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ABSTRACT
Objectives To examine the effect of introducing a non- 
clinical community health advice and navigation service on 
the demand for primary care in a socially deprived area.
Design Observational panel study with difference- in- 
differences design. We conducted fixed- effects negative 
binomial regressions to compare changes in the number 
of visits to general practitioners (GPs) in individuals who 
visited the health advice and navigation service and a 
matched control group of individuals who did not visit the 
service. In addition, we analysed the effects of visiting the 
service multiple times.
Setting and participants Our empirical setting is 
a socially deprived urban area in Germany with a 
multicultural population of about 110 000 people. Our 
analyses are based on patient data (N=1044) from a non- 
clinical community health advice and navigation service 
and from two statutory health insurers.
Outcome measures Patient demand for primary care 
measured as the number of visits to GPs before and after 
the first visit to the health advice and navigation service.
Results Visiting the service for the first time significantly 
decreased the number of GP visits compared with the 
control group (β=−0.113, p<0.1). Each additional visit to 
the service, however, significantly decreased the effect of 
the first visit (β=0.037, p<0.05).
Conclusions Our findings suggest that non- clinical 
community health advice and navigation services can 
serve as a low- threshold first point of contact. As first point 
contact, such services might possibly reduce the burden 
of primary care physicians in socially deprived areas. At 
the same time, such services might function as a gateway 
to accessing the health system, reducing unmet care 
needs and stimulate demand. Ongoing counselling in the 
service can identify medical needs that require a physician 
visit. Our findings may be useful for policymakers and 
healthcare leaders seeking to reduce the demand on the 
primary care workforce and can stimulate further research 
in this area.

INTRODUCTION
Health systems worldwide are facing short-
ages of primary care physicians, particularly in 
socially deprived areas.1–3 As a result, demand 
for these services in such areas exceeds the 
available supply, leading to inequalities and 
a decline in the quality of healthcare.4 5 This 
imbalance of supply and demand is further 
exacerbated by so- called misplaced demand: 
especially in socially deprived areas, patients 
often do not distinguish between social and 
medical problems when seeking help from 
primary care physicians. Thus, physicians are 
more likely to be confronted with questions 
about social concerns that do not actually fall 
within the scope of their practice and exper-
tise. In fact, around 20% of patients are esti-
mated to consult their general practitioners 
(GPs) about primarily social concerns.6 7 In 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study used administrative data from two large 
statutory health insurers to calculate patient de-
mand for primary care.

 ⇒ This study used a difference- in- differences regres-
sion approach allowing to control for observed and 
unobserved effects and time trends by comparing 
patients. who used the non- clinical community 
health service, with a control group of matched pa-
tients who did not.

 ⇒ The study only estimated overall effects and did not 
distinguish between different types of services by 
their potential of substitution.

 ⇒ Due to the time frame of the data, this study could 
not determine whether the short- term intervention 
leads to a long- term change in demand for primary 
care.
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these areas, the concentration of social problems, however, 
implies that the social determinants of health and well- 
being must be addressed alongside medical care.8 
Indeed, a qualitative focus group study conducted in 
an area of high socioeconomic deprivation in Scotland 
found that patients from deprived areas require more 
holistic care, which implies an understanding by GPs of 
the realities of life in such areas, as well as continuity of 
relationships, empathy and sufficient time in the consul-
tation.8 However, these expectations and requirements 
are often met by an understaffed primary care workforce 
and cannot be adequately addressed. The resulting work 
overload can lead to stress and burnout,9 which in turn 
exacerbates the inadequate and inappropriate healthcare 
provided in these areas. Thus, misplaced demand and the 
scarcity of primary care services are mutually reinforcing 
problems in socially deprived areas, which urgently need 
to be addressed.

One approach to solving this problem is to create 
a range of integrated clinical and non- clinical health 
services that, in addition to medical matters, can also 
address concerns about the social determinants of 
health, for example, through advice and counselling. In 
this context, the non- clinical health services provided by 
community or voluntary sector organisations are increas-
ingly being advocated as a way to help primary care and 
other office- based physicians in the community deal 
with complex social, mental, and physical problems and 
improve health outcomes.10–14 These services have also 
been repeatedly credited with the potential to relieve the 
burden on primary care physicians and other community- 
based medical professionals and improve their working 
conditions in the long term.15 16 Thus, non- clinical health 
services have the potential to enable a more effective 
health service provision and thereby reduce GP use. At 
the same time, non- clinical community and voluntary 
sector health services can also improve access to primary 
care and thus also increase demand for and use of primary 
care services.17

To date, evidence on how integrating non- clinical 
community and voluntary sector health services with 
primary care affects the demand for GP visits is mixed 
and remains inconclusive. Some studies have provided 
initial evidence for a reduction in the demand for primary 
care,15 16 which might be due to a shift in the volume of 
consultations to the community sector.18 These studies, 
however, have focused mainly on approaches like social 
prescribing schemes, which offer primary care profes-
sionals the opportunity to refer people to a range of local, 
non- clinical services to support their health and well- 
being. Other studies have found no statistically significant 
reductions in patient demand for primary care.17 19 20

Adding to the inconsistency of the evidence available 
to date are a range of methodological and data limita-
tions. First, the majority of studies have analysed patient- 
reported use of services or physician reports of perceived 
drops in demand,15 19 both of which were subject to recall 
bias in these non- blinded trials. Second, a common 

methodological strategy in prior research has been 
to use average- based change statistics to compare the 
demand for primary care before and after non- clinical 
community and voluntary sector health service interven-
tions.15 16 20 However, a simple before–after comparison 
does not allow the effect of a new service to be disen-
tangled from further potential factors that change over 
time, such as other developments affecting the demand 
for physician services, including general time trends. 
Also, when investigating average- based change statistics, 
it is not possible to account for a decrease or increase in 
individual demand for primary care while also consid-
ering individual- level factors that might explain some of 
the variation in physician visits, such as age, gender and 
health status.

In our study, we aimed to address this gap in the liter-
ature by examining the effect of introducing a non- 
clinical community health advice and navigation service 
on the demand for GP visits in a socially deprived area. 
We addressed the limitations outlined above, extending 
previous research in two ways: first, we drew upon admin-
istrative data from two statutory health insurers to calcu-
late patient demand for primary care. Second, we applied 
a difference- in- differences (DiD) regression approach, 
in which we controlled for unobserved effects and time 
trends by comparing patients who used the non- clinical 
community health service with a control group of 
matched patients who did not.

Our results can inform policymakers and healthcare 
leaders about the ways in which expanding non- clinical 
community and voluntary sector health services can affect 
demand for primary care. This knowledge is urgently 
needed as we search for effective ways to ameliorate the 
burden of the primary care workforce and improve the 
quality of healthcare in socially deprived areas.

METHODS
Research setting and data
This study was part of a larger research project evalu-
ating an integrated care model in a socially deprived 
urban area in Germany. Whereas the following descrip-
tion of the setting applies to the whole project, the data, 
methods and statistical analyses are unique to this specific 
study. Our empirical setting was a socially deprived urban 
area in Germany with a multicultural population of about 
110 000 people. Our analyses are based on data from a 
non- clinical community health advice and navigation 
service introduced in October 2017. The service offers 
one- on- one sessions and group interventions in which 
patients can receive health advice and education from 
nurses and allied health workers on topics such as dietary 
change, smoking cessation, social and family issues, as 
well as assistance with administrative procedures, in their 
first language. The service aims to help patients better 
understand their individual burden of disease and oppor-
tunities for prevention. In addition, the service helps 
patients prepare for and follow up on physician visits, 
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provides information about other services in the commu-
nity, and helps patients find and arrange appointments 
with the appropriate health professionals and existing 
local community services, groups, and activities. Patients 
can take two distinct pathways to use the service: social 
prescription (ie, a physician refers a patient to the service) 
or self- referral (ie, patients make an appointment with 
and access the service without first seeing, and being 
referred to it, by a physician). Regardless of the pathway 
taken, the service is free at point of use for all patients.

Our data stem from two sources: first, we extracted 
information on patients’ initial visit to the service and 
the number of subsequent visits to the service based 
on electronic visitor records. The data set accounts for 
all patients who visited the service at least once from 1 
January 2018 to 31 December 2019 and includes the 
exact dates of the visits. Second, we extracted information 
on patient demand for GPs (ie, the exact date of all visits 
to any GP) between 1 October 2017 and 31 December 
2019 from the administrative data of two statutory health 
insurers (covering more than one- third of the statutory 
health- insured inhabitants in this area) (Around 88% of 
the German population are covered by statutory health 
insurance, 10% are privately health insured, and 2% have 
other or, to a very small share, no health insurance. The 
two statutory health insurers that provided the data in this 
study provide health insurance to more than 3 million 
persons in Germany each and to more than 35 000 of the 
105 000 inhabitants in this local area.). We constructed 
a control group from the second data set by matching 
individuals in the intervention group (ie, individuals who 
visited the service at least once during the observation 
period) to individuals who did not visit the service.

Measures
Table 1 gives a description of the study variables. The 
dependent variable of interest was patients’ demand for 
primary care measured as the number of visits to any GP 
before and after the first visit to the health advice and navi-
gation service. GPs in Germany deliver a range of services, 
such as first- contact care, preventive care, diagnosis, treat-
ment, and follow- up of diseases, referral to specialists, 
and health promotion.21 22 Although these services have 
traditionally involved a mostly biomedical approach to 
healthcare, concerns about the social determinants of 
health have been raised with increasing frequency over 
the past two decades, especially in deprived urban areas. 
It can therefore be assumed that the non- clinical commu-
nity health advice and navigation service examined in this 
study might influence the demand for visits to GPs.

Because there is no common definition of, or empirical 
evidence on, the optimal length of an observation period 
for counting GP visits, we used 4 months in our main anal-
yses and conducted sensitivity analyses using observation 
periods of different lengths to test the robustness of our 
results (see sensitivity analyses in the Results section).

The main independent variables of interest were a 
dummy for whether the patient visited the health advice 

and navigation service at least once (‘first visit to the 
service’, corresponding to being in the intervention 
group) and the total number of subsequent visits to the 
service during the 6 months following their initial visit 
within the observation period (‘subsequent visits to the 
service’). In the control group, we assigned each indi-
vidual a fictitious date for the first visit to the service, 
which corresponded to the date on which their matched 
partner in the intervention group visited the service for the 
first time. We controlled for patient gender, age, comor-
bidity and overweight diagnosis (due to the high share of 
patients with this diagnosis in the intervention group and 
a high correlation between the prevalence of overweight 
and socioeconomic status23–25). Finally, because there is 

Table 1 Description of study variables

Variable Description

Dependent variable

  Number of GP 
visits

Count variable: total number of patient 
visits to any GP in the 4 months before/
after patient’s first visit to the health 
advice and navigation service

Control variables

  First visit to the 
service

Binary variable
0=patient visited the health advice and 
navigation service at least once (ie, 
intervention group)
1=patient did not visit the health 
advice and navigation service (ie, 
control group)

  Subsequent visits 
to the service

Count variable: total number of 
patient visits to the health advice and 
navigation service following the first 
visit

  Post Binary variable
1=pre- intervention period (ie, before 
the first visit to the service)
0=post- intervention period (ie, after the 
first visit to the service)

  Gender Binary variable
0=male
1=female

  Age Continuous variable: age in years

  Overweight Binary variable
0=patient had at least one registered 
overweight diagnosis
1=patient had no registered overweight 
diagnosis

  Comorbidity 
(Elixhauser Index)

Continuous variable: measure of 
patient comorbidity based on the sum 
of 31 binary comorbidity categories28 29

  Number of 
specialist visits

Count variable: total number of patient 
visits to specialists in the 4 months 
before/after patient’s first visit to the 
health advice and navigation service

GP, general practitioner.  on M
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no gatekeeping system in Germany21 22 and patients have 
direct access to specialist care, we included the number of 
specialist visits as a control variable in order to avoid bias 
due to substitution effects.

Matching and sample
We excluded patients who were younger than 18 years, 
switched during the observation period from one statu-
tory health insurer to another, were not covered by any of 
the two statutory health insurers in our study, moved (ie, 
changed their address), or whose physician visits could 
not be classified as GP or specialist care. As a result, our 
final data set consisted of data from 1044 patients who 
had visited the health and navigation service at least once 
(intervention group).

The second data set comprised information on 33 165 
other individuals from the same urban district who had 
no visits to the service (potential control group). We 
applied Mahalanobis matching with a calliper of 1.0 and 
with replacement in order to match patients in the inter-
vention group to patients who did not visit the service 
based on the following covariates: gender, age, comor-
bidity (Elixhauser score), overweight diagnosis for the 
years 2015–2017 and number of physician visits (GPs and 
specialists) in the years 2015–2017 (ie, before visiting the 
service). After finding a match and in order to calculate 
the number of physician visits (GPs and specialists) before 
and after the first visit to the service, we assigned the dates 
of the initial visit to the service of their individual matches 
in the intervention group to the control group. We 
conducted sensitivity analyses for our matching approach 
by (1) removing the calliper (ie, finding a match for all 
observations) and (2) additionally excluding outliers with 
respect to the number of GP visits in the pre- intervention 
period of the years 2015–2017 (outliers were defined as 
being more than 1.5 times the interquantile distance 
from the 75% quantile). We assessed the appropriateness 
of the matching with an unpaired t- test for indicator vari-
ables and by calculating the variance ratio for continuous 
variables. The detailed results of the different matchings 
are listed in the online supplemental appendix 1A–C. 
Overall, the quality of the matching was high, with the 
variance ratios of the continuous variables all being close 
to one and all significant differences in the means of the 
indicator variables having been eliminated. Although 
our matching was successful at reducing standardised 
differences on all matched variables, trend analyses 
showed that the intervention and control groups did not 
perfectly align. To ensure that this bias did not drive our 
findings, we also present the results of the baseline anal-
yses focusing on the intervention group only (ie, pre/
post- regressions, see below).

Statistical analyses
DiD analyses with a matched control group
We estimated the effect of visiting the health advice and 
navigation service on the number of GP visits using a 
DiD approach. Moreover, we extended the standard DiD 

approach by additionally taking account of the intensity of 
using the service (ie, the number of subsequent visits to the 
service after the first visit to it). We therefore included an 
additional interaction term, which represents the effect 
of each visit subsequent to the first visit to the service.

For our regressions, we used a fixed- effects negative 
binomial regression model because our dependent vari-
able (ie, the number of GP visits) was count data. Our 
regression model is specified as follows:

 
YiT =

β0 + β1 PostT + β2 First_visiti + β3 PostT

+ β4XiT + β5PostT First_visiti Add_visitsi + uiεiT  

where YiT is the number of GP visits made by patient i in 
period T=T1, T2, with T1 representing the pre- intervention 
period (ie, 4 months before the first visit to the service) 
and T2 representing the post- intervention period (ie, 
4 months after the first visit to the service); Post is an indi-
cator variable that has a value of 0 in period T1 and a 
value of 1 in period T2 and represents the intervention- 
independent time effect; First visit is an indicator vari-
able that has a value of 1 for patients in the intervention 
group and a value of 0 for patients in the control group 
and controls for time- invariant differences between the 
intervention and control groups; XiT are observable 
factors affecting the number of GP visits made by patient 
i in period T. We also included time- invariant factors, 
because the fixed- effects negative binomial regression 
specification in Stata is implemented as the Hausman et al 
model,26 which actually allows time- invariant regressors. 
Finally, ui is the patient’s fixed effect, and εiT is the random 
error. The intervention effect of the first visit, coefficient 
β3, identifies changes in the number of GP visits in the 
intervention group relative to changes in the number of 
GP visits in the control group, and coefficient β5 is the 
intervention effect of each subsequent visit to the service 
compared with no (subsequent) visit.

Pre/post-analyses in the intervention group
To account for the fact that the DiD approach might not 
fulfil the parallel trend assumption, we conducted addi-
tional analyses focusing on the intervention group only. 
In particular, we conducted fixed- effects regressions 
to assess whether there was a significant change in the 
number of GP visits from before to after the first visit to 
the health advice and navigation service (ie, pre/post- 
regressions). In a second model, we included an inter-
action term for the effect of each subsequent visit to 
the service. In contrast to the DiD approach, this model 
assumes that all changes occurring over time relate only 
to the intervention; thus, we cannot estimate a separate 
time effect.

Additional analyses
To assess whether there have been differences in the use 
of services by different types of patients, we conducted 
subgroup analyses stratified by patient gender, age, Elix-
hauser score and the existence of an overweight diag-
nosis. For the continuous variables, we used median splits; 
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we repeated the analyses for the resulting two groups of 
observations and compared the regression coefficients in 
terms of direction and magnitude.

Sensitivity analyses
To ensure the robustness of our findings, we repeated the 
analyses with varying time periods, data analysis methods 
and changes in samples based on the matching varia-
tions described above. First, we repeated our regression 
analyses using periods of different lengths before and 
after patients’ first visit to the service—that is, 3 months, 
5 months, 6 months and 1 year (instead of 4 months). 
Second, as there are ongoing discussions about the 
robustness of the fixed- effects negative binomial regres-
sions model, we (a) omitted the control variables from 
our regressions and (b) used a standard negative bino-
mial regression model with SEs clustered at the individual 
level. Finally, we repeated the analyses with the different 
samples resulting from the matching variations: first, 
based on all observations (matching without calliper) 
and, second, based on a more restricted sample that addi-
tionally excluded outliers with respect to physician visits 
before the use of the service.

We performed all analyses with Stata V.16 (College 
Station, Texas, USA).

Patient and public involvement
This study is part of a larger project evaluating an 
integrated care model in a socially deprived urban 
area in Germany. The public—that is, a statutory 
health insurer, physicians, local healthcare managers 
and patient representatives—were involved in the 
design and implementation of the overall project. In 
addition, practitioners (physicians, local healthcare 

workers, healthcare managers) and scientific experts 
were involved in discussing the research idea of this 
study. The results of the study and the overall project 
will be disseminated to the participants via practice- 
oriented publications and newsletters.

RESULTS
Descriptive results
Table 2 contains descriptive statistics for the study vari-
ables. The visitors to the health and navigation service, 
that is, individuals in the intervention group (IG1), were 
somewhat older on average than the population sample 
(CG0; 49.5 years compared with 41.7 years), had more 
comorbidities (Elixhauser score of 3.7 compared with 
2.7), and comprised a larger share of women (68% 
compared with 51%) and of persons with an overweight 
diagnosis (42% compared with 18%). For the matched 
control groups, the differences to the intervention groups 
were eliminated.

Regression results
The results of our regressions are summarised in table 3. 
Whereas the first two columns of table 3 report the results 
for the total sample of patients (ie, the control and inter-
vention groups), the latter two columns report the results 
only for the intervention group. The coefficients of 
interest with regard to our research questions are marked 
in bold. The intervention effect of the first visit was signifi-
cantly negative—that is, visiting the service once signifi-
cantly decreased the number of GP visits. However, the 
intervention effect of subsequent visits was significantly 
positive: each additional visit to the service significantly 

Table 2 Characteristics of the study population

IG1 IG2 IG3 CG0 CG1 CG2 CG3

n 1044 534 527 33 165 1004 523 516

Control variables

  Female 68% 63% 63% 51% 68% 63% 63%

  Age 49.5 44.5 44.5 41.7 49.4 43.9 43.8

  Elixhauser score 3.7 1.3 1.3 2.7 3.3 1.2 1.2

  Overweight 42% 29% 29% 18% 42% 29% 29%

  Number of specialist visits (mean) in the 4 months

   Before the first visit to the service 6.7 5.0 5.0 n.a. 4.6 2.9 2.9

   After the first visit to the service 6.4 4.6 4.7 n.a. 4.1 2.4 2.4

Dependent variable

  Number of GP visits (mean) in the 4 months

   Before the first visit to the service 5.6 4.0 4.0 n.a. 4.0 2.4 2.4

   After the first visit to the service 4.9 3.1 3.2 n.a. 3.5 2.1 2.1

IG1: whole intervention group (IG); IG2: IG after main matching (with calliper); IG3: IG after excluding outliers; CG0: all observations not using 
the intervention (potential matches); CG1, 2, 3: matched control group (CG) of IG1, 2, 3 (fewer observations than in the IG because some 
observations serve as match for several observations in the IG).
GP, general practitioner; n.a., not available because no fictitious service use date assigned.
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increased the number of GP visits or, in other words, 
decreased the effect of the first visit. One useful way to 
interpret the magnitude of the effects of the regression 
models in table 3 is through the use of incidence rate 
ratios. The fitted model parameters describing the effects 
of visiting the service on GP visits, when exponentiated, 
give an estimate of the incidence rate ratio: this rate ratio 
can be interpreted as the proportionate increase in the 
number of GP visits for a one- visit increase in the number 
of service visits. In other words, visiting the service once 
(compared with no visit) was associated with 0.86- unit 
decrease in the number of (ie, 14% fewer) GP visits. A 
1- unit increase in the number of subsequent service visits 
was associated with a 1.03- unit increase in the number of 
(ie, 3% more) GP visits.

Regarding the other variables, the results of the DiD 
regressions show that there was no significant intervention- 
independent time effect—that is, on average, the number 
of GP visits did not differ before and after the time of 
the first visit. Because most of the individual variation is 
captured in the individual fixed effect, the time- invariant 
control variables do not significantly affect the number 
of GP visits (except for a positive age effect in the last 

regression), whereas a change in the number of specialist 
visits positively relates to a change in the number of GP 
visits, suggesting that there are complementary rather 
than substitution effects between GP visits and visits to 
specialists. The analyses focusing on the intervention 
group support these findings.

The additional stratified analyses reveal that the direc-
tion of the intervention effects (negative for first visit 
and positive for subsequent visits) remains stable for all 
subgroups (detailed results are provided in the online 
supplemental appendix 2A–D). In terms of magni-
tude, effects seem slightly more pronounced for men. 
The DiD regression results point towards slightly more 
pronounced effects for persons without overweight diag-
nosis (compared with persons with overweight diagnosis) 
and a more pronounced effect of the first visit for older 
persons (compared with younger persons). No substan-
tial differences in effect sizes can be observed based on 
patient comorbidities (ie, low vs high Elixhauser score).

The results of our sensitivity analyses are 
summarised in tables 4 and 5 (only the coefficients for 
the intervention effects are presented). These largely 
support our findings. Altering the time periods to 3 

Table 3 Regression results

Variables

Difference- in- differences regressions Pre/post- regressions

First visit only First and subsequent visits First visit only First and subsequent visits

Intervention effect (first visit) −0.113* −0.175** −0.110** −0.170***

(0.067) (0.073) (0.044) (0.053)

Intervention effect (subsequent 
visits)

0.037** 0.036**

(0.018) (0.018)

Intervention- independent time 
effect

0.004 0.004

(0.052) (0.052)

Service users 0.077 0.109

(0.475) (0.479)

Age 0.022 0.023* 0.003 0.004

(0.014) (0.014) (0.017) (0.017)

Gender (female=1) 0.242 0.193 0.250 0.165

(0.446) (0.454) (0.543) (0.554)

Elixhauser score 0.072 0.068 0.081 0.074

(0.059) (0.059) (0.061) (0.060)

Overweight 0.721 0.761 0.715 0.776

(0.558) (0.570) (0.726) (0.744)

Specialist visits 0.020*** 0.022*** 0.017*** 0.018***

(0.005) (0.005) (0.006) (0.006)

Constant 45.118* 47.404* 7.025 10.113

(27.146) (27.322) (34.252) (34.436)

Observations 1388 1388 756 756

Number of groups 690 690 378 378

We estimated fixed- effects negative binomial models and present robust SEs, shown in parentheses. Statistical significance levels: *p<0.10, 
**p<0.05, ***p<0.01. Analyses are based on IG2 and CG2. Individuals with missing data and all zero outcomes dropped.
CG, control group; IG, intervention group.
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and 5 months did not change the regression results. 
Extending the observation period to 6 or 12 months 
led to some of the regression coefficients becoming 
non- significant, whereas the direction of the coeffi-
cients remained the same. Using fixed- effects negative 
binomial regressions without control variables and 
negative binomial regressions with clustered SEs also 
led to similar results, although with fewer significant 
effects in the DiD regressions. Finally, when changing 

the sample (ie, extending it to all observations or 
excluding outliers), the results of the DiD analyses 
became mostly non- significant, which might be due to 
reduced comparability between the intervention and 
control groups for the samples including all obser-
vations and a lower power for the sample excluding 
outliers. The effects remained stable across sample 
variations when focusing on the intervention group 
only (table 5).

Table 4 Results of sensitivity analyses for difference- in- differences regressions

Model changes: 
time periods

Time period 3 months Time period 5 months Time period 6 months Time period 12 months

First visit 
only

First and 
subsequent 
visits

First visit 
only

First and 
subsequent 
visits

First visit 
only

First and 
subsequent 
visits

First visit 
only

First and 
subsequent 
visits

Intervention effect 
(first visit)

−0.168**
(0.073)

−0.224***
(0.081)

−0.114* 
(0.061)

−0.157**
(0.066)

−0.051 
(0.058)

−0.107*
(0.063)

0.019 
(0.055)

−0.011
(0.061)

Intervention effect
(subsequent visits)

0.035*
(0.021)

0.026*
(0.016)

0.033**
(0.015)

0.015
(0.013)

N 1428 1350 1270 932

Model changes: 
data analysis 
method and 
sample

Fixed- effects model without 
control variables

Negative binomial regression 
with clustered SEs

Sample with all 
observations

Sample excluding 
outliers

First visit 
only

First and 
subsequent 
visits

First visit 
only

First and 
subsequent 
visits

First visit 
only

First and 
subsequent 
visits

First visit 
only

First and 
subsequent 
visits

Intervention effect 
(first visit)

−0.088 
(0.069)

−0.138*
(0.075)

−0.093 
(0.074)

−0.117
(0.08)

−0.016 
(0.037)

−0.017
(0.04)

−0.103 
(0.067)

−0.166**
(0.074)

Intervention effect 
(subsequent visits)

0.031*
(0.019)

0.014
(0.021)

0.000
(0.008)

0.038**
(0.018)

N 1388 1664 3094 1380

We report the main coefficients of interest from the sensitivity analyses (all other variables from main analyses included but not shown) and present 
robust SEs in parentheses. Statistical significance levels: *p<0.10, **p<0.05, ***p<0.01.

Table 5 Results of sensitivity analyses for pre/post- regressions

Model changes: 
time periods

Time period 3 months Time period 5 months Time period 6 months Time period 12 months

First visit 
only

First and 
subsequent 
visits

First visit 
only

First and 
subsequent 
visits

First visit 
only

First and 
subsequent 
visits

First visit 
only

First and 
subsequent 
visits

Intervention effect 
(first visit)

−0.118** 
(0.049)

−0.174***
(0.059)

−0.110*** 
(0.039)

−0.150***
(0.047)

−0.064* 
(0.038)

−0.115**
(0.046)

−0.012 
(0.039)

−0.04
(0.047)

Intervention effect 
(subsequent visits)

0.035*
(0.021)

0.025
(0.017)

0.030*
(0.015)

0.014
(0.014)

N 784 730 680 486

Model changes: 
data analysis 
method and 
sample

Fixed- effects model 
without control variables

Negative binomial regression 
with clustered SEs

Sample with all 
observations Sample excluding outliers

First visit 
only

First and 
subsequent 
visits

First visit 
only

First and 
subsequent visits

First visit 
only

First and 
subsequent 
visits

First visit 
only

First and 
subsequent 
visits

Intervention effect 
(first visit)

−0.104** 
(0.045)

−0.155***
(0.054)

−0.109** 
(0.047)

−0.136**
(0.056)

−0.061** 
(0.024)

−0.060**
(0.029)

−0.108** 
(0.044)

−0.170***
(0.053)

Intervention effect 
(subsequent visits)

0.031*
(0.019)

0.016
(0.02)

0.000
(0.008)

0.037**
(0.018)

N 756 832 1608 750

We report the main coefficients of interest from the sensitivity analyses (all other variables from main analyses included but not shown) and present 
robust SEs in parentheses. Statistical significance levels: *p<0.10, **p<0.05, ***p<0.01.
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DISCUSSION
With its thorough empirical and methodological 
approach, our study extends the existing evidence base 
on non- clinical community and voluntary sector health 
services and their effect on the demand for primary care. 
We found that making one visit to such a service, which 
offered health advice and assistance navigating the health 
system, led to a significant decrease in the number of GP 
visits in our empirical setting. When we investigated the 
effect of subsequent visits, however, our findings indicated 
that each additional visit to the service had a significant 
positive effect on the number of GP visits, attenuating the 
significant negative effect of the first visit. Importantly, 
however, the effect of the first visit on the number of GP 
visits was significantly larger (0.86; −14%) than that of 
subsequent service visits (1.03; 3%).

Our results suggest that some service provision may 
have shifted from GPs to the health advice and navigation 
service, decreasing the number of GP visits. This would fit 
the notion that introducing such a service might reduce 
the burden and work overload of primary care and other 
community- based physicians.16 This finding might also 
indicate that a service of this nature could serve as a low- 
threshold substitute for the first- contact care function 
of GPs. In particular, the medical and social concerns of 
patients with minor health complaints and a generally 
good health status might have already been adequately 
addressed after a single visit and possibly resolved more 
in a more comprehensive and sustainable way than would 
have been possible in a GP visit, especially if reason for 
consulting the service was a social one. This possible 
explanation needs to be empirically investigated in 
further research.

Some of the main goals of the health advice and navi-
gation service examined in this study were to educate 
or reassure patients, motivate them to help themselves 
and appropriately manage their demand for healthcare 
services. Our results carefully suggest that the service may 
indeed have contributed to the delivery of more holistic 
care and thus the possibly reduced misplaced demand for 
primary care.

Interestingly, subsequent visits to the service seemed 
to attenuate this substitution effect. One explanation 
for this finding could be that offering such a service in 
a deprived urban area might facilitate better access to 
care through its support in making appointments with 
the appropriate health professionals, and multiple visits 
to the service might have uncovered unmet health needs 
that were best addressed by a GP. Another potential expla-
nation could be that patients who visited the service only 
once may have had less serious medical or social prob-
lems and therefore were less likely to visit a GP, whereas 
those who visited the service multiple times may have had 
more serious or complicated concerns that ultimately 
required medical care. In the latter case, the substitution 
effect would be less pronounced or even negative, and 
the health and navigation service would act as a comple-
ment to primary care. In the long run, this might lead to 

improved population health through better prevention 
and earlier treatment, reducing the burden on the health 
system. Empirical investigation of these possible explana-
tions would be a highly relevant and interesting avenue 
for future research.

Overall, our findings on the effects of single and 
multiple visits to the health advice and navigation service 
add further insight into the findings of studies that have 
focused on social prescribing schemes and not found any 
statistically significant reductions or increases in patient 
demand for primary care.19 20 27 Taken together, the two 
main opposing effects identified in our study seem to 
work as underlying mechanisms: visiting the health and 
navigation service can function as a gateway to accessing 
the health system and stimulate demand, but it can 
also function as part of the health system and take over 
demand from other health system actors or institutions. 
Ideally, these counteracting effects will not take place for 
all types of visit, but rather depend on the underlying 
health or social issue. An effective health advice and navi-
gation service would, for example, reduce the number 
of GP visits made for social concerns while at the same 
time increasing the number of GP visits made to address 
medical issues—that is, improving access to care and 
reducing unmet care needs. Unfortunately, our data do 
not allow us to determine which GP visits could actually 
be substituted by a visit to the health advice and naviga-
tion service. The results of the stratified analyses point 
towards slight differences in magnitude of effects, yet the 
direction of the coefficients of the intervention effects 
remains stable across patient gender, age, overweight 
diagnosis and comorbidity score.

When interpreting the results of our study, a number 
of additional limitations need to be considered. The first 
set of limitations relates to the limited set of moderating 
factors we were able to test. We could not distinguish 
between different types of services by their potential for 
substitution. In addition, we do not have information on 
patients’ health literacy, prevention behaviour or detailed 
medical records to investigate further for which types of 
patients the use of the non- clinical health and commu-
nity service might improve access to care and hence 
increase GP use. Future research could try to disentangle 
the potential counteracting effects of reducing misplaced 
demand and increasing access to care as well as assessing 
the health outcomes associated with each care pathway 
(GP vs non- clinical community health counselling and 
navigation). Second, due to the time frame of our data, 
we could not see whether short- term increases in access 
to (and use of) care resulted in a decrease in GP visits 
over the long term. Further studies may wish to adopt 
a longer time horizon. Third, we cannot rule out all 
potential sources of endogeneity. There may have been 
time- variant unobserved characteristics that we could 
not control for and might distort our findings. However, 
by including variables identified as relevant by prior 
researchers and by eliminating the effect of time- invariant 
variables through the DiD approach, we were able to 
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address many of the methodological concerns that have 
been voiced with regard to the descriptive before–after 
comparisons that have been used in much of the previous 
research. One major precondition for the DiD approach 
is the parallel trends assumption—that is, the assumption 
that the control and intervention groups would have had 
behaved in the same way if the intervention had not taken 
place. Although this cannot be tested directly, two ways 
to provide support for the legitimacy of this claim are 
the comparability of the groups and the parallel trends 
of the outcome before the intervention. Regarding the 
former, our matching achieved comparability of interven-
tion and control groups in all observable characteristics. 
Regarding the latter, our tests showed that trends in the 
control and intervention groups before the interven-
tion did not perfectly align; therefore, we compared our 
results with the regression focusing on the intervention 
group only. Both approaches yielded the same results, 
speaking for the robustness of our findings. However, 
future research might seek to replicate our methodolog-
ical strategy in a similar setting and find a more appro-
priate control group. Fourth, the generalisability of our 
findings cannot fully be ensured. While the large data 
set warrants some robustness, the sample description 
reveals some peculiarities, such as the deprived setting 
and a large share of persons with overweight diagnosis 
in the intervention group. Yet, the matching procedure 
ensured a comparable control group and subgroup anal-
yses showed that the direction of effects did not differ for 
persons with/without overweight diagnosis. Finally, as 
some of the effects became partially non- significant in the 
sensitivity analyses, our results should be interpreted as 
tentative and the need for further research is warranted.

Our findings can inform policymakers and healthcare 
leaders about the ways in which expanding non- clinical 
community and voluntary sector health services might 
affect the demand for primary care. This knowledge is 
urgently needed as we search for more effective ways 
to ameliorate the work overload faced by the primary 
care workforce and improve the quality of healthcare 
in socially deprived areas. Our findings suggest that 
non- clinical community health advice and navigation 
services can serve as a low- threshold first point of contact, 
reducing the burden of primary care physicians and 
improving access to healthcare. Our study also provides 
some initial indication that such services might be helpful 
in reducing social inequities in healthcare access and 
population health. With this study, we intend to stimu-
late further research that replicates or builds upon our 
methodological approach to further examine the effect 
of non- clinical community and voluntary sector health 
services on the demand for GPs in socially deprived areas.
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Appendix  

Appendix 1A: Results of the main matching procedure 

   Share/Mean 
  

t-test 
 

Variable  

Treated Control % bias 

% 

reduction 

bias 

t p>t 
V(T)/ 

V(C) 

Female U 68% 51% 35.4  10.91 0.000  

M 63% 63% 0.0 100.00% 0 1.000  

Age U 49.5 41.7 37.9  11.11 0.000 0.68* 

M 44.5 43.9 3.0 92.10% 0.51 0.609 1.01 

ELX_score U 3.7 2.7 13.0  4.66 0.000 1.57* 

M 1.3 1.2 0.9 93.20% 0.19 0.848 1.07 

Adipo U 42% 18% 52.8  19.06 0.000  

M 29% 29% 0.0 100.00% 0 1.000  

GP visits 2015 U 12.5 7.0 50.6  17.99 0.000 1.53* 

M 6.6 6.3 3.1 93.90% 0.81 0.417 1.08 

GP visits 2016 U 13.1 7.1 57.5  20.61 0.000 1.58* 

M 7.0 6.7 3.7 93.50% 0.96 0.335 1.03 

GP visits Jan-

Jun 2017 

U 6.8 3.7 55.1  19.35 0.000 1.47* 

M 3.7 3.4 3.8 93.00% 1.03 0.305 1.08 

SP visits 2015 U 14.9 8.6 41.4  16.53 0.000 2.27* 

M 7.8 7.4 2.4 94.20% 0.74 0.459 1.02 

SP visits 2016 U 15.5 8.4 46.4  17.98 0.000 2.07* 

M 7.7 7.2 3.0 93.60% 1.05 0.295 1.07 

SP visits Jan-

Jun 2017 

U 8.1 4.6 43.6  15.41 0.000 1.51* 

M 4.1 3.8 3.7 91.50% 1.19 0.235 1.1 

U: Unmatched; M: Matched; GP: General practitioners; SP: Specialist physicians 

* if variance ratio outside [0.89; 1.13] for U and [0.84; 1.19] for M 
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Appendix 1B: Results of matching procedure without calliper  

   Share/Mean 
  

t-test 
 

Variable  

Treated Control % bias 

% 

reduction 

bias 

t p>t 
V(T)/ 

V(C) 

Female U 68% 51% 35.4  10.91 0.000  
M 68% 68% 0.6 98.30% 0.14 0.888  

Age U 49.5 41.7 37.9  11.11 0.000 0.68* 

M 49.5 49.4 -0.2 99.40% 0.06 0.955 0.98 

ELX_score U 3.7 2.7 13  4.66 0.000 1.57* 

M 3.7 3.3 4.4 66.00% 0.95 0.343 1.16 

Adipo U 42% 18% 52.8  19.06 0.000  
M 42% 42% 0.2 99.60% 0.04 0.965  

GP visits 2015 U 12.5 7.0 50.6  17.99 0.000 1.53* 

M 12.5 11.3 10.7 78.90% 2.32 0.021 1.20* 

GP visits 2016 U 13.1 7.1 57.5  20.61 0.000 1.58* 

M 13.1 12.0 10.2 82.20% 2.21 0.027 1.21* 

GP visits Jan-

Jun 2017 

U 6.8 3.7 55.1  19.35 0.000 1.47* 

M 6.8 6.2 11 80.00% 2.4 0.017 1.19* 

SP visits 2015 U 14.9 8.6 41.4  16.53 0.000 2.27* 

M 14.9 13.4 9.8 76.20% 2.04 0.041 1.33* 

SP visits 2016 U 15.5 8.4 46.4  17.98 0.000 2.07* 

M 15.5 13.6 12.5 73.10% 2.61 0.009 1.31* 

SP visits Jan-

Jun 2017 

U 8.1 4.6 43.6  15.41 0.000 1.51* 

M 8.1 7.1 11.9 72.60% 2.61 0.009 1.24* 

U: Unmatched; M: Matched; GP: General practitioners; SP: Specialist physicians 

* if variance ratio outside [0.89; 1.13] for U and [0.89; 1.13] for M 
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Appendix 1C: Results of matching procedure without outliers 

   Share/Mean 
  

t-test 
 

Variable  

Treated Control % bias 

% 

reduction 

bias 

t p>t 
V(T)/ 

V(C) 

Female U 66% 51% 32.1  9.42 0.000  
M 63% 63% 0 100.00% 0 1.000  

Age U 48.6 41.7 33.7  9.39 0.000 0.70* 

M 44.5 43.8 3 91.10% 0.51 0.611 1.01 

ELX_score U 3.1 2.7 6.1  2 0.046 1.41* 

M 1.3 1.2 1 83.50% 0.21 0.833 1.07 

Adipo U 40% 18% 48.6  16.55 0.000  
M 29% 29% 0 100.00% 0 1.000  

GP visits 2015 U 10.6 7.0 37  11.21 0.000 1.03 

M 6.6 6.2 3.6 90.40% 0.84 0.401 1.08 

GP visits 2016 U 11.3 7.1 45.6  13.83 0.000 1.03 

M 7.0 6.6 4.3 90.50% 1 0.319 1.04 

GP visits Jan-

Jun 2017 

U 5.9 3.7 43.4  12.88 0.000 0.94 

M 3.6 3.4 4.5 89.50% 1.08 0.281 1.08 

SP visits 2015 U 11.4 8.6 25.4  7.23 0.000 0.78* 

M 7.6 7.2 3.1 87.60% 0.76 0.444 1.02 

SP visits 2016 U 12.0 8.4 31.6  8.76 0.000 0.68* 

M 7.6 7.2 4 87.50% 1.03 0.301 1.07 

SP visits Jan-

Jun 2017 

U 6.4 4.6 27.8  7.63 0.000 0.65* 

M 4.0 3.7 4.7 83.10% 1.26 0.209 1.08 

U: Unmatched; M: Matched; GP: General practitioners; SP: Specialist physicians 

* if variance ratio outside [0.88; 1.14] for U and [0.84; 1.19] for M 
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Appendix 2A: Regression results stratified by overweight diagnosis 

 Overweight diagnosis=no Overweight diagnosis =yes 

Variables 

Difference-in-differences 

regressions Pre-post regressions Difference-in-differences Pre-post regressions 

 First visit only 

First and 

subsequent 

visits First visit only 

First and 

subsequent 

visits First visit only 

First and 

subsequent 

visits First visit only 

First and subsequent 

visits 

Intervention effect (first 

visit) 

-0.036 -0.076 -0.070* -0.088* -0.224** -0.327*** -0.057 -0.081 

(0.087) (0.094) (0.042) (0.047) (0.103) (0.114) (0.053) (0.059) 

Intervention effect 

(subsequent visits) 

  0.027   0.020   0.054**   0.021 

  (0.024)   (0.023)   (0.026)   (0.024) 

Intervention-

independent time effect 

-0.048 -0.048   0.085 0.087   
(0.068) (0.068)   (0.079) (0.079)   

Service users 
0.041 0.048   0.712 0.964   

(0.568) (0.569)   (1.115) (1.147)   

Age 
0.020 0.021 0.020 0.020 0.045 0.053 0.038 0.039 

(0.016) (0.016) (0.016) (0.016) (0.049) (0.048) (0.034) (0.034) 

Gender (female = 1) 
0.502 0.452 0.494 0.455 -2.983 -2.244 -0.217 -0.247 

(0.528) (0.533) (0.522) (0.524) (10.490) (4.274) (1.159) (1.162) 

Elixhauser Score 
0.097 0.091 0.094 0.087 0.250 0.269 -0.054 -0.057 

(0.072) (0.071) (0.070) (0.069) (0.205) (0.229) (0.126) (0.124) 

Overweight         

        

Specialist visits 
0.031*** 0.032*** 0.031*** 0.031*** 0.013** 0.015** 0.013** 0.014** 

(0.008) (0.008) (0.008) (0.008) (0.006) (0.006) (0.007) (0.007) 

Constant 
0.652 0.635 0.698 0.694 3.687 2.616 0.945 0.975 

(0.976) (0.973) (0.809) (0.807) (12.203) (5.715) (1.395) (1.410) 

Observations 916 916 916 916 472 472 472 472 

Number of groups 455 455 455 455 235 235 235 235 
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Appendix 2B: Regression results stratified by age (median split)  

 age ≤ 49 age > 49 

Variables 

Difference-in-differences 

regressions Pre-post regressions Difference-in-differences Pre-post regressions 

 First visit only 

First and 

subsequent 

visits First visit only 

First and 

subsequent 

visits First visit only 

First and 

subsequent 

visits First visit only 

First and subsequent 

visits 

Intervention effect (first 

visit) 

-0.059 -0.105 -0.095 -0.115* -0.136* -0.196** -0.047 -0.062 

(0.127) (0.138) (0.059) (0.067) (0.080) (0.089) (0.041) (0.046) 

Intervention effect 

(subsequent visits) 
 0.029  0.021  0.035  0.015 

 (0.034)  (0.032)  (0.022)  (0.020) 

Intervention-

independent time effect 

-0.058 -0.057   0.030 0.028   
(0.103) (0.103)   (0.059) (0.059)   

Service users 
0.736 0.735   -0.961 -0.919   

(0.566) (0.567)   (1.123) (1.146)   

Age 
-0.020 -0.017 -0.017 -0.016 0.007 0.005 0.011 0.011 

(0.031) (0.031) (0.031) (0.031) (0.039) (0.039) (0.040) (0.040) 

Gender (female = 1) 
0.550 0.476 0.389 0.340 0.166 0.192 0.183 0.205 

(0.569) (0.580) (0.551) (0.560) (0.865) (0.870) (0.833) (0.835) 

Elixhauser Score 
0.036 0.037 0.019 0.018 0.080 0.071 0.071 0.067 

(0.084) (0.085) (0.076) (0.076) (0.083) (0.082) (0.088) (0.087) 

Overweight 
0.640 0.680 0.488 0.494 0.735 0.697 0.940 0.927 

(0.664) (0.672) (0.616) (0.616) (1.007) (1.036) (1.100) (1.127) 

Specialist visits 
0.026*** 0.025*** 0.026*** 0.026*** 0.013* 0.016** 0.013* 0.014* 

(0.007) (0.008) (0.007) (0.008) (0.007) (0.008) (0.007) (0.008) 

Constant 
1.423 1.364 1.939 1.928 2.594 2.743 1.624 1.607 

(1.230) (1.222) (1.212) (1.204) (2.736) (2.799) (2.528) (2.563) 

Observations 638 638 638 638 750 750 750 750 

Number of groups 317 317 317 317 373 373 373 373 
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Appendix 2C: Regression results stratified by Elixhauser score (median split)  

 Elixhauser score ≤ 0 Elixhauser score > 0 

Variables 

Difference-in-differences 

regressions Pre-post regressions Difference-in-differences Pre-post regressions 

 First visit only 

First and 

subsequent 

visits First visit only 

First and 

subsequent 

visits First visit only 

First and 

subsequent 

visits First visit only 

First and subsequent 

visits 

Intervention effect (first 

visit) 

-0.091 -0.205* -0.104** -0.152*** -0.131 -0.152 -0.021 -0.019 

(0.096) (0.106) (0.046) (0.053) (0.098) (0.107) (0.049) (0.053) 

Intervention effect 

(subsequent visits) 

  0.061**   0.041*   0.013   -0.002 

  (0.024)   (0.022)   (0.028)   (0.025) 

Intervention-

independent time effect 

-0.044 -0.044   0.051 0.051   
(0.078) (0.078)   (0.070) (0.070)   

Service users 
0.453 0.592   -0.512 -0.529   

(0.573) (0.575)   (0.894) (0.899)   

Age 
0.029 0.037* 0.025 0.029 0.025 0.024 0.029 0.029 

(0.020) (0.020) (0.020) (0.020) (0.022) (0.022) (0.022) (0.022) 

Gender (female = 1) 
0.265 0.079 0.254 0.097 0.135 0.143 0.309 0.306 

(0.544) (0.573) (0.558) (0.590) (0.851) (0.846) (0.826) (0.828) 

Elixhauser Score 
0.168 0.179 0.166 0.174 0.016 0.021 -0.014 -0.014 

(0.110) (0.112) (0.111) (0.113) (0.090) (0.091) (0.077) (0.077) 

Overweight 
1.130* 1.207* 1.050 1.058 0.080 0.122 -0.097 -0.100 

(0.671) (0.683) (0.675) (0.678) (0.926) (0.933) (0.895) (0.896) 

Specialist visits 
0.021** 0.024*** 0.021** 0.023*** 0.021*** 0.021*** 0.020*** 0.020*** 

(0.009) (0.009) (0.009) (0.009) (0.007) (0.007) (0.006) (0.006) 

Constant 
0.205 -0.039 0.754 0.711 1.384 1.379 0.971 0.974 

(1.119) (1.102) (0.970) (0.984) (1.327) (1.323) (1.081) (1.082) 

Observations 846 846 846 846 542 542 542 542 

Number of groups 421 421 421 421 269 269 269 269 
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Appendix 2D: Regression results stratified by gender  

 Male Female 

Variables 

Difference-in-differences 

regressions Pre-post regressions Difference-in-differences Pre-post regressions 

 First visit only 

First and 

subsequent 

visits First visit only 

First and 

subsequent 

visits First visit only 

First and 

subsequent 

visits First visit only 

First and subsequent 

visits 

Intervention effect (first 

visit) 

-0.184 -0.260* -0.113* -0.145** -0.077 -0.126 -0.039 -0.054 

(0.123) (0.135) (0.059) (0.069) (0.079) (0.088) (0.040) (0.044) 

Intervention effect 

(subsequent visits) 

  0.070   0.040   0.026   0.013 

  (0.045)   (0.043)   (0.020)   (0.018) 

Intervention-

independent time effect 

0.007 0.001   0.005 0.006   
(0.099) (0.102)   (0.061) (0.061)   

Service users 
0.340 0.413   0.062 0.098   

(0.759) (0.750)   (0.714) (0.722)   

Age 
0.019 0.022 0.019 0.022 0.031 0.032 0.031 0.031 

(0.022) (0.021) (0.021) (0.020) (0.024) (0.024) (0.021) (0.021) 

Gender (female = 1)         

        

Elixhauser Score 
0.127 0.077 0.110 0.062 0.115 0.121 0.111 0.113 

(0.103) (0.096) (0.119) (0.097) (0.138) (0.140) (0.116) (0.115) 

Overweight 
4.784 2.536 3.826 1.818 0.412 0.458 0.388 0.402 

(30.139) (4.326) (17.247) (3.085) (0.627) (0.639) (0.614) (0.616) 

Specialist visits 
0.008 0.012 0.006 0.008 0.025*** 0.026*** 0.025*** 0.025*** 

(0.010) (0.011) (0.010) (0.011) (0.006) (0.006) (0.006) (0.006) 

Constant 
0.509 0.384 0.787 0.723 0.650 0.570 0.686 0.657 

(1.253) (1.193) (1.048) (0.984) (1.245) (1.254) (0.973) (0.970) 

Observations 458 458 458 458 930 930 930 930 

Number of groups 227 227 227 227 463 463 463 463 
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