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Abstract (168 words)

Disparities in physicians' geographical distribution lead to highly unequal access to healthcare,
which may impact quality of care in both high and low-income countries. This paper uses a
2013-2014 nationally representative survey of French general practitioners (GPs) matched
with corresponding administrative data to analyze the effects of practicing in an area with
weaker medical density. To avoid the endogeneity issue on physicians' choice of the location,
we enriched our variable of interest (practicing in a relatively underserved area) with
considering changes in medical density between 2007 and 2013, thus isolating GPs who only
recently experienced a density decline (identifying assumption). We find that GPs practicing in
underserved areas do shorter consultations and tend to substitute time-consuming procedures
with alternatives requiring fewer human resources, especially for pain management. Results
are robust to considering only GPs newly exposed to low medical density. Findings suggest a
significant impact of supply-side shortages on the mix of healthcare services used to treat
patients, and point to a plausible increased use of painkillers, opioids in particular.
Keywords: Health workforce, Medically Underserved Area, General Practitioners,
Prescriptions, Opioids, France

JEL classification: 114, 118, C31.




Introduction

France’s primary care medical density is one of the highest among the countries of the
Organization for Economic Co-operation and Development [1]. In 2013, there was almost one
GP per 1,000 inhabitants in France, while the density was around 0.7 in Germany, 0.8 in the
Netherlands, Italy and the United Kingdom, 1.1 in Belgium, 2.0 in Portugal and 0.3 in the United
States' [1]. However, the geographical distribution of General Practitioners (GPs) is very
uneven [2-6] and, actually, some parts of the French territory could be qualified as a “medical
desert” [7]. Private physicians in France, including GPs, choose freely where they wish to
practice and are paid a regulated fee. As a consequence, neither the government nor the
market have managed to prevent the emergence of relatively underserved areas (that could
be defined as below a threshold density). Increasing numbers of these areas are expected due
to recent and very strong demographic trends2. The number of GPs started to decrease in
2010 and, according to French ministry of health forecasts, medical density should continue to
decline up to 2027. A growing and aging French population, including an increasing number
of patients suffering from chronic ilinesses, will encounter decreasing numbers of GPs. In
addition, new generation GPs undertake, on average, fewer consultations than those who are

close to retirement [9,10].

Accentuating the problem is the fact that French self-employed GPs not only provide more
than 90% of primary care [11] but also carry out gatekeeping functions. By ensuring a match
between demand and supply from various healthcare professionals, GPs are essential to the
proper functioning of the whole health system [12]; but despite that, in France, they are self-
employed, in private practices, without hierarchical constraints from the public health authority
nor health insurances. It is therefore vital to better understand how GPs located in relatively

underserved areas are adapting their practices. Despite numerous studies comparing

' This comparison should be interpreted with caution, since the functioning of the health systems is not similar
across countries.

2 From 2010 to 2030, population is expected to increase by 9%, and the population aged over 60 by 30%, according
to the French national statistical institute (INSEE). Especially due to this ageing population, the proportion of the
population with chronic diseases increases too. For instance, from 14,4% in 2011 to 16,0% in 2016 [8].



healthcare access in rural and urban settings [13-15], both in low- and high-income countries,
there have been very few comprehensive quantitative studies linking healthcare professional

shortages with the quantity and quality of care received by local populations [16-18].

Methods

We used data from the third round (2013-2017) of a national panel survey of French private
practice GPs, designed to collect information about GPs’ medical practices, working conditions
and opinions on public health policies. The method used to set up the panel has been detailed
elsewhere [19]. Briefly, GPs were randomly selected from a French exhaustive database of
health professionals as of end of 2010. Sampling was stratified for gender, age, workload and
medical density. The survey is representative of GPs practicing in mainland France, except
those planning to retire or to move before the end of data collection and those exclusively
practicing alternative medicine. Of the 2,988 eligible GPs, 1,712 (57%) completed the inclusion
questionnaire and undertook to answer five future cross-sectional surveys (one every nine
months). The National Authority for Statistical Information (Commission Nationale de

I'Information Statistique) approved the panel.

Professional interviewers used a computer-assisted telephone interview system to collect data
with questionnaires that were pilot-tested for clarity and face validity among 50 GPs. GPs

received compensation equivalent to one consultation fee for their participation in each survey.

We used data from the inclusion (2013-2014) questionnaire on GPs’ working conditions and
practice organization. For consenting GPs (1,553 GPs: 91% of the sample), the data was
enriched with 2013 Social Security electronic reimbursement records providing a summary of
their activity: the number of office consultations and house calls, aggregate patient
characteristics (e.g. proportion of patients aged >60 years) and prescription data (by

Anatomical Therapeutic Chemical Classification (ATC) class).



For the descriptive analyses, data were weighted to match the mainland France GP population
in terms of medical density in 2010 (Q1, Q2-Q3, Q4), gender, age (<50, 50-58, >58 at inclusion)

and workload (in 2010: Q1, Q2-Q3, Q4).

We construct our variable of interest using a GP density indicator at health-area level [20]. A
health area is delimited by patient access-to-care flows; there are about 2,700 health areas in
mainland France. In 2013, the average density was 9.2 GPs per 10,000 inhabitants. The 25%
of the most underserved health areas had less than 7.1 GPs per 10,000 inhabitants, while the
25% of the most well served health areas had at least 10.8 GPs per 10,000 inhabitants. We
define areas with less than 8 GPs per 10,000 inhabitants as relatively underserved areas. This
threshold corresponds to the average GP density expected in France in a few years [9].
According to this threshold, 27% of GPs in our sample can be considered to practice in

relatively underserved areas in 2013 (20% in 2007).

As mentioned above, French GPs perform two main functions: gatekeeping and prescribing,
including drugs, healthcare professionals, lab tests and sickness benefits. To cover all these
dimensions, we define a set of dependent variables regarding GPs’ working conditions:
working hours per week, workload (annual number of consultations and house calls), patient
list, pace of consultations® and prescribing practices (per patient): 1) total drug prescription
volume; 2) specific drug prescriptions: painkillers (non-steroid anti-inflammatory drugs and
opioids), antibiotics and antidepressants; 3) lab tests and 4) healthcare professionals (nurses,

physical therapists) .

We use multivariate linear regressions* to estimate the following model (Model 1):

Y, = a + B * relatively underserved + yX; + €;

3 Total number of consultations divided by declared working hours; denominator derived from 2013 question on
working hours: “During last/a typical week, how much time did you spend on your private GP activities?” adjusted
for vacations [21].

4 We computed the variance inflation factor (VIF) to test for multicollinearity and interpreted VIF values less than
five as presenting no multicollinearity issues.



where

e Y is one of the dependent variables described above, observed for GP i
e Relatively underserved is a dummy variable indicating practicing in a relatively
underserved area,

e X is a set of control variables that includes GP 7 personal and professional

characteristics (gender, age, possible use of unregulated fees®, group practice),

practice community characteristics (municipality type, municipality median revenue,

located in Paris) and patient list characteristics (proportion of patients aged <16, =60

or deprived patients) as well as paramedics density (where applicable - Models 1a, 2a).

We then perform a sensitivity analysis using alternative threshold values: 7 and 9 per 10,000
inhabitants®. Furthermore, we control for possible endogeneity of location choice using the
difference between 2007 and 2013 medical density indicators (Model 2). We distinguish three
categories: never underserved, newly underserved (in 2013, but notin 2007), still underserved.

We therefore estimate:

Y; = a + B, * newly underserved; + 3, * always underserved; +yX; + €;

where newly underserved and always underserved are dummy variables indicating practice in
corresponding health areas.

We assume that GPs identified as practicing in newly underserved areas are not self-selected,

since the declining medical density in their community is only recent (identifying assumption).

All analyses were conducted with SAS 9.4 statistical software (SAS Institute, Cary, NC).

5 In France, private practice GPs are paid based on the fee-for-service system (25 euros per consultation). This
regulated-fee results from a negotiation between the government, Social Security and physician representatives. A
physician faces a choice: either she accepts regulated-fee remuneration (irrevocable option) or she can charge
“with tact and moderation” an excess fee (unregulated fee, can switch to regulated fee afterwards). However, there
has been no possibility for new GPs to opt for unregulated fees since 1990.

6 These threshold values correspond to 16% and 42% of GPs in our sample.



Results

Of the 1,553 GPs that consented to the survey being enriched with administrative data’, those
practicing in relatively underserved areas had greater workload and consultation pace, with no
significant difference in declared working hours (Table 1). Their Social Security records
reported higher per patient prescriptions of antibiotics and opioids and lower prescription of lab
tests and paramedics’ consultations, while there was no significant difference in prescription

of anti-inflammatory drugs and antidepressants.

-Table 1 here-
These GPs were also more likely to practice in a rural municipality or one with low median
revenue, and less likely to have unregulated fees (Table 2). Their patient list included more

younger patients, less elders and less deprived patients.

-Table 2 here-
Regression results suggest that GPs in relatively underserved areas had longer patient lists
and undertook more consultations annually. However, they did not report longer working hours,

so it can be concluded that their consultations were shorter (Table 3).

-Table 3 here-
These GPs also issued more per-patient prescriptions for antibiotics and painkillers (both
opioids and other anti-inflammatory products) (Table 4). In contrast, they prescribed less care
by nurses and physical therapists. \When controlling for density of corresponding paramedics,
this result remains significant for nurses, but not for physical therapists. Antidepressant and
lab test prescription volumes were not significantly affected by medical density. These results
hold in Model 2, when we attempted to control for possible endogeneity of practice location

choice (Tables 3-4).

-Table 4 here-

7 No differences found between respondents giving and refusing consent.



On average, patient lists in underserved areas had 343 patients more than in other areas
(Table 1). Taking into account GPs’ characteristics, we estimated the surplus at 306 patients
per year (Table 3). One important result regarding the prescriptions was a wider use of opioids
in underserved areas: we estimated the gap at 0.13 pills box prescribed per patient in 2013,
other things being equal (Table 4). Finally, there was no significant impact of GP density on

total drug prescription and that of lab tests, antidepressants and hypnotics.

Sensitivity analysis (Table §) suggests that all the indicators related to working conditions and

to prescribing opioids and nursing care are robust.

-Table 5 here-

Discussion

This paper examined how practicing in medically underserved areas impacts the services
offered by French GPs. An abundant literature explores the practice differences between urban
and rural GPs [13—15]. However, common definitions of rurality remain restrictive, being based
solely on total population density without considering physicians’ distribution, which can
alleviate shortages in rural areas and/or create shortages in urban areas. Our variable of
interest (practicing in relatively underserved areas) not only yields insights on both sides of the
healthcare market, but also provides relevant zoning of access-to-care flows. Our dataset
combines self-reported and administrative data, enabling us to test for differences in declared

working conditions (partially perceived) as well as objective prescription practices.

Consistent with the literature, we find that GPs in underserved areas have longer patient lists
[14], do more consultations [15] and offer shorter consultations [13]. Conversely (see, for
example [14]), we find that GPs in relatively underserved areas do not react to greater demand
by increasing their working hours. As far as working-time is concerned, consultation pace

seems to act as the sole adjustment variable.



The finding of more prescriptions for antibiotics and painkillers and fewer for nursing care
suggests a “substitution principle”, with drugs replacing healthcare professionals. Pain
management in particular seems to be affected by poor supply-side conditions. GPs in
underserved areas tend to more readily select a prescription for analgesics or antibiotics as
the best therapeutic strategy to alleviate pain and/or the risk of infections associated with
certain diseases. The general mechanism could be that, under normal supply-side conditions,
the availability of the paramedics in the ‘monitoring’ of the population (particularly the elders)
helps to save some prescriptions that are made only for caution (like antibiotics) or for the
purpose of pain control (NSAID, opioids); however we know that paramedics are rare in
underserved areas?, and it is not easy for the population to find a physical therapist or a nurse
for the follow-up of care®. For physical therapists, this hypothesized substitution-effect is easy
to understand [22]. As far as nurses are concerned, we did not find any confirmatory evidence
in the literature about this substitution effect, except the mention that nurses are following the

pharmaceutical treatment of elders, thus obtaining a better use of drugs [23].

Surprisingly, we find no effect of GP density on total drug prescriptions. One explanation is that
this outcome variable is measured as an average monetary value; these averages could be
skewed by the most expensive prescriptions - whose spatial distribution is uncorrelated with
medical density (e.g. high-price innovative molecules are tested only in very particular places).
The absence of significant difference for the use prescription of antidepressants and hypnotics
could be related to a tighter management of this type of drug prescriptions, with more precise
recommendations [24], although antibiotics or painkillers would remain more elective for the

prescribers, therefore, more submitted to contextual considerations.

8We find a Pearson correlation coefficient between GP density and physical therapists equal to 0.45 in 2013, at
health areas level. The correlation coefficient with self-employed nurses density is equal to 0.26, but it doesn’t take
into account nurses employed in health centers. Both coefficients are significant at the 5% level.

9 As mentioned in the Results section, the introduction of ‘paramedics density’ in the econometric model of
paramedics prescription tends to suppress the significance of the GP density indicator. This seems to suggest that,
as far as paramedics underutilization is concerned, low GP density is not an issue per se, but only through its strong
correlation with paramedics’ spatial distribution. Two effects might take place: either the GP internalizes the
shortage of paramedics and prescribes less paramedics visits, or the GP prescribes just as many paramedics visits,
but the patients never carry out the visit, so there are no records in the Social Security dataset.



This study has certain limitations. The survey data is cross-sectional and retrospective, making
any causal inferences debatable. However, we believe that the strategy of considering only
areas where GP density declined between 2007 and 2013 is an identifying method. Another
limitation is the way we observe patients’ characteristics, which probably explains some of the
inter-individual GP variations detected. For data protection reasons, controls were not
introduced at individual patient level, but aggregated control variables at GP patient list level

being used instead.

Despite all these reservations, our findings suggest that declining medical density significantly
impacts the mix of healthcare services offered to patients. In the light of the current effort to
better manage “opioid epidemics” [25], our result especially suggests that the forthcoming
increase in the number of underserved areas will probably hinder opioid curtailment. Policy-
makers need to bear this in mind, especially when they have to decide on the magnitude of

planning policies aiming at a better geographic distribution of physicians.
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TABLES

Table 1. Dependent variables, mainland France GPs, 2013-2014, by GP density (n=1,553)

Underserved Other p-value .
Unit Source
areas areas (Student)
'Working conditions
Working hours 53.7 52.5 0.38 Hours per week Survey
Number of different
Patient list 1,821 1,478 <0.01 patients seen in Administrative data
2013 (Social Security -
i CNAM
Workload 5,701 4691 <001  Consultationsand )
house calls in 2013
Number of patients Estimation based on
er hour worked reported and
Consultation pace 2.65 2.2 <0.01 P . . administrative data
(including : .
administrative tasks) (Social Security -
CNAM)
'Prescription practices
Antibiotics (J01) 0.93 0.84 0.02
Opioids (N02A) 0.79 0.67 <0.01 .
Number of pill boxes
Anti-inflammatory and prescribed per
antirheumatic products, 0.71 0.67 0.11 patient in 2013
non-steroids (M01A) Administrative data
Antidepressants (Social Security -
CNAM
(NOGA)? 0.49 0.49 0.99 )
Lab tests 101.4 111.7 <0.01 -
Coefficients®
Nurses 9.8 16.2 <0.01 prescribed per
patient in 2013
Physical therapists 13.2 18.3 <0.01

Notes: weighted data

Anatomical Therapeutic Chemical Classification (ATC) used for drug prescription.
2 Including phenothiazines with aliphatic side-chain (NO5AA).

b In the French Social Security Medical classification for Clinical Procedures, each procedure is defined
by a given coefficient which indicates the relative value of the act (the coefficient attributed to a
procedure is determined by its complexity, i.e. venipuncture corresponds to 1.5 coefficients for an adult
patient and to 5 coefficients for children under 5 years old). Each coefficient has a monetary value: for
services in mainland France in 2013 the value of 1 coefficient was 2.15 euros for physical therapists,
between 2.5 and 3 euros for nurses and between 0.27 and 2.52 euros for lab tests.

For illustration, depending on GPs, the average value of per-patient lab tests prescriptions was between
27.4 euros and 255.5 euros, for GPs practicing in underserved areas.
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Table 2. Control variables, mainland France GPs, 2013-2014, by GP density (n=1,553)

Total Not underserved Underserved
IObservationsa1 1,553 1,131 422
IGPs personal and professional characteristics
IWomen 30.6% 31.3% 28.4%
IAge
< 50 years old (Q1) 30.6% 31.2% 28.8%
> 58 years old (Q4) 36.8% 36.4% 38.0%
Unregulated fees 9.3% 10.5%*** 5.4%***
Group practice 54.7% 54.9% 54.1%
IPractice municipality characteristics
IRuraI municipality 16.3% 14.6%*** 21.6%***
Practice located in Paris 3.4% 3.8% 2.3%
Municipality median revenue®
Q1 23.6% 22.3%** 27.5%**
Q4 26.6% 25.2% 23.1%
IPatients' characteristics
'Proportion of patients aged <16 years,
average 20.9% 20.3%*** 22.8%***
Proportion of patients aged = 60 years,
average 24.7% 25.1%* 23.6%*
Proportion of deprived patients, average 7.8% 8.0%* 7.2%*

Notes: weighted data

Chi-square and ANOVA test results: * p<0.1, ** p<0.05, ***p<0.01.

a Unweighted

b Source: Insee open data (https://insee.fr/fr/statistiques/2388413)
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Table 3. Factors associated with GPs working conditions

Patient list Workload Consultation pace
Model 1 Model 2 Model 1 Model2 Model1 Model 2
Density in 2013 (ref. Not 305.53** ] 937.23*** ] 0.42%** _
underserved) (35.36) (126.26) (0.10)
Density in 2013 compared to 2007
299.20*** 915.33*** 0.51***
Newly underserved - (48.09) - (172.62) - (0.14)
323.86*** 970.84*** 0.36***
Always underserved - (44.33) ) (159.11) ) (0.13)
Observations 1,503 1,482 1,503 1,482 1,503 1,482
R? 0.25 0.25 0.23 0.23 0.07 0.07

Note. Non-weighted data.
Standard errors in brackets.
Controls are described in text.

Other dependent variables were analyzed, with no significant correlation with GPs’ density: working

hours (per week).
* p<0.1, ** p<0.05, ***p<0.01.

15



Table 4. Factors associated with GPs prescription practices

Anti-inflammatory and
Antibiotics (J01) Opioids (N02A) antirheumatic products, Nurses Physical therapists
non-steroids (M01A)

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 1a Model2 Model2a Model1 Model1a Model 2 Model 2a
Density in 2013 0.07** 0.13%** 0.05** -4.55%* -1.54* -3.54** -0.57
{,’,?I;e”:;’;,ved, (0.03) ) (0.03) ) (0.02) ) (0.91) (0.83) ) ) (0.73) (0.71) ) ’
Density in 2013 compared to 2007
Newly 0.09** 0.08** 0.04 -4.07*** -1.24 -3.37*** -0.85
underserved (0.04) (0.04) (0.03) (1.24) (1.13) (0.99) (0.95)
Always 0.07 0.16*** 0.05* -5.30*** -2.00* -3.89*** -0.49
underserved (0.04) (0.03) (0.03) (1.15) (1.05) (0.92) (0.90)
Density of nurses No No No No No No No Yes No Yes No No No No
Eﬁ;ssiicglc’?;lerapists No No No No No No No No No No No Yes No Yes
Observations 1,503 1,482 1,503 1,482 1,503 1,482 1,503 1,503 1,482 1,482 1,503 1,503 1,482 1,482
R2 0.10 0.10 0.20 0.20 0.15 0.15 0.26 0.40 0.40 0.40 0.17 0.27 0.27 0.27

Note. Non-weighted data.

Standard errors in brackets.

Controls are described in text.

Anatomical Therapeutic Chemical Classification (ATC) used for drug prescription.

Other dependent variables analyzed, with no significant correlation with GPs’ density: total drug prescription (per patient); lab tests; antidepressants (NO6A)
including phenothiazines with aliphatic side-chain (NO5AA); hypnotics and sedatives (NO5C) excluding butobarbital (NO5CAQ3) and barbiturates in combination
with other drugs (NO5CB02); including meprobamate, combinations (NO5SBC51).

* p<0.1, ** p<0.05, ***p<0.01.
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Table I Sensitivity results for practice in underserved area

Dependent variables B Observations R? Robust/fragile
high: 259.34*** 0.25
Patient list base: 305.53*** 1,503 0.25 robust
low: 324.45*** 0.25
Working high: 779.38*** 0.23
conditions Workload base: 937.23*** 1,503 0.23 robust
low: 935.68*** 0.22
high: 0.37*** 0.07
Consultation pace | pase: 0.42*** 1,503 0.07 robust
low: 0.31** 0.07
high: 0.07** 0.10
Antibiotics (J01) base: 0.07** 1,503 0.10 fragile
low: 0.01 0.09
Drug high: 0.14*** 0.21
prescriptions (per ~ Opioids (N02A) | pase: 0.13%** 1,503 0.20 robust
patient) low: 0.07** 0.19
Anti-inflammatory high: 0.03 0.15
and antirheumatic . o .
products, non- base: 0.05 1,503 0.15 fragile
steroids (M01A) low: 0.02 0.15
high: -4,93*** 0.40
) Nurses base: -4 55%** 1,503 0.40 robust
Paramedics low: -4.51% 0.40
prescriptions : -
Physical : ok 1,503 robust
therapists base: -3.54 ) 0.27
low: -3.60*** 0.27

Notes: The base B is the estimated coefficient from the regression with the variable of interest (relatively
underserved in 2013), where an area is considered relatively underserved if GPs density is lower than
8. The high B is the estimated coefficient from the regression where an area is considered relatively
underserved if GPs density is lower than 9. The low B is the estimated coefficient from the regression

where an area is considered relatively underserved if GPs density is lower than 7.
A fragile coefficient is defined as a coefficient that does not remain significant or changes sign.
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