intrinsic motivation. First, both commands 
and rewards could ‘crowd out’ individuals’ intrinsic motivation, as they make individuals feel 
restricted. Second, performance-contingent rewards may make individuals feel the locus of control 
has been shifted from intrinsic to extrinsic incentives. Third, how individuals perceive the external 
intervention depends on their level of intrinsic motivation. The intervention might actually 
undermine highly intrinsically motivated individuals if they see those with low intrinsic motivation 
being similarly rewarded. Fourth, intrinsic motivation might be crowded out if the external 
intervention does not imply acknowledgement of agents’ intrinsic motivation.  
    
Becker (1965) argues that indirect cost should be treated in the same way as direct cost. Indirect 
cost is defined as the market value of the time forgone while direct cost refers to market price of 
goods. The time spent on activities that do not bring monetary benefit to the participant is defined 
as unpaid hours. In his model, individuals maximise their utility by consuming a set of commodities 
within given budget and time constraints. Ideally, marginal utility from the last unit consumed 
should equal marginal cost, which is the sum of the goods’ market price (direct cost) and the value of 
                                                           
1 According to self-determining theory, an individual’s motivation can be categorised into one of five classes 
(Deci and Ryan, 2000). Depending on the degree to which motivation has been internalised and integrated into 
one’s personal values, the five types of motivation are: external motivation, introjected motivation, identified 
motivation, integrated motivation and intrinsic motivation (Ryan and Deci, 2000a,b). 
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time spent (indirect cost). The value of time spent is the forgone income which could have been 
earned by undertaking paid work rather than unpaid work. Applying this idea to analyse health care 
professionals’ intrinsic motivation, the resources spent on services that bring no additional income 
can be reconstructed by adding together the material cost and the forgone income. Within this 
framework, increasing the price paid per unit of paid work will undermine the amount of unpaid 
work supplied because the value of forgone income has also increased.   
 
This paper integrates the intrinsic motivation of GPs’ into their utility function. The developed 
theoretical model makes the link between GPs’ incomes with their extrinsic and intrinsic motivation. 
The empirical analysis will test the hypotheses that are drawn from the theoretical model developed. 
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2. Quality and Outcomes Framework  

 
GPs play an important role in the UK National Health Service (NHS) system. With the exception of 
accidents and emergency care, GPs are usually the first point of contact for patients for all medical 
services. As gatekeepers, GPs are responsible for referring patients from the primary care sector to 
the secondary care sector. Around three per cent of the NHS workforce in Scotland work as General 
Medical Practitioners2.   
 
In the UK, GPs work in practices either single-handed or in a group with other GPs. On average, 
practice list size is around 5,300 with 4.4 GPs3 per practice (Gravelle, et al., 2010). As independent 
contractors, they provide primary care services to registered patients. They bear the cost of care 
such as the cost for premises and nursing staff. Practices are run as for-profit businesses. Thus, the 
major driving force behind the provision of these health care services is the generation of income. 
However, GPs may also be intrinsically motivated to provide excellent care to their patients and may 
work overtime to achieve that. It is common to observe employees in the health care sector working 
beyond their contracted hours or their contracted level (Wise, 2005). 
 
The GPs’ contract is the mechanism through which government attempts to incentivise GPs. Since 
the 1990s GPs’ main income has been from capitation payment supplemented by additional fees for 
specific services (e.g. payments for maternity care), target payments (e.g. target for child vaccination 
and cervical cytology screening service) and allowances (e.g. payments for seniority and 
postgraduate education activities) (Weller and Maynard, 2004). One of the most significant changes 
in GPs’ contracts over the past two decades was the introduction of the pay-for-performance system 
in the form of the Quality and Outcomes Framework (QOF) (Roland, 2004). Pay-for-performance is 
an incentive tool widely used in public agencies and organisations (Dixit, 2002, Dixit, 1997). It creates 
a direct connection between payments to individuals and the quality and/or quantity of the work 
they produce. The new General Medical Service (GMS) contract was introduced in the NHS on 1st 
April 2004. As part of the new contract, QOF made performance payments an important part of GPs’ 
income, though capitation remains the main form of payment to GPs. The QOF measures a 
combination of process and outcome, and therefore can be used as a proxy for the quality and 
quantity of care provided by GPs.  
 

2.1 QOF payment mechanism  
 
QOF performance data is centrally held in a national IT system called the Quality and Outcomes 
Framework Management and Analysis System (QMAS). QMAS gives general practices and NHS 
Boards objective evidence and feedback on the quality of care delivered to patients. It supports the 
QOF element of the GP contract and has been in operation since 2004. This dataset, maintained by 
QMAS, makes is possible to evaluate how the increase in QOF payments that was introduced in April 
2005 has affected GPs’ performance; performance data from before and after the policies were 
implemented is part of the QMAS dataset.   
 
This paper focuses on Scottish GPs’ performance in the clinical domain indicators as the majority of 
these indicators have maximum and minimum payment thresholds, not the case for most of the 
non-clinical indicators. Thresholds are the key variables used to calculate GPs’ extrinsic and intrinsic 
                                                           
2 The total number of NHS Scotland staff was 165,551 as at 30 September 2008, 4,916 of whom worked as 
General Medical Practitioners (ISD [2010b]). 
3 The dataset used in this paper shows that the average number of GPs in a practice is 4.48. 
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motivation. The QOF payment for the clinical domain is the sum of the payments achieved from all 
the clinical indicators. The payment is calculated in the same way for all indicators: achieved points 
multiplied by the value of adjusted pounds per point.   
 
First, the achieved points are determined by the practice’s performance as measured by the 
performance index ( iα ). This is a nonlinear function of the proportion of patients treated. No points 

are awarded if the performance index is lower than the minimum payment threshold ( lα ). Full 

points are given if the performance index reaches or is above the maximum payment threshold ( uα ). 
Achieved points are linearly correlated to the performance index somewhere between the maximum 
and minimum payment thresholds. The performance index for indicator i  at year t  in practice g  is 
calculated by using the number of patients treated )( igtd  out of the number of eligible patients 

)( igtD . It is explained by equation (1). The relation between the performance index and achieved 
points for one clinical indicator in QOF is shown by Figure 1.   
 

(1)                                                                                                                                   
igt

igt
igt D

d
=α

 
Second, the raw value of pounds-per-point is adjusted by the Contractor Population Index (CPI)4. 
This adjustment gives practices with large lists a high pounds-per-point value. The value also is 
adjusted by the Adjusted Disease Prevalence Factor (ADPF) before it is used to calculate payments. 
This makes QOF payments high for practices with high prevalence rates. After these two 
adjustments have been made, each general practice will have a unique pounds-per-point value for 
every disease. 
 

 
 
Figure 1. Performance index and achieved points for one clinical indicator in QOF 
 

                                                           
4  The CPI is a national average practice list size; an individual practice’s actual list size is used to calculate a 
'population factor' for payment purposes. CPI is calculated by the number of registered patients in a practice 
divided by the average list size of the practice in Scotland. In this paper, the average list size takes 5,095.  

 
  

Maximum available points  
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Achieved Points  
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2.2 QOF payments in 2004/5 and 2005/6  
 
The areas of QOF payment, allocation of QOF indicators, points and the value of pounds-per-point in 
2004/5 and 2005/6 are summarised in Table 1.   
 
This paper focuses on the performance of Scottish practices in the clinical domain, which contained 
ten disease areas in 2004/5 and 2005/6. Each disease area has a number of indicators with a number 
of points allocated to each indicator. In each financial year, there were 76 indicators and 550 points 
allocated to the clinical domain. The pounds-per-point value was £75 in 2004/5, increasing to 
£124.64 after 1 April 2005. The effect of the change in pounds-per-point value under the QOF 
scheme is evaluated in the empirical part of this paper.  
 
Table 1 
QOF payment areas, allocation of QOF indicators, points and pounds-per-point values in 2004/5 and 
2005/6 
 

 2004/5 and 2005/6 Pounds-per-
point in 
2004/5 

Pounds-per-
point in 
2005/6 

Number of 
indicators 

Total points 
available 

Clinical domain 76 550 variable1 variable1 
Organisational domain 56 184 £75 £124.64 
Patient experience domain 4 100 £75 £124.64 
Additional services domain 10 36 variable2 variable2 
Additional payment points   
Holistic care - 100 £75 £124.64 
Quality practice - 30 £75 £124.64 
Access bonus - 50 £75 £124.64 
Total  1050   

1: Within the clinical domain, the baseline payment per point is adjusted up or down for each practice 
according to a ‘prevalence rate’ derived from the QOF register applicable to each individual indicator. A QOF 
prevalence rate is simply the total number of patients on the register, expressed as a proportion or percentage 
of the total number of patients registered with the practice. 
2: Within the additional services domain, the baseline payment per point is adjusted up or down for each  
practice according to the number of patients within the target population for each additional service type,  
relative to the national average target population size for that additional service. 
3: Source: http://www.isdscotlandarchive.scot.nhs.uk/isd/3305.html [Accessed 1 November 2011]. 
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3. Theoretical model  

 
This section lays out the theoretical framework for the empirical analysis. The developed theoretical 
model aims to explore whether the increased QOF income in 2005 crowded out GPs’ intrinsic 
motivation. It also aims to explore the effect of increased income on the structure of GPs’ working 
motivation under QOF. The list of symbols is explained in Table 2.  
 
Table 2. List of symbols  
 
Symbols  Definitions 

lα  Lower payment threshold  

uα  Upper payment threshold  

iα  Performance index  

ut  Time input to produce one unit of unpaid QOF work 

uMC  Marginal material cost to produce unpaid QOF work  

pMC  Marginal material cost of produce paid QOF work  

w  Average unit time earnings from the time spent on paid QOF work  
λ  Marginal utility of money 

uMU  Marginal utility derived from unpaid QOF work 

pMU  Marginal utility derived from paid QOF work  

wuMU )(  Effect of changes in income on the marginal utility derived from unpaid 
QOF work 

uzuMU )(
 

Effect of unpaid work outputs on the marginal utility derived from unpaid 
QOF work 

*
uZ  Optimal amount of unpaid QOF work in 2004/5  

   

3.1 The measurement of GPs’ extrinsic and intrinsic motivation  
       
Technology is assumed to be constant. Practices are assumed to be motivated by money only when 
the performance index iα  is no higher than the upper threshold, i.e. ],0[ ui αα ∈ . Practices with a 

performance index located in ]1,( uα  (i.e. beyond the maximum payment threshold) are assumed to 
be both intrinsically and extrinsically motivated; at this point, GPs can make no further income from 
QOF. The level of intrinsic motivation can be measured by looking at outputs from the number of 
patients treated over and above the upper threshold, i.e. ui αα − . 
   
The QOF services supplied over the maximum payment threshold are incentivised by their intrinsic 
motivation. Strictly speaking, they are not unpaid. GPs have contracted responsibilities to provide 
health care services to all the registered patients. They receive payments, such as capitation, at least 
for all the services supplied. The services which described as unpaid QOF service are in fact those 
that are not incentivised by the QOF scheme. This description applies to the rest of this paper for all 
services referred to as ‘unpaid’.  
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3.2 Effect of increased QOF income on GPs’ unpaid and paid QOF work  
 
GPs may stop supplying services before the maximum payment threshold is achieved. Equation (2) 
describes this condition.  
 

(2)                                                                                                                   )( pp MCMU ×= λ
 
Equation (2) suggests that the equilibrium condition for GPs’ performance in 2004/5 was achieved 
when their supply of QOF services reached the point where marginal cost was equal to marginal 
income. pMU  is the marginal utility derived from QOF payment for paid QOF services. pMU  

decreases as outputs increase because of the greater effort required. λ  is the marginal utility of 
money. As practices operate as businesses, GPs also bear the material costs of the care provided. 

pMC  is the marginal material cost to produce one unit of paid QOF work.  
 
Where GPs go beyond the full payment threshold and supply unpaid QOF services, the equilibrium 
condition is achieved when the marginal utility derived from unpaid work is equal to the marginal 
material cost and forgone income. Equation (3) describes this condition.  
 

(3)                                                                                                           )( uuu MCtwMU +×= λ
 

uMU  is the marginal utility from supplying unremunerated work under QOF. uMU  decreases as 

outputs go up as a result of the increased effort required. utw  is the value of time or forgone income 

to provide one unit of unpaid work under QOF. w  is the average unit time earnings from the time 
spent on paid work. ut  is the units of time input to produce one unit of unpaid work. uMC  is the 
marginal material cost to produce one unit of unpaid QOF work.   
 
Equation (3) suggests that the equilibrium condition is achieved when the marginal utility from 
unpaid work equals the marginal costs. These costs include both opportunity cost and material cost.   
 
Where GPs’ performance surpasses the maximum payment threshold for some indicators but not 
others, the equilibrium condition in these practices may be described as follows:   
 

(4)                                                                         )()( ppuuu MCMUMCtwMU ×==+×= λλ
 
Equation (4) suggests that where practices do not achieve the maximum available QOF points in the 
clinical domain, GPs must choose a level of production that maximises utility from both paid and 
unpaid work. The equilibrium condition for this is when the marginal utility from unpaid work is 
equal to the marginal utility from paid work.   
 
The equilibrium conditions (2), (3) and (4) are the results of maximising the utility of QOF work 
whether or not it attracts additional payment, under the constraints of working time and QOF 
payment function. Practices which have achieved full points in all clinical indicators can choose how 
to spread their unpaid QOF work among the various indicators. Practices that have not yet to 
achieve full payment from any clinical indicators must choose how to spread their paid work across 
all clinical indicators. Practices that only have achieved full points in some QOF clinical indicators 
must choose between doing paid work for the indicators for which they have not yet achieved full 
points and doing unpaid work for the indicators for which they have already achieved full points. If 
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they have achieved full points in more than one indicator, they must choose to one to which they 
will dedicate more of their unpaid hours.   
 
The policy change in 2005/6 (to increase the value of w ) increased the value of marginal income for 
paid QOF work in 2005/6. The marginal material costs to produce paid QOF work did not change 
over time. 
 

(5)                                                                                                                       pp MCMU ×> λ

 
Equation (5) suggests that the policy change in 2005 provides an incentive for GPs to treat more 
patients where their performance index fell below the maximum threshold in 2004/5.

  
Using equations (3) and (4), the following section explores how the 2005 increase in QOF income 
affected GPs’ optimal intrinsically motivated outputs. Taking the first order condition of w  on both 
sides of equation (3) (it is equivalent to the intrinsic motivation part of equation [4]), we get 
equation (6). The effect of the increased income on GPs’ intrinsic motivation could be specified as 
follows:   
 

(6)                                                                                                           
)(

)(*

uZu

wuuu

MU
MUt

w
Z −×

=
∂
∂ λ

 
*

uZ is the optimal amount of intrinsically motivated outputs in 2004/5. The effect of increased 

income on the marginal forgone income is positive )0( >× utλ . As suggested in Becker (1965), 
when forgone income is unobserved, it can be treated as the value of paid income for the same 
services. Practices receive no further remuneration for treating patients over the maximum 
threshold in QOF, so the value of forgone income for all intrinsically motivated outputs increased in 
2005 following the increase in cash payment per point. 

uZuMU )(  is the effect of unpaid work 
outputs on the marginal utility derived from unpaid work. It is negative because the marginal effort 
that is required to produce unpaid work increases in line with increases in unpaid outputs. The effect 
of increased income on the marginal utility of supplying unpaid work is unknown, as it depends on 
how GPs perceive the increased payment. Where the value of  is positive, it suggests that 

GPs’ perception of the increased income is positive.     
 
If the effect of the increased QOF income on the marginal utility from supplying unpaid work is 
positive and the effect is not big enough to offset the positive effect on marginal forgone income 

]0)([ >>× wuu MUtλ , then the increase in QOF income has a negative effect on unpaid work 

)0(
*

<
∂
∂

w
Zu ; 

 
If the effect of the increased QOF income on the marginal utility from supplying unpaid work is 
positive and the effect is big enough to offset its positive effect on marginal forgone income 

]0)[( 1 >×> uwu tMU λ , then the increase in QOF income has a positive effect on unpaid work 

)0(
*

>
∂
∂

w
Zu ; 

 

wuMU )(
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If the effect of the increased QOF income on the marginal utility from supplying unpaid work is 
negative ])(0[ 1 wuu MUt >>×λ , then the increase in QOF income has a negative effect on unpaid 

work )0(
*

<
∂
∂

w
Zu .   

 
Hypothesis 1: High income fosters GPs’ intrinsic motivation, as having more disposable income 
encourages GPs to supply more unpaid work.    
 
Hypothesis 2: High income will undermine GPs’ intrinsic motivation as the associated opportunity 
cost is high. Equation (6) states that the monetary value of unit of time w will increase as income 
increases. Forgone income utw  will rise accordingly, causing the marginal forgone income of 

supplying intrinsically motivated services to go up )0( >× utλ . 
 
Hypothesis 3: The high marginal utility derived from unpaid work will foster GPs’ intrinsic motivation. 
However, how this utility relates to income is unknown. Therefore, the effect of increased income on 
the marginal utility of supplying unpaid work also is unknown.   
 
Hypothesis 4: High income fosters GPs’ extrinsic motivation as the marginal utility from paid work 
increases. Referring to equation (5), it is suggested that increased income results in increased 
marginal utility pMU . Therefore, high income has a positive effect on GPs’ extrinsic motivation.
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4. Data  

 
This paper explores the change in the performance of Scottish GPs under QOF using data from 
financial years 2004/5 and 2005/6. Practices’ performance data and QOF policy data was 
downloaded from the Information Services Division (ISD)5. Data on GPs’ characteristics comes from 
the GP Contractor Database held at ISD. Only observations from GMS contract practices are used in 
the empirical analysis.  
 
Thirty nine indicators are eligible for this research. The names and definitions of the indicators are 
listed in Appendix A. The criteria for eligibility are described below. First, the eligible indicators must 
have maximum and minimum payment thresholds. They are used to distinguish GPs’ intrinsic and 
extrinsic motivations. Second, eligible indicators should cover the same period of fifteen months6.  
 
The sample used for the analyses includes 63,574 observations collected from 869 practices, 31,787 
observations for each financial year. The unit of observation is the information submitted by 
practices in a particular financial year for one clinical indicator. The summary of these statistics are 
presented in Tables 3 and 4. Information about the maximum and minimum payment thresholds, 
available points and practices performance for the 39 selected clinical indicators under eight 
diseases domains in 2004/5 and 2005/6 is presented in Appendices B and C.   
 
Table 3 
Summary of statistics for observations in 2004/5 
Year 2004/5 
 Mean  SD Min Max 
Performance index 95.49 12.70 0.97 100 
Marginal income  8.19 13.61 0.98 300.86 
Threshold for full QOF achievement  114.35 101.14 3 838 
Thousands of patients per GP 1.31 0.48 0.08 3.80 
List size  5551.61 3176.90 153 23324 
Observation  31787 
 
Table 4 
Summary of statistics for observations in 2005/6 
Year 2005/6 
 Mean  SD Min Max 
Performance index 98.86 5.70 6.48 100 
Marginal income  13.12 19.96 0.67 329.15 
Threshold for full QOF achievement  118.43 103.04 3 830 
Thousands of patients per GP 1.31 0.47 0.07   3.80 
List size  5564.42 3181.11   146   23525 
Observation  31787 

                                                           
5 http://www.isdscotlandarchive.scot.nhs.uk/isd/3305.html (ISD [2010b]). [Accessed 1 November 2011]. 
6 There are two types of clinical indicators: 1) indicators with a nine month period and 2) indicators with a 
fifteen month period. Clinical indicators under type 1) are excluded from our analysis. The performance on 
indicators that cover different time periods are not comparable. It is likely that the changes in performance in 
indicators with a long time period are greater than those with a short time period. Furthermore, rate of 
change may different between the first nine months and the second six months for indicators with a fifteen 
month period.   

http://www.isdscotlandarchive.scot.nhs.uk/isd/3305.html
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5. Variables  

 
This paper models three types of GP motivation: intrinsic, extrinsic and overall motivation.  
 

5.1 Dependent variables 
 
Intrinsic motivation: It is measured by the number of patients treated in excess of the number of 
patients that need to be treated to get the maximum QOF payment divided by the number of 
patients could be treated without QOF payment. Practices do not receive additional remuneration 
from the QOF scheme for treatments beyond the maximum payment threshold. We suggest in the 
introduction that intrinsic motivation can be measured by quantifying the extent to which activity 
goes beyond the contracted level. Applying this principle to the QOF, intrinsic motivation can be 
quantified as that part of practices’ output that is produced over and above the maximum payment 
threshold.   
 
The motives behind the amount of unpaid QOF work undertaken can be complicated. For instance, it 
may reflect that GPs’ desire to provide high quality care to encourage more patients to register with 
their practices. Or they could be motivated by altruism and professionalism, based on genuine 
concern about the welfare of patients.  Intrinsic motivation also might be motivated by social norms.  
For instance, because GPs care about their reputation, they perform better than the assigned 
performance level. The measurement of intrinsic motivation that is used in this paper (the supply of 
unpaid work) cannot distinguish among the motives for unpaid QOF work. 
 
Extrinsic motivation: It is measured by a dichotomous variable that indicates whether a practice 
reaches the maximum payment threshold. It is equal to one if the practice reaches the maximum 
payment threshold; otherwise it is given a zero. As discussed in the introduction, extrinsic motivation 
can be defined as that part of motivation that is incentivised by payment. Achieving the maximum 
payment threshold is a sign that GPs are extrinsically motivated.   
 
Overall motivation: It is measured by the number of patients treated out of the number of eligible 
patients. Assuming GPs work from a combination of extrinsic and intrinsic motivation, their overall 
motivation should be indicated by their overall performance, including both paid and unpaid 
activities. 
 

5.2 Independent variables  
 
The independent variables include the monetary value of QOF services, GPs’ characteristics and 
patients’ characteristics. In total, there are 17 independent variables.  
 
Three out of the 17 variables are time variant. They are the marginal monetary value of QOF services 
supplied by GPs, thousands of patients per GP and number of patients needed to treat to get the full 
QOF payments. The remaining 14 variables are time invariant.  
  
Marginal monetary value of QOF services supplied by GPs: The fundamental question addressed in 
this paper is how financial incentives affect GPs’ work motivation. The coefficient of the monetary 
value of the QOF services supplied by GPs could help answer this. The list of symbols is explained in 
Table 5.  
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Table 5.  List of symbols 
 
Symbols  Definitions 

tν  Unadjusted national value of Pounds per QOF point 

igtADPF   Adjusted Disease Prevalence Factor for indicator i practice g at year t 

gtCPI  Contractor Population Index 

max
iπ  Full available QOF points 

igtD  Number of eligible patients 

igtu Dα  Number of patients required to treat to achieve upper threshold 

igtiu

igtigtt

D
CPIADPFv

α
π max

 

Marginal income forgone 

 
 
When a practice’s performance index is below the maximum payment threshold, this variable is the 
proxy for income that the general practice receives for treating every patient in the QOF scheme. 
When the performance index is higher than the maximum payment threshold, this variable is used 
as a measurement of foregone income from every patient treated for free. As discussed in the 
introduction, when foregone income is unobserved it can be treated as the value of paid income for 
the same services (Becker, 1965). The calculation of this variable is as follows: 
 

(7)                                                                                                                                 Where

    income QOF Marginal
max

uil

igtiu

igtigtt

D
CPIADPFv

ααα

α
π

<<

=  

 
Equation (7) refers to the marginal value of QOF income when the performance index iα  locates in 

uil ααα << . It refers to the marginal value of forgone income when the performance index iα  

locates in 1≤≤ iu αα .   
 
See Appendix D for an example of calculation.   
 
The above calculation is arguable in two ways. First, in observations where the performance index 
falls below the maximum payment threshold, equation (7) overestimates the income from every 
patient treated. It is because practices cannot achieve the full QOF payment under this condition. 
The value of QOF income from every patient treated or the forgone income from every patient 
treated without QOF payment should be calculated as follows:   
 

(8)                                                                                                                       

income QOF Marginal

max

         ααWhere α

   
Dα

αα
ααπCPIADPFv

 

uil
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The difference between equation (7) and (8) is that the nominator in equation (8) is only part of the 
total available income in equation (7). It is the case that the calculation in equation (6) could bias the 
marginal QOF income upward, and that this bias may have an impact on the results of subsequent 
estimations. However, as the objective is to find a consistent way of calculating the marginal value of 
QOF income, whether or not the performance index is below or above the maximum payment 
threshold, this calculation will be retained in the empirical study.   
 
Second, the denominator in equation (7) should use )( lu αα −  instead of uα  as practices are not 
paid any QOF payments until they have treated the minimum number of patients as stipulated by 
the minimum payment threshold lα . The reason for using uα  rather than )( lu αα −  is that QOF 
payments are contingent on practices’ overall performance. This performance is measured by index 

iα  rather than )( li αα − . Although only performance beyond the minimum payment threshold is 
taken into account in the calculation of QOF income, the income is based on total performance.   
 

5.3 GPs’ characteristics  
 
Thousands of patients per GP: This variable is calculated by the list size of the practice divided by the 
number of GPs. It is expected to have a negative effect on GPs’ intrinsic motivation. The marginal 
effort that is required to supply unpaid work might be higher for practices with large list sizes than 
small ones. Also, the income for practices with high value of the thousands of patients per GP is 
expected to be high. Therefore, they might be less motivated to supply unpaid QOF work to attract 
patients than those practices with small numbers of patients per GP.  
 
It is also expected that the number of patients per GPs has a negative effect on GPs’ extrinsic 
motivation. This is because the marginal effort that is required to reach the maximum payment 
threshold for practices with large list sizes is high. 
 
Number of patients need to treat to get the full QOF payments: This variable is calculated by the 
maximum payment threshold multiplied by the eligible number of patients. It is expected to have a 
negative effect on the supply of extrinsically and intrinsically motivated QOF work.  The higher the 
number of patients that need to be treat to get the full QOF payment, the greater the marginal 
effort required.  
 
Ex-fund-holding status: The fund-holding programme for GPs was introduced in the UK in 1991 and 
withdrawn in 1999. Practices with fund-holding status were asked to use a given budget to purchase 
primary and secondary care for their patients, pay for the drugs prescribed and pay for services 
provided by the non-medical staff (Ellwood, 1997). It is expected that practices with ex-fund-holding 
status are more extrinsically motivated than non-ex-fund holders. This payment scheme encouraged 
practices to utilise their budgets as efficiently as possible, as they were permitted to put any surplus 
back into their practices to provide better care for patients. The surplus funds easily could be 
diverted to the income and for the comfort of GPs (Hausman and Le Grand, 1999). Extrinsically 
motivated GPs may well have opted to participate in the fund-holding programme for this reason. In 
other words, choosing to be a fund-holder could also be a sign of being financially motivated. 
 
Dispensing status in 2004: This variable assigns a value of one for practices that are eligible to 
dispense drugs and appliances and zero otherwise. Dispensing practices usually are located in 
remote areas and therefore must have a small stock of drugs and medical appliances. The variable 
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inverse of population density, measured by hectares per person, is included to control for rural 
status.  
 
Training status in 2004: This is a dummy variable indicating whether practices are eligible to provide 
training to qualified doctors who want to become GPs.  
 
Practice herfindahl index: This index indicates the intensity of competition among practices. A low 
herfindahl index suggests a more competitive environment.  
 
Other GP characteristics include: number of GPs in practice, percentage of female GPs, percentage of 
qualified GPs who were not born in the U and average age of GPs.   
 

5.4 Patients’ characteristics 
 
Standardised Illness Ratio (SIR) is a measurement of patients’ health status with 100 as the baseline. 
It measures the proportion of people who assess themselves as having a limiting long-term illness. It 
is standardised by age. Higher ratios are associated with worse health and therefore higher material 
costs for GPs providing care for these patients.   
 
The cost of treating patients also can be affected by their age. The proxies for this are the proportion 
of patients aged above 75 and proportion of patients aged below 15. Patients aged over 75 are likely 
to require a high level of primary care, incurring high costs for GPs. However, practices with a high 
proportion of patients under 15 are better able to achieve the maximum payment threshold. Young 
patients are not always covered by the QOF indicators, e.g. all the indicators relating to epilepsy 
target patients aged 16 and over. This suggests that practices with a high proportion of patients 
under 15 have a lower workload under QOF.   
 
The Scottish Index of Multiple Deprivation 2004 (SIMD) is used as the measurement of patients’ 
deprivation status. This measurement is derived from six individual deprivation domains: education, 
access, income, house, health and employment. A high SIMD score suggests patients have high 
deprivation status.  
 
Patients’ characteristics also include the proportion of patients with ethnic minority status.
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6 Methods 

 
This paper uses balanced panel data to test the effect of increased QOF payment on practices’ 
working motivation. GPs’ intrinsic motivation is modelled by means of a first difference model. A 
probit estimation using Mundlak approach is used to model GPs’ extrinsic motivation. Finally, a first 
difference model is used to model GPs’ overall motivation.   

6.1 Intrinsic motivation  
 
In the empirical literature, the before-after estimator is the strategy most commonly used to 
evaluate the effect of a programme (Heckman, et al., 1999). This is the method implemented in this 
paper to evaluate the effect of the 2005 increase in QOF income on GPs’ intrinsic motivation. An 
important advantage of the first difference method is that the effects of unobserved time invariant 
characteristics (of indicators, diseases, GPs or patients) are excluded. The changes of intrinsic 
motivated output of GPs between 2004/5 and 2005/6 can be modelled using the following equation: 
 

(9)                 )()( 5/20046/20052)5/2004()6/2005(1
'

5/2004
'

6/2005
'

igigigigigigigt XXyyy εεββ −+−+=−=∆
 
The dependent variable '

igty∆  is the changes of GPs’ intrinsic motivation between 2004/5 and 

2005/6. '
igty  is the percentage of patients treated without QOF payment out of the number of 

patients who could be treated for free in year t  by practice g  for indicator i . igtX  is a 3×n  matrix 

of the independent variables. The three independent variables that included by matrix igtX  are 
marginal monetary value of QOF services provided by GPs, thousands of patients per GP and the 
number of patients need to treat to get the full QOF payments. igtε  is the error term, which includes 
the unobserved variables and random error.  
 

6.2 Extrinsic motivation  
 
GPs’ extrinsic motivation is modelled using a probit model and Mundlak approach (Mundlak, 1978) 
in order to control for the correlation between unobserved individual effects.   
 
The specification of GPs’ extrinsic motivation takes the form: 
 

(10)                                    ),0(~      , 2
54321

''
εσεεβββββ NZXXXy igtigtigtpgigtigt +++++=

(11)                                                                              ),0(~      , 2
765 wigigigtigt NwwXZ σβββ +=

−

 
where ''

igt
y  is the dichotomous variable for whether the performance index was above or below the 

maximum payment threshold in year t  by practice g  for indicator i . gX  is the characteristics of 

general practices. PX  is the characteristics of patients. igtZ  is the proxy for individual effect. 
−

igtX  is 

the mean of igtX  for two observations from the same practice and indicator over the two financial 

years. igw  is the random individual effect with constant variance 2
wσ  and zero mean.   
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6.3 Overall motivation  
 
The specification for GPs’ overall motivation may be given as: 
 

(12)                )()( 5/20046/20052)5/2004()6/2005(1
'''

5/2004
'''

6/2005
'''

igigigigigigigt XXyyy εεββ −+−+=−=∆
 
The dependent variable '''

igty∆  is the changes of GPs’ overall motivation between 2004/5 and 2005/6. 
'''

igt
y  is the percentage of patients actually treated out of the number of eligible patients in year t  by 

practice g  for indicator i .
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7 Results  

 
The results of using the first difference method and balanced panel data to model GPs’ intrinsic 
motivation are reported in Table 6. The results show the effect of the 2005 increase in QOF 
payments. It suggests that each one pound increase in income under the new policy reduced GPs’ 
intrinsic motivation by 0.116%. They also show that GPs’ intrinsic motivation was adversely affected 
by the increase in the number of patients they were required to treat to reach the upper threshold. 
The marginal effect of this change was to significantly reduce (by 0.3%) the number of patients 
treated for free. The marginal effect of increasing the number of patients per GP was to reduce the 
number of patients treated for free by 10.27%. This result is only significant at the 10% level. The 
distribution of the changes in intrinsic motivation over the two financial years is reported in Fig. 2. 
 
Table 6. Determinants of intrinsic motivation by using the first difference model for financial years 
2004/5 and 2005/6 
 

Dependent variable  GPs’ intrinsic motivation  t value 
Marginal forgone income -0.00116**  -4.70 
Threshold for full QOF achievement  -0.00300**  -19.5 
Thousands of patients per GP -0.10269*  -1.86 
Constant 0.14116**  57.21 
Observations 31787  

* significant at 10% ** significant at 5% 
  

  
 
Figure 2. Changes in intrinsic motivation between 2004/5 and 2005/6 
                        
The estimated results from the separate regressions for the eight disease domains are reported in 
Table 7. Marginal forgone income was found to have negative and significant impact on the number 
of extra patients treated in three of the eight diseases: chronic heart disease, diabetes mellitus and 
stroke. In the cases of epilepsy and COPD, however, marginal foregone income was found to have a 
significant and positive effect on GPs’ intrinsic motivation.   
 
 
 
 

-1

-0.5

0

0.5

1

Ch
an

ge
s i

n 
in

tr
in

si
c 

m
ot

iv
at

io
n 

be
tw

ee
n 

20
04

/5
 a

nd
 2

00
5/

6 

Number of observations 
 

14,101 

30,809 
31,787 

0 
296 

8,294 



 

 

26 
 

 
Table 7. Determinants of intrinsic motivation by using the first difference model for financial years 
2004/5 and 2005/6 
 

 Marginal 
forgone 
income 

t 
value 

Threshold 
for full 
QOF 
payment 

t  
value 

Thousands 
of patients 
per GP 

t 
value 

Constant  t  
value 

Number of 
observations  

Overall  -0.00116** 4.70                                                 -0.0030** -19.50 -0.1027* -1.86 0.1412** 57.21 31787 
Asthma 0.00013 0.21 -0.0025** -6.40 0.0221 0.14 0.1053** 13.43  3310 
CHD -0.00670** -4.96 -0.0045** -15.56 -0.1960* -1.72 0.1761**   28.70 5979 
COPD 0.00717** 2.90 -0.0069 -7.62 0.2898 0.90  0.0235 1.21 1562 
DM -0.00156* -1.68 -0.0021** -8.37 -0.0474 -0.58 0.1360** 30.40 11942 
Epilepsy 0.00419** 2.78 -0.0066** -2.63 -0.3506 -1.28 0.0858** 5.10 2282 
MH -0.00060 -0.62 -0.0082** -2.83 0.9960 1.57 0.0961** 2.36 846 
Stroke -0.00313* -1.88 -0.0035** -5.90 -0.2801** -2.11 0.1756** 22.20 5006 
Thyroid 0.00768 0.46 0.0018** 2.15 -0.3179 -0.98 0.0404 1.05 860 

* significant at 10% ** significant at 5% 
 
The results presented in Table 8 suggest that the increased marginal income in 2005/6 had a 
significant positive effect on GPs’ extrinsic motivation; the probability of achieving full payment 
increased by 0.145%.  
 
Table 8. Determinants of extrinsic motivation by using the probit model with Mundlak approach 
for financial years 2004/5 and 2005/6 
 

Dependent variable Probability of achieving the 
maximum payment threshold 

Z value 

Marginal income 0.00145**  7.54 
Threshold for full QOF achievement -0.00021**  -7.43 
Thousands of patients per GP 0.05394  0.61 
Mean of marginal income -0.00026  -1.18 
Mean of threshold for full QOF achievement 0.00039** 7.78 
Mean of marginal thousands of patients per GP -0.07048  -0.79 
Number of GPs -0.00869**  -5.29    
Age 0.00007  0.11 
Percentage of female GPs 0.01771  1.47   
Proportion of GPs not born in UK -0.05839**  -4.10 
Ex-fund-holding practice 0.01402**  2.58    
Practice Herfinahsl index -0.04004**  -2.85 
Training 2004 0.02278**  3.09 
Dispensing 2004 -0.03056**  -2.54 
Inverse of practice population density -0.00041  -2.85 
SIR  -0.00076**  -5.35 
SIMD 0.00048*  1.95 
Proportion of patients with ethnicity  0.47210**  3.57 
Prop 75 -0.05924  -0.44 
Prop 15 0.37450**  3.70 
Observations 63574  

* significant at 10% ** significant at 5% 
   
The results from modelling the overall motivation are presented in Table 9. It suggests that the rise 
in marginal income increased GPs’ overall working motivation by 0.04%. GPs’ overall motivation was 
negatively affected by an increase in the threshold for full QOF achievement. The marginal effect of 
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this change was to significantly reduce the number of patients treated by 0.098%. The marginal 
effect of the number of patients per GP was to reduce the overall patients treated by 3.07%.   
 
Table 9. Determinants of overall motivation by using the first difference model for financial years 
2004/5 and 2005/6 
 
Dependent variable The first difference of GPs’ 

overall motivation  
t value 

Marginal income  0.00040**  5.93 
Threshold for full QOF achievement -0.00098**  -22.57  
Thousands of patients per GP -0.03070**    -2.03   
Constant 0.04373** 64.57 
Observations  31787  
*significant at 10% ** significant at 5% 



 

 

28 
 

 
8 Discussion 

 
When the policy is evaluated using the balanced panel data, the results suggest that the April 2005 
increase the rate of QOF payment had a negative effect on GPs’ supply of unpaid work. This finding 
is supported by the separated regressions at disease domain level. At the same time, the model of 
overall motivation suggests that the policy raised GPs’ performance under QOF. However, the 
positive effect is small. These findings provide evidence for the conclusion that the QOF policy is 
effective, but that it has a negative effect on GPs’ intrinsic motivation. This conclusion has important 
implications for policy makers as it shows that using strong financial incentives to further motivate 
already well motivated professionals may not be an efficient way to influence behaviour and 
performance. The main results are summarised in Table 10.   
 
Our results are in line with the predictions of the theoretical economic model (Hypotheses 2 and 3). 
Although higher income allows GPs to spend more time and money on unpaid work, negative effects 
also are associated with the increase in forgone income and changes in the utility GPs derive from 
doing unpaid work. Unfortunately, the empirical result presented here cannot explain how the three 
effects interact because of lack of information. The result shows that increased QOF income in 
2005/6 had a positive effect on GPs’ extrinsic motivation, providing supporting evidence for 
Hypothesis 4. The overall effect of increasing QOF payment was to increase GPs’ overall motivation. 
This suggests that although the policy adjustment in 2005 was a qualified success, it undermined GPs’ 
intrinsic motivation.    
 
Table 10. The effect of financial incentives on GPs’ extrinsic, intrinsic and overall motivation in 
2004/5 and 2005/6 
 

Motivation  Panel data analysis  
Intrinsic motivation  - 
Extrinsic motivation  + 
Overall motivation  + 

(+) indicates that the financial incentive has positive effect   
(-) indicates that the financial incentive has negative effect   
 
Limitations 
 
The findings in this study are subject to the following limitations. 

First, the study contains no information on GPs’ attitude towards risk. GPs may have supplied unpaid 
work as a form of insurance that they would achieve the upper threshold. Appendix E reports where 
GPs are assumed to be risk averse. Although the results cannot entirely eliminate the effect of GPs’ 
risk aversion on their provision of unpaid work, they do demonstrate that being risk averse is not the 
only reason that GPs do unpaid work.   
 
Second, it is arguable whether the way foregone income is calculated here (as the best alternative 
use of the time GPs spend supplying free services under QOF) reflects real practice. Again, this 
information is not available. Appendix F reports what happens when an alternative method of 
foregone income calculation is applied. The results show that the negative effect of foregone income 
on GPs’ intrinsic motivation does not change.   
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Third, QOF payment is remunerated at practice level, but how money is distributed within practices 
is unknown. Campbell, McDonald and Lester (2008) suggest that most doctors and nurses 
acknowledge that nurses have become the primary provider of health care for patients with chronic 
conditions. The new contract provides a significant incentive for practices to make changes in 
employment patterns. These changes or planned changes include employing more nurses, instituting 
nurse-led chronic disease management, and increasing the triage and management of minor 
illnesses by nurses (Ronald, et al., 2006). However, as partners, GPs award most of the QOF income 
to themselves; in many practices, the increased input of nurses has gone unrewarded. In other 
words, there is a mismatch between who receives the QOF payment and who does the work. The 
QOF is part of the GMS contract, and was introduced to elicit more effort from GPs, but the actual 
main performers are nurses. It would be interesting to know how QOF income and workloads are 
allocated within practices and whether the two things are correlated. Conversely, it might be argued 
that GPs are getting paid more under QOF because their practices are better managed, and that the 
problem with mismatching is merely a red herring.   
 
Fourth, the number of practitioners is determined by a simple headcount rather than by specifying 
the number of full time staff or its equivalent. One of the determinants for GPs’ outputs is working 
time. The number of working hours should have been taken into account when modelling the 
possibility that maximum payment threshold would be achieved and GPs’ provision of unpaid work 
under QOF. However, the study lacks any information about the number of hours actually worked by 
GPs.   
 
Fifth, the analysis does not take into account additional practice income from other clinical and non-
clinical work. This might have a positive effect on GPs’ provision of unpaid work as more money is 
available to spend on unpaid work. On the other hand, the effect may be negative as practitioners’ 
time becomes more valuable. A trade off must be made between time allocated to unpaid QOF 
work, other clinical paid work and non-clinical paid work. Consequently, the opportunity costs 
involved in providing unpaid QOF work are higher for GPs with high alternative incomes. Sutton and 
Mclean (2006) provide evidence for this, suggesting that practices earning a high income from other 
sources exhibit lower quality scores.  
 
Sixth, productivity is not taken into account in this analysis. The relative levels of productivity 
achieved in paid and unpaid work may affect the provision of unpaid work. Productivity data on the 
provision of care directly and not directly incentivised by money is needed to address this problem.   
 
Seventh, we assumed that practices are only extrinsically motivated when they are below the full 
payment threshold. It is arguable that this assumption underestimates the intrinsic motivation of 
GPs, as they could also be intrinsically motivated when their performance indices locate below the 
maximum payment threshold. GPs run practices as businesses; therefore, extrinsic motivation is the 
major driving force within the GMS contract for GPs to treat patients. The QOF is an optional 
scheme; payment is contingent on GPs’ performance as long as the performance index locates below 
the maximum payment threshold. It is therefore reasonable to assume that practices that choose to 
join the QOF scheme and have a performance index below the maximum payment threshold are on 
the whole extrinsically motivated. 
 
Eighth, following their examination of data gathered from Scottish general practices in 2004/5, 
Gravelle, et al. (2010) suggested that the QOF payment system creates incentives for GPs to 
manipulate their reporting of prevalence rates and exception rates. The evidence from their paper 
may call into question the way extrinsic and intrinsic motivations are measured. Similar evidence 
found in Doran, et al. (2006) shows that a small number of general practices in England achieved 
high scores under QOF in 2004/5 by excluding large numbers of patients in exception reports. This 
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suggests that we cannot exclude the possibility that GPs exploit the QOF payment system to increase 
income. However, this limitation will not invalidate our results. More likely, it will enhance the 
evidence of a crowding out effect on intrinsic motivation. The practices could have had lower 
achievement rates by accepting few patients or diagnosing more new cases, thus lowering the 
measure of intrinsic motivation. The effect of intrinsic motivation will show up even stronger if the 
gaming effects can be isolated.   
 
Ninth, the unobserved time variant of patients’ characteristics and GPs’ characteristics may lead to a 
biased estimation. For instance, patients’ characteristics may have an effect on GPs’ supply of QOF 
services through costs of treatment. However, all the patients’ characteristics variables in our 
dataset are time invariant and so all are dropped from the panel data analysis.  
 
 
9 Conclusion 

 
This paper explores how GPs respond to financial incentives under the QOF. The results suggest that 
the policy change of 1 April 2005 increased income from QOF, enhancing GPs’ extrinsic motivation 
but crowding out their intrinsic motivation. It concludes that increasing income may not be a 
completely efficient way of motivating GPs as intrinsic motivation is an important feature in their 
utility functions. This paper provides both theoretical and empirical evidence of the presence and 
importance of GPs’ intrinsic motivation and how it influences the ways that GPs respond to financial 
incentives.   
 
This result has important implications for policy makers as it shows that using strong financial 
incentives to further motivate already well-motivated professionals may have unintended effects on 
their behaviour and performance.   
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Appendix A. Descriptions of the 39 indicators in 2004/5 and 2005/6 
 
Indicator names Definitions 
CHD3 The percentage of patients with coronary heart disease whose notes record 

smoking status in the past 15 months, except those who have never smoked where 
smoking status need be recorded only once. 

CHD4 The percentage of patients with coronary heart disease who smoke, whose notes 
contain a record that smoking cessation advice or referral to a specialist service, 
where available, has been offered within the last 15 months. 

CHD5 The percentage of patients with coronary heart disease whose notes have a record 
of blood pressure in the previous 15 months. 

CHD6 The percentage of patients with coronary heart disease in whom the last blood 
pressure reading (measured in the last 15 months) is 150/90 or less. 

CHD7 The percentage of patients with coronary heart disease whose notes have a record 
of total cholesterol in the previous 15 months. 

CHD8 The percentage of patients with coronary heart disease whose last measured total 
cholesterol (measured in last 15 months) is 5 mmol/l or less. 

CHD9 The percentage of patients with coronary heart disease with a record in the last 15 
months that aspirin, an alternative anti-platelet therapy, or an anti-coagulant is 
being taken (unless a contraindication or side-effects are recorded). 

STROKE3 The percentage of patients with TIA or stroke who have a record of smoking status 
in the last 15 months, except those who have never smoked where smoking status 
should be recorded at least once since diagnosis. 

STROKE4 The percentage of patients with a history of TIA or stroke who smoke and whose 
notes contain a record that smoking cessation advice or referral to a specialist 
service, if available, has been offered in the last 15 months. 

STROKE5 The percentage of patients with TIA or stroke who have a record of blood pressure 
in the notes in the preceding 15 months. 

STROKE6 The percentage of patients with a history of TIA or stroke in whom the last blood 
pressure reading (measured in last 15 months) is 150/90 or less. 

STROKE7 The percentage of patients with TIA or stroke who have a record of total 
cholesterol in the last 15 months. 

STROKE8 The percentage of patients with TIA or stroke whose last measured total 
cholesterol (measured in last 15 months) is 5 mmol/l or less. 

DM2 The percentage of patients with diabetes whose notes record BMI in the previous 
15 months. 

DM3 The percentage of patients with diabetes in whom there is a record of smoking 
status in the previous 15 months, except those who have never smoked where 
smoking status should be recorded once. 

DM4 The percentage of patients with diabetes who smoke and whose notes contain a 
record that smoking cessation advice or referral to a specialist service, where 
available, has been offered in the last 15 months. 

DM5 The percentage of diabetic patients who have a record of HbA1c or equivalent in 
the previous 15 months. 

DM6 The percentage of patients with diabetes in whom the last HbA1C is 7.4 or less (or 
equivalent test/reference range depending on local laboratory) in last 15 months. 

DM7 The percentage of patients with diabetes in whom the last HbA1C is 10 or less (or 
equivalent test/reference range depending on local laboratory) in last 15 months. 

DM8 The percentage of patients with diabetes who have a record of retinal screening in 
the previous 15 months. 

DM9 The percentage of patients with diabetes with a record of the presence or absence 
of peripheral pulses in the previous 15 months. 

DM10 The percentage of patients with diabetes with a record of neuropathy testing in 
the previous 15 months. 
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Appendix A (continued) 

 
DM11 The percentage of patients with diabetes who have a record of the blood pressure 

in the past 15 months. 
DM13 The percentage of patients with diabetes who have a record of micro-albuminuria 

testing in the previous 15 months (exception reporting for patients with 
proteinuria). 

DM14 The percentage of patients with diabetes who have a record of serum creatinine 
testing in the previous 15 months. 

DM16 The percentage of patients with diabetes who have a record of total cholesterol in 
the previous 15 months. 

DM17 The percentage of patients with diabetes whose last measured total cholesterol 
within the previous 15 months is 5mmol/l or less. 

COPD4 The percentage of patients with COPD in whom there is a record of smoking status 
in the previous 15 months. 

COPD5 The percentage of patients with COPD who smoke, whose notes contain a record 
that smoking cessation advice or referral to a specialist service, where available, 
has been offered in the past 15 months. 

EPILEPSY2 The percentage of patients aged 16 and over on drug treatment for epilepsy who 
have a record of seizure frequency in the previous 15 months. 

EPILEPSY3 The percentage of patients aged 16 and over on drug treatment for epilepsy who 
have a record of medication review in the previous 15 months 

EPILEPSY4 The percentage of patients aged 16 and over on drug treatment for epilepsy who 
have been seizure free for the last 12 months recorded in the last 15 months.  

THYROI2 The percentage of patients with hypothyroidism with thyroid function tests 
recorded in the previous 15 months. 

MH2 The percentage of patients with severe long-term mental health problems with a 
review recorded in the preceding 15 months. This review includes a check on the 
accuracy of prescribed medication, a review of physical health and a review of co-
ordination arrangements with secondary care. 

MH4 The percentage of patients on lithium therapy with a record of serum creatinine 
and TSH in the preceding 15 months. 

ASTHMA3 The percentage of patients with asthma between the ages of 14 and 19 in whom 
there is a record of smoking status in the previous 15 months. 

ASTHMA4 The percentage of patients aged 20 and over with asthma whose notes record 
smoking status in the past 15 months, except those who have never smoked where 
smoking status should be recorded at least once. 

ASTHMA5 The percentage of patients with asthma who smoke, and whose notes contain a 
record that smoking cessation advice or referral to a specialist service, where 
available, has been offered within the last 15 months. 

ASTHMA6 The percentage of patients with asthma who have had an asthma review in the last 
15 months. 
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Appendix B. Clinical indicators, maximum and minimum payment thresholds, maximum 
available points and GP performance in 2004/5 
 

Indicator 
name 

Minimum 
payment 
threshold 

Maximum 
payment 
threshold 

Maximum 
available 
points  

Mean of 
achieved points  
(SD) 

Mean percentage  
of patients treated 
for free (SD) 

Mean percentage 
of patients 
treated  (SD) 

Secondary prevention in Coronary Heart Disease (CHD) 
CHD3 25% 90% 7 6.91 (0.47) 0.63 (0.33) 0.96(0.06) 
CHD4 25% 70% 4 3.87 (0.37) 0.76 (0.25) 0.93 (0.08) 
CHD5 25% 90% 7 6.92 (0.32) 0.62 (0.32) 0.96(0.05) 
CHD6 25% 70% 19 18.86 (0.81) 0.53 (0.25) 0.86 (0.08) 
CHD7 25% 90% 7 6.58 (0.86) 0.31 (0.33) 0.89 (0.10) 
CHD8 25% 60% 16 15.20 (2.32) 0.31 (0.25) 0.71 (0.13) 
CHD9 25% 90% 7 6.74 (0.44) 0.23 (0.29) 0.90 (0.06) 
Stroke and Transient Ischaemic Attacks (STROKE) 
STROKE3 25% 90% 3 2.94 (0.24) 0.55 (0.37) 0.94 (0.07) 
STROKE4 25% 70% 2 1.98 (0.11) 0.70 (0.33) 0.91 (0.10) 
STROKE5 25% 90% 2 1.97 (0.11) 0.57 (0.36) 0.95 (0.06) 
STROKE6 25% 70% 5 4.91 (0.34) 0.47(0.28) 0.84 (0.10) 
STROKE7 25% 90% 2 1.78 (0.35) 0.23 (0.32) 0.85 (0.13) 
STROKE8 25% 60% 5 4.48 (0.99) 0.23 (0.24) 0.66 (0.15) 
Diabetes Mellitus (Diabetes) 
DM2 25% 90% 3 2.95 (0.18) 0.51 (0.35) 0.94 (0.06) 
DM3 25% 90% 3 2.99 (0.11)  0.77 (0.26) 0.98 (0.04) 
DM4 25% 90% 5 4.84 (0.48) 0.54 (0.42) 0.94 (0.09) 
DM5 25% 90% 3 2.99 (0.09) 0.68 (0.31) 0.97 (0.04) 
DM6 25% 50% 16 15.19 (2.05) 0.17 (0.19) 0.58 (0.11) 
DM7 25% 85% 11 10.85 (0.60) 0.40 (0.28) 0.90 (0.06) 
DM8 25% 90% 5 4.56 (0.70) 0.27 (0.35) 0.87 (0.11) 
DM9 25% 90% 3 2.70 (0.46) 0.22 (0.30)  0.86 (0.12)  
DM10 25% 90% 3 2.64 (0.52) 0.19 (0.29) 0.84 (0.13) 
DM11 25% 90% 3 3.00 (0.04) 0.80 (0.24) 0.98 (0.03) 
DM13 25% 90% 3 2.46 (0.66) 0.16 (0.29) 0.80 (0.16) 
DM14 25% 90% 3 2.97 (0.13) 0.57 (0.35) 0.95 (0.05) 
DM16 25% 90% 3 2.97 (0.13) 0.54 (0.34) 0.95 (0.05) 
DM17 25% 60% 6 5.87 (0.54) 0.39(0.26) 0.75(0.12) 
Chronic Obstructive Pulmonary Disease (COPD) 
COPD4 25% 90% 6 5.88 (0.47) 0.65 (0.37) 0.95  (0.07) 
COPD5 25% 90% 6 5.83 (0.52) 0.57 (0.42) 0.94 (0.08) 
Epilepsy 
EPILEPSY2  25% 90% 4 3.87 (0.42) 0.54 (0.42)       0.94 (0.09) 
EPILEPSY3 25% 90% 4 3.80 (0.56) 0.50 (0.42) 0.92 (0.12) 
EPILEPSY4 25% 70% 6 4.65 (1.57) 0.11 (0.23) 0.64(0.16) 
Hypothyroid 
THYROI2 25% 90% 6 5.94 (0.33) 0.65(0.33) 0.96 (0.06) 
Mental Health (MH) 
MH2 25% 90% 23 22.30 (2.62) 0.60 (0.43) 0.94 (0.10) 
MH4 25% 90% 3 2.91 (0.26) 0.48 (0.49) 0.94(0.08) 
Asthma 
ASTHMA3 25% 70% 6 5.67 (0.89) 0.42(0.35) 0.81 (0.15) 
ASTHMA4 25% 70% 6 5.97(0.31) 0.75 (0.22) 0.92 (0.08) 
ASTHMA5 25% 70% 6 5.92 (0.44) 0.62 (0.31) 0.88 (0.11) 
ASTHMA6 25% 70% 20 17.50 (4.69) 0.29  (0.31) 0.73 (0.17) 
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Appendix C. Clinical indicators, maximum and minimum payment thresholds, maximum 
available points and GP performance in 2005/6 
 

Indicator 
name 

Minimum 
payment 
threshold 

Maximum 
payment 
threshold 

Maximum 
available 
points  

Mean of 
achieved 
points  
(SD) 

Mean percentage 
of patients  
treated for free 
(SD) 

Mean 
percentage of 
patients 
treated (SD) 

Secondary Prevention in Coronary Heart Disease (CHD) 
HD3 25% 90% 7 6.99 (0.14) 0.77 (0.24) 0.98 (0.03) 
CHD4 25% 70% 4 3.97 (0.18) 0.62  (0.37) 0.96 (0.05) 
CHD5 25% 90% 7 6.99 (0.11) 0.77 (0.23) 0.98 (0.03) 
CHD6 25% 70% 19 18.98 (0.42) 0.66 (0.19) 0.90 (0.06) 
CHD7 25% 90% 7 6.92 (0.33) 0.52 (0.32) 0.95 (0.05) 
CHD8 25% 60% 16 15.90 (0.74) 0.52 (0.22) 0.81 (0.10) 
CHD9 25% 90% 7 6.98 (0.21) 0.55 (0.30) 0.95 (0.04) 
Stroke and Transient Ischaemic Attacks (STROKE) 
STROKE3 25% 90% 3 2.99 (.09) 0.68 (0.31) 0.97 (0.04) 
STROKE4 25% 70% 2 2.00 (0.05) 0.78 (0.26) 0.94 (0.07)  
STROKE5 25% 90% 2 1.99 (0.05) 0.73(0.27) 0.97 (0.03) 
STROKE6 25% 70% 5 4.99 (0.18) 0.61 (0.22) 0.89 (0.07) 
STROKE7 25% 90% 2 1.96 (0.14) 0.42 (0.35) 0.93 (0.07) 
STROKE8 25% 60% 5 4.95 (0.30) 0.44 (0.24) 0.77 (0.10) 
Diabetes Mellitus (Diabetes) 
DM2 25% 90% 3 2.99 (0.07) 0.63 (0.30) 0.96 (0.04) 
DM3 25% 90% 3 3.00 (0.03) 0.86 (0.19) 0.99 (0.02) 
DM4 25% 90% 5 4.95 (0.22) 0.64 (0.38) 0.96 (0.05) 
DM5 25% 90% 3 3.00 (0.02) 0.79 (0.22) 0.98 (0.02) 
DM6 25% 50% 16 15.54 (1.52) 0.22 (0.21) 0.21 (0.11) 
DM7 25% 85% 11 10.97 (0.20) 0.49 (0.25) 0.92 (0.04) 
DM8 25% 90% 5 4.86 (0.37) 0.48 (0.40) 0.93 (0.08) 
DM9 25% 90% 3 2.89 (0.26) 0.34 (0.33) 0.91 (0.08) 
DM10 25% 90% 3 2.87 (0.29) 0.31 (0.33) 0.90 (0.08) 
DM11 25% 90% 3 3.00 (0.03) 0.87 (0.16) 0.99 (0.02) 
DM13 25% 90% 3 2.80 (0.37) 0.25 (0.31) 0.88 (0.10) 
DM14 25% 90% 3 2.99 (0.05) 0.71 (0.26) 0.97 (0.03) 
DM16 25% 90% 3 3.00 (0.03) 0.69 (0.26) 0.97 (0.03) 
DM17 25% 60% 6 5.99 (0.21) 0.54 (0.20) 0.82 (0.08) 
Chronic Obstructive Pulmonary Disease (COPD) 
COPD4 25% 90% 6 5.97 (0.23) 0.73 (0.29) 0.97 (0.04) 
COPD5 25% 90% 6 5.95 (0.26) 0.63 (0.37) 0.96 (.052) 
Epilepsy 
EPILEPSY2  25% 90% 4 3.98 (0.15) 0.68 (0.36) 0.97 (0.05) 
EPILEPSY3 25% 90% 4 3.96 (0.25) 0.64 (0.37) 0.96 (0.06) 
EPILEPSY4 25% 70% 6 5.58 (0.91) 0.23 (0.28) 0.75 (0.13) 
Hypothyroid 
THYROI2 25% 90% 6 5.99 (0.07) 0.72 (0.28) 0.97 (0.03) 
Mental Health (MH) 
MH2 25% 90% 23 22.92 (0.46) 0.62 (0.40) 0.96 (0.042) 
MH4 25% 90% 3 2.97 (0.12) 0.68 (0.46) 0.97 (0.06) 
Asthma 
ASTHMA3 25% 70% 6 5.94 (0.37) 0.54 (0.32) 0.87(0.10) 
ASTHMA4 25% 70% 6 5.99 (0.14) 0.84 (0.14) 0.95 (0.04) 
ASTHMA5 25% 70% 6 5.98 (0.16) 0.68 (0.27) 0.91 (0.08) 
ASTHMA6 25% 70% 20 19.69 (1.49) 0.45 (0.30) 0.83 0.10) 
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Appendix D. Example of the calculation of marginal QOF income  
 
Take the performance of practice 10002 in financial year 2004/5 under indicator CHD5 as an 
example. The indicator’s minimum payment threshold is 0.25 and the maximum payment threshold 
is 0.9. The practice had 7,103 patients on its list in 2004/5. The average list size in Scotland is 5,095. 
235 patients are treated for this indicator out of 245 eligible patients. The maximum payment 
threshold is 90%. GPs’ performance in this indicator surpassed the full payment threshold

%)90245235( ×> . Thus, the practice got the full available seven points. In 2004/5, each point was 
worth £75. The value of ADPF was 0.9.   
 
Based on the information above, the QOF income from every patient treated can be calculated as 
follows:  
 

(D.1)               98.2£
221

72.658£
5.220
72.658£

9.0245
72.658£

9.0245

7
5095
71039.075£
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=≈=
×

=
×

×××
=

×
×××

=
uα

 
The highest achievable QOF income from this indicator is £658.72. The denominator 221 is the 
number of patients this practice must treat to get full points for this indicator. The accurate value of 
the denominator is 220.5, but the practice will not get the maximum available points if they treat 
fewer than 221 patients. As a result, marginal income from treating the first 221 patients is £2.98. 
The marginal income forgone from treating the 222nd patient is £ 2.98.  
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Appendix E: The effect of marginal income on GPs’ intrinsic motivation when they are 
assumed to be risk averse 
 
Four models were estimated to establish whether the number of patients treated for free is the 
result of GPs’ attitudes toward risk as well as their intrinsic motivation. If risk aversion is an 
important factor in GPs’ working motivation, they may treat a few more patients for free than is 
actually needed in order to make sure that the maximum payment threshold is achieved at the end 
of the financial year. 
 
The mean value of the number of patients treated for free is 10.13 (SD=15.76) for the first year and 
13.51 (SD=18.47) for the second year in the pooled dataset.  The number of patients treated for free 
was arbitrarily reduced by two in the first regression.  The mean value of the number of patients 
treated for free after this reduction is 9.65 (SD=15.97) in the first year and 13.11 (SD=18.80) in the 
second year.  The number of patients treated for free was arbitrarily reduced by five in the second 
regression.  The mean value of the number of patients treated for free is then 9.27 (SD=16.36) in the 
first year and 12.96 (SD=19.35) in the second year.  In the third regression, the maximum payment 
threshold was arbitrarily increased by 2%.  After this adjustment, the number of patients treated for 
free on average was 8.15 (SD= 14.17) in the first year and 11.06 (SD= 16.86) in the second year.  In 
the fourth regression, the maximum payment threshold was increased by 5%.  The mean of number 
of patients treated for free is 5.64 (SD=12.03) in the first year and 7.84 (SD=14.69) in the second year.  
The specifications of the four regressions are identical to the ones discussed in Section 6.1. 
 
Coefficients of the marginal forgone income from the four regressions show that they collectively 
have a significant negative effect on GPs’ intrinsic motivation.  This suggests that even if GPs are risk 
averse, the negative correlation between GPs’ QOF income and their intrinsic motivation holds. 
 
The disadvantage of this method is that the same level of risk aversion is imposed on all practices.  In 
the absence of information about individual GPs’ attitude to risk, it is not easy to estimate its actual 
importance.  Given this limitation, the above findings can do no more than suggest that risk aversion 
is not a main driving force behind GPs’ provision of unpaid work.  However, it cannot be excluded 
from the list of possible explanations why GPs provide free services.  On the other hand, it could be 
argued that there is no reason to believe that GPs’ attitudes toward risk are correlated with their 
intrinsic motivation.  In this case, even given the fact that GPs may treat a few extra patients in order 
to guarantee their full QOF income, the results still supports the conclusion that there is a negative 
relationship between income and GPs’ intrinsic motivation.    
 
Table E.1  
The effect of marginal income on GPs’ intrinsic motivation when GPs are assumed to be risk averse 
 
Dependent variable Difference in marginal 

income between 2004/5 
and 2005/6 

t value Number of 
observations  

Reducing number of patients treated for free by two1 -0.0072** -31.17 28622 
Reducing number of patients treated for free by five2 -0.0084** -27.11 23937 
Increasing the maximum payment threshold by 2%3 -0.0042** -24.15 31333 
Increasing the maximum payment threshold by 5%4 -0.0038** -18.34 30364 

* significant at 10% ** significant at 5%
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Appendix F: Alternative method in the calculation of marginal QOF income  
 
The following supplementary estimations test whether the findings reported in the main context 
would change if forgone income is calculated using other methods.  
 
The first regression models a subsample of practices that did not achieve full points. The number of 
observations is 3,091. The forgone income is calculated as the difference between the full available 
QOF income and what was achieved in practice. The total forgone income is calculated from all thirty 
nine indicators in the study year. Forgone income is not calculated at indicator level as it is not easy to 
convert the forgone income from one group of indicators to another. Also it is wrong to take the 
average value of marginal forgone income to reflect the marginal forgone income for all indicators. 
Because the efforts and time input are different for different indicators. The results of the panel data 
analysis are reported in column two, Table F.1.  
 
The second regression models the subsample of practices which achieved full points in all clinical 
indicators. There are 9,870 observations for 2004/5 and 2005/6. The results of the panel data analysis 
are reported in column four, Table F.1.   
 
The results reported here suggest that the results reported in the main text are robust.  
 
Table F.1 
The effect of forgone income on GPs’ intrinsic motivation using an alternative method to calculate forgone 
income 
 

Dependent variable Changes in Intrinsic 
motivation   

t value Changes in Intrinsic 
motivation   

t value 

Forgone income -0.0001**  -24.01 -0.0006 -1.07 
Threshold for full QOF achievement  -0.0032 **  -12.04 -0.0022** -4.09 
Thousands of patients per GP -0.0128 -0.13 0.2580** 2.10 
Constant 0.0906**  22.08 0.0211** 3.31 
Observations 9870 3091 

 * significant at 10% ** significant at 5% 
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