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Predicting the workload in urban general
practice in The Netherlands from Jarman's
indicators of deprivation at patient level

Sijmen A Reijneveld

Abstract
Study objective - General practitioners
(GPs) working in deprived areas sup-
posedly have higher workloads. In the UK,
this has led to a higher payment per patient
from deprived areas, based on eight in-
dicators of deprivation proposed by Jar-
man. This paper aimed to examine the
applicability of the Jarman index (in-
dicators and attached weights) at patient
level in an urban GP setting outside the
UK.
Design - Data on all GP contacts were
collected from 5121 residents aged 16 and
over by interview.
Setting - Amsterdam, The Netherlands,
1992-93.
Main results - Results showed that six
out of eight of the Jarman indicators of
deprivation were indeed associated with
higher GP contact rates in adults in Am-
sterdam, though some of them without
statistical significance. The relative
importance of the indicators, however,
differed largely from Jarman's weights. In
particular, people in poor housing, un-
skilled earners, and people born in a for-
eign country had higher contact rates.
Furthermore, some indicators were highly
inter-related at patient level.
Conclusions - It is concluded that most
of the Jarman indicators can be used to
predict Amsterdam GP workload at
patient level, but that their relative weights
should be adapted for this aim. The ap-
plicability of the Jarman index (indicators
and attached weights) in other European
countries requires additional study.
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The higher workload of general practitioners
(GPs) in deprived areas of the UK, especially
London, has led to a higher payment for
patients from these areas. Payments are based
on eight indicators of area deprivation, pro-
posed byJarman on the basis of a survey among
GPs.' The predictive ability of the score on
these indicators for GP workload has been
debated intensely.2" There are criticisms of the
choice of indicators for extra workload, the use
of indicators of area deprivation instead of
individual characteristics, and the weighting
and further handling of the eight indicators
of area deprivation included in the Jarman
index.23

Some of these criticisms can be traced back
to the way in which the Jarman index was
composed. Indicators were selected on the basis
of comments from London GPs and health
care organisations, made to the Acheson Com-
mittee5 on the structure of primary health care
in inner London.6 Next, weights were derived
from a survey among English and Welsh GPs
on the relative importance of these indicators.'
It is probable that both surveys yielded results
on characteristics of individual patients which
are associated with surplus workload and not
on characteristics of the areas from which they
come. Furthermore, indicators have been se-
lected with regard to problems in London
health care and may thus be biased to dep-
rivation in urban areas,3 or even London only.7
Finally, concerning urban GP workload, a com-
parison of the weights of the Jarman index with
the actually measured workload is lacking.
A recent, large, population survey in Am-

sterdam offered the opportunity to examine the
applicability of the Jarman index (indicators
and attached weights) in an urban, European
GP setting outside the UK, in terms of the
number ofGP contacts for individual patients.4
Though Amsterdam is much smaller than Lon-
don, the complexity of its health care as well
as the size of socioeconomic health differences
are comparable.8 Furthermore, GPs have a
central position in health care, both in The
Netherlands and in the UK. Workload is also
supposed to be higher in deprived urban areas
of The Netherlands.9"0 An additional GP pay-
ment for patients from these areas has been
agreed '" and its implementation has begun."
Whether, and to what extent, the position of
individual Amsterdam patients in terms of Jar-
man indicators predicts their GP contact rate
was studied in order to examine the ap-
plicability ofJarman indicators in this context.

Methods
Data on the number of contacts with a GP
during the preceding two months and on socio-
economic background were obtained from
5121 subjects by face to face interviews. This
survey was based on a random sample (n =
8335) from the adult, non-institutionalised
Amsterdam population. It was drawn from the
municipal population register after strat-
ification for age (16-34, 35-64, and . 65 years)
and borough (17 boroughs). The aim of the
stratification was to interview a more or less
equal number of respondents for each age and
borough group. Interviews were conducted
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Table 1 Number of additional contacts due to J7arman indicators at the individual or household level in a simple and
mutually adjusted model

No of additional contacts* (p value)

Indicator (weight in Jarman score) Not Simplet Adjusted§

Single pensioner (6.62) 350 0.63 (NS) -0.03 (NS)
Child aged <5 y in family (4.64) 376 0.45 (NS) 0.10 (NS)
Unskilled or semiskilled earner (3.74) 897 1.14 (<0.001) 0.85 (<0.001)
Unemployed (3.34) (not available for work) 363 (2282) -0.35 (0.74) (<0.001)¶ -0.74 (0.64) (<0.001)1
Single parent (3.01) 374 0.74 (<0.05) 0.35 (NS)
Poor quality housing (2.88) 1008 1.32 (<0.001) 1.24 (<0.001)
Changed address (2.68) 297 -0.66 (NS) -0.86 (<0.05)
Born in foreign country (2.50) 1160 0.99 (<0.001) 0.85 (<0.001)
Age 65-74 years 458 1.26 (<0.001)¶ 0.69 (<0.001)¶

.75 years 319 2.67 1.90

* Compared with the average number of contacts (4.62/y).
t Weighted; no or invalid information on GP contact rate was obtained from 39 respondents.
: Each analysis includes age (65 and . 75 y), type of insurance, and the variable of interest.
§ Each analysis is adjusted for type of insurance and all other variables in the table.
¶ This p value concerns the analysis of this variable in three categories.

from June 1992 to June 1993, to control for
seasonal differences in health and the use of
health care services.
The overall response rate of the survey was

61.4%. To check for potential selection bias,
respondents and non-respondents were com-
pared in terms of eight characteristics which
were known concerning all ofthem. These were
age, gender, marital status, family composition,
country of birth, borough, year of settlement
in Amsterdam, and month of interview.'2 This
comparison did not show any difference,'3
which indicates that the group of respondents
is representative of the non-institutionalised
adult Amsterdam population.'2
Data on the Jarman indicators of deprivation

as obtained all pertain to the interviewed per-
son. Because our survey concerned persons of
16 and over, we have no information on one
Jarman indicator, the under 5s. Instead, we
used the presence of an under 5 in the family,
assuming that such a child will always be ac-
companied by an adult during a GP visit.
Furthermore, two indicators differed from Jar-
man's set (our definition/Jarman's definition):
poor quality housing (not wind and waterproof/
overcrowded), and changing address (to the
city during last two years/any change during
last year).
The mean number of contacts per year was

computed per indicator by multiplying the
number of contacts in the preceding two
months by six, and adjusting for age as in the
UK capitation formula.4 Next, the separate
indicators were adjusted for all the other ones
using multiple classification analysis. '4 The rel-
ative contributions of the indicators in the first,
simple model and in the second, adjusted
model were then compared with those pro-
posed by Jarman, by means ofrank correlation.
Finally, we tried to simplify the adjusted model
by eliminating variables which did not con-
tribute with statistical significance and by in-
clusion of age in more detail (10 categories
instead of 3).

All analyses were adjusted for type of in-
surance (sick fund/privately insured), because
this is known to have an independent impact
on the use of GP care,'5 and for the stratified
sampling procedure. The distribution of GP
contact rate data was highly skewed. Therefore,
all analyses were repeated for the dichotomy

"none/one or more contacts", using logistic
regression, though this problem mainly pertains
to small samples. Finally, we checked the in-
fluence of the type of health insurance on the
Jarman indicators. All analyses were performed
with the SPSS statistical package."

Results
The mean number of GP contacts per year
(95% confidence interval (95% CI)) was 4.62
(4.42,4.83). Table 1 shows that contact rates
were especially high among poorly housed
people, among unskilled or semiskilled earners,
and among people born in a foreign country.
However, people who had recently changed
address and who were unemployed had contact
rates below average. With regard to the un-
employed, this was mainly due to a high contact
rate among those not available for work, for
instance due to being a student, (early) re-
tirement, house keeping, or working incapacity.
These people were not looking for work and
were not therefore registered as unemployed.
The high contact rate among the "not avail-
able" group increased the average which caused
unemployed people to have fewer contacts than
average, but still 0.40 per year more than the
employed. A mutual adjustment ofthe separate
Jarman indicators led to smaller numbers of
extra GP contacts for all indicators. In this case
single pensioners had almost average contact
rates too.

Rankings of variables in the simple and
adjusted models were almost similar, but
differed largely from the ranks of the weights in
the Jarman formula (table 2). Rank correlations
(R) between these two were -0.12 and -0.20
for the simple and the adjusted models re-
spectively, which indicated a complete lack of
similarity. Limitation of this analysis to the
indicators which were measured completely
according to Jarman's definition gave similar
results. The same applied if, with regard to
unemployment, yearly contact rates of the un-
employed were compared with the contact rates
of those available for work, instead of with the
rates of all respondents.

Elimination of all three variables which did
not influence contact rates with statistical sig-
nificance scarcely changed the explanatory
power of the model. Inclusion of age in more
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Table 2 Ranking of3rarman indicators of deprivation according to the weights proposed by J7arman, the simple model, the adjusted model, and an

adjusted logistic regression model predicting any contact.

3tarman index Simple model* Adjusted modelt Adjusted logistic regression modelt

Variable Rank Relative weigh4 Rank Ratio of workload Rank Ratio of workload Rank Odds ratio

Single pensioner 1 2.65 5 1.03 6 0.98 1 1.30
Child aged <5 y in family 2 1.86 6 1.07 5 1.00 6 0.99
Unskilled or semiskilled worker 3 1.50 2 1.23 2.5 1.17 4 1.23
Unemployed 4 1.34 7 1.00 7 0.92 7 0.90
Single parent 5 1.20 4 1.12 4 1.03 5 1.11
Poor quality housing 6 1.15 1 1.27 1 1.26 2 1.29
Changed address 7 1.07 8 0.88 8 0.79 8 0.80
Born in foreign country 8 1.00 3 1.20 2.5 1.18 3 1.22
* Each analysis includes age (65-74 and . 75 y), type of insurance, and the variable of interest.
t Each analysis is adjusted for age (65-74 and . 75 y), type of insurance and all other variables in the table.
: Weight in the Jarman index, relative to the variable with the lowest weight.
§ Ratio of work load due to (patients with) the variable concerned, compared to the average workload (4.62 contacts/y).

detail showed that contact rates increased
steadily with advancing age. Furthermore, the
importance of a recent change of address then
decreased and was no longer statistically sig-
nificant, but the importance of the other vari-
ables hardly changed.

All results were confirmed with logistic re-
gression, using any contact as the outcome,
except for the single pensioners; in the logistic
model, single pensioners had the highest con-
tact rate. Examination of the data showed that
a rather large proportion of them visited a GP
during the preceding two months, but usually
only once. The rankings in the logistic re-
gression of all other variables mirrored those
on the average number of contacts, both for a
simple logistic model (not shown) and for an
adjusted logistic model (table 2).
Omission of the correction for type of in-

surance made some differences slightly larger,
but yielded identical rankings. However, the
type of health insurance seemed to modify the
influence of country of birth, as was shown by
a statistically significant first order interaction
between these two variables. Further analysis
showed that the additional contacts among
people born outside The Netherlands mainly
came from those with sick fund insurance.

Discussion and conclusion
Our analysis shows that six out of eight of the
Jarman indicators of deprivation are indeed
associated with higher GP contact rates among
Amsterdam adults, though some of them are
not statistically significant. The relative import-
ance of the indicators differs largely from the
experience ofEnglish and Welsh GPs, however.
In particular, people who are poorly housed,
unskilled earners, and people born in a foreign
country have higher contact rates. Among the
latter, the additional contacts mainly concern
those with sick fund insurance. Furthermore,
the contribution of all indicators to GP work-
load is smaller if they are adjusted for the other
ones, which shows that they are strongly inter-
related.
Our analysis concerns the average number

of contacts, which may have two disadvantages.
A first, statistical, disadvantage is that this
measure is highly skewed which may corrupt
the constructed model. However, logistic re-
gression predicting the occurrence of any con-
tact yields very similar results. Only the results

concerning single pensioners are different, due
to real differences between both measures. A
second disadvantage is that we do not have
information on the nature of contacts, which
also influences workload. This concerns both
the type of consultation (house calls versus
surgery visits) and the kind of problems, for
example, the occurrence of more severe health
problems and of violence from patients.916 For
instance, the higher ranking in the Jarman index
of the under 5s and single pensioners may be
explained by such qualitative aspects. Most
house calls in urban areas occur among young
children and elderly people.17
Our study concerns indicators of deprivation

at the individual level whereas in the UK these
are used at area level; this may explain some
ofthe differences we found. However, Professor
Jarman derived the weights of the index from
the responses of GPs to a questionnaire.' It
might be hypothesised that these responses
applied at least partly to individual patients
instead of to the areas in which these patients
lived. In our data, both levels are in-
terconnected too. GP contact rates diverge be-
tween Amsterdam boroughs with different
degrees of deprivation and these differences are
reduced largely if contact rates are adjusted for
Jarman's indicators at the individual level. For
instance, with regard to the proportion of
households with a low income, an indicator of
area deprivation commonly used in Am-
sterdam, 8 differences in yearly GP contact rate
are reduced from 4.31 in the most favourable
quartile and 4.70 in the least favourable one,
to 4.51 in both of them. This supports the
validity of the Jarman indicators, though not
of the attached weights.
Ben-Shlomo et al also predicted GP contact

rates on the basis of Jarman indicators at in-
dividual or household level.4 Their analysis was
thus potentially exposed to a cross-level bias
("ecological fallacy") similar to ours.'9 It was
based on the registration in 25 practices in
England and Wales of all consultations over one
year (n= 140 050) and they gave an additional
weight (2.5) to house calls. They found a rank-
ing of the Jarman indicators which is similar to
Jarman's one (R= 0.86), but differs appreciably
from ours (R varying from -0.12 to -0.36
for the various models). Thus, in England and
Wales the Jarman index (indicators and at-
tached weights) seems to be valid for both
urban and rural areas and for both the in-

543



Reijneveld

dividual and the area level, but the relative
weights do not seem to apply to the individual
level in this urbanised Dutch area.
The differing weights may be partly ex-

plained by the fact that they have been op-
timised to a specific (UK) situation, and thus
will always be different elsewhere. In addition,
differences in methodology may contribute,
especially with regard to the definition of
"workload" and of two indicators. Workload is
confined to the number of contacts in this
analysis whereas Jarman's definition is, rightly,
much broader. However, Ben-Shlomo's ana-
lysis generally confirms the ranking of Jarman's
weights using a definition of workload which
is rather similar to ours.4 Furthermore, two
indicators differed. Differences were small for
changing address, but potentially larger for
housing quality: bad weatherproofing instead
of overcrowding. In Amsterdam, both occur
more frequently among young people, but over-
crowding applies more specifically to young
families. However, omission of both indicators
from the analysis leads to even larger differences
between our results and the Jarman weights.
The large degree of difference in ranking of the
various indicators is thus at least partly due to
some real country-specific factors.
A more fundamental question is whether

GPs should simply receive additional re-
muneration for current higher contact rates of
certain patient groups or should be encouraged
to develop new services for those who are
underserved at present. A remuneration system
which is completely based on current contact
rates will not achieve the latter aim. Thus, part
of the additional payments should ideally be
aimed at developing additional services to meet,
often regionally varying, unmet needs.20 In The
Netherlands, GPs will probably receive higher
remuneration for the increased workload due
to sick fund insured patients from deprived
areas, but not for privately insured patients for
whom they receive a fee-for-service. However,
probably one half of the entire amount will be
used to fund specific local services aiming at
the needs in these deprived areas.'0

In conclusion, most of the Jarman indicators
can be used at patient level, to predict the
workload of an Amsterdam GP, and probably
Dutch urban GP workload in general, but their
relative weights should be adapted for this aim.
Population research in other European coun-

tries may show whether the Jarman index (in-
dicators and attached weights) can be applied
to urban areas in other countries with regard
to the individual or the area level. If so, they
may be useful as a basis for additional payments
for GPs working in such deprived urban areas.
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