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Background: Immigrant’s use of primary health care (PHC) services differs from that of native’s, but studies are
non-consistent, and the importance of individual explaining variables like socio-economic status, morbidity burden
and length of stay in the host country is uncertain. Methods: Registry-based study using merged data from the
National Population Register and the Norwegian Health Economics Administration Database for all immigrants
and natives �15 years registered in Norway in 2008 (3 739 244 persons), applying the Johns Hopkins ACG� Case-
Mix System. Using multivariate binary logistic and negative binomial regression analyses, respectively, we
compared overall use of PHC and number of visits to PHC between immigrants and natives, and investigated
the significance of socio-economic, immigration and morbidity variables. Results: A significantly lower percentage
of immigrants used the general practitioner (GP) compared with natives. Among GP users, however, most
immigrants used the GP at a 2–15% significantly higher rate compared with natives. Older immigrants used
their GP less and at lower rates than younger immigrants. A significantly lower percentage of immigrants from
high-income countries, but a higher percentage of all other immigrants used emergency services compared with
natives, with no differences in use rates. Morbidity burden and length of stay were essential explaining variables.
Conclusion: Lower use of PHC among immigrants could be due to better health or to access barriers, and should be
further studied, especially for the oldest immigrants. Adjusted high frequency of use may be appropriate, but it
might also be a signal of non-effective contacts.
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

Introduction

The number of immigrants in Europe is substantial and growing.
In 2010, an estimated 72.6 million migrants lived in the World

Health Organization (WHO) European region, constituting 8.7% of
the total European population.1 Research on the health of migrants,
including on use of health care services and associations between use
and socio-economic status, burden of morbidity and length of stay
in the host country, is an essential pre-condition for providing ap-
propriate and accessible services to immigrants.2,3 Information from
primary health care (PHC) is specially needed, as it is the first level
of care where people present their health complains and where the
majority of health needs are satisfied.4

However, our knowledge about how immigrants use PHC services
and the importance of individual explaining variables for use is still
inconsistent. In a systematic review, Nørredam et al.5 found several
studies in Europe showing overall higher general practitioner (GP)
use among migrants compared with non-migrants, although differ-
ences were seen in relation to country of birth, age and sex. While
factors related to health and socio-economic status explained some
of these results,6–8 this was not so in all studies.9 Furthermore, a few
studies reported no differences in use10 or lower use of GP among
subgroups of immigrants.11,12 Some studies finding lower GP util-
ization by immigrants suggested a higher utilization of EPC services
as a form of compensation of care,13 although other studies did not
support this hypothesis.9

Another review by Uiters et al.14 concluded that, compared with
the general population, immigrant groups did not make an excessive

demand upon the PHC system. However, they also remarked
variations across countries of origin, and that studies taking
confounders into account more often reported lower PHC use
among immigrants. Of the most frequently applied confounders,
health status related most strongly to differences in use of PHC
between non-immigrants and immigrants.14 Length of stay in the
host country has also been found to worsen immigrant’s health15

and increase the use of services.16

Most of the studies referred above were, however, based on health
surveys, subject to potential selection bias and loss to follow-up,
included often only immigrants from a few countries, and largely
relied on self-reported indicators of health. Recently, two studies
based on electronic medical records in Spain found lower use of
PHC among immigrants17 though differences disappeared for
adults when adjusting for morbidity burden.18

PHC in Norway includes GP and emergency care services (EPC).
By means of a nationwide registry study and applying the Johns
Hopkins ACG� Case-Mix System (the ACG� System) for health
assessment,19 we (i) described and compared the use and
frequency of use of PHC services between immigrants and natives
in Norway; and (ii) investigated the importance of morbidity
burden, socio-economic status and length of stay in Norway for
immigrants’ use of PHC services.

Methods

This is a register-based study using merged data for 2008 from the
National Population Register and the Norwegian Health Economics
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Administration database (HELFO). Individual identification
numbers assigned to all native citizens and immigrants staying in
Norway for at least 6 months were used to link the registries. Once
an immigrant has obtained this identification number, he or she has
similar access to PHC services as natives.

From the National Population Register, we obtained variables for
all residents including gender, age, immigration category, country
of origin, length of stay in Norway, place of residence,20 marital
status, education level and personal income. For analyses, income
was categorized in accordance with the WHO21: low income was
defined as 60% below the median income and high income
as 60% above the median income in Norway in 2008. HELFO
contains administrative claims for all patient contacts within
PHC in Norway. This database includes diagnosis based on the
International Classification of Primary Care (ICPC-2) for the
purpose of administrative claims received from GPs and EPC
services.

All natives (born in Norway with both parents born in Norway)
and immigrants (born abroad with both parents from abroad) �15
years who were registered in Norway in 2008 were included in the
study. Immigrants were divided according to the World Bank
income categories of their country of origin into low-income
(LIC) like Somalia and Afghanistan, lower-middle income (LMIC)
like Pakistan and Vietnam, upper-middle income (UMIC) like Iraq
and Bosnia-Herzegovina and high-income countries (HIC) like
Poland and Sweden.22

The Johns Hopkins University Adjusted Clinical Groups case-mix
system (ACG� System) was used to classify patients into morbidity
groups. The ACG System assigned all ICPC-2 diagnosis given to a
patient to one of 32 clusters named Aggregated Diagnosis GroupsTM,
or ADGs. Individual diseases or conditions are placed into a specific
ADG cluster based on five clinical dimensions: duration, severity and
aetiology of the condition, diagnostic certainty and specialty care
involvement.19 Thus, each ADG is a grouping of diagnosis similar
in terms of both clinical criteria and expected need for healthcare
resources. Individuals may have up to 32 ADGs, with a non-propor-
tional increasing degree of mobidity burden with higher number of
ADGs.

Descriptive analyses, including demography, morbidity burden
and use of services, were conducted. We aimed to compare the
use of PCH between immigrants and natives in two ways: first, to
compare the percentage of each population who had used the PHC
system (GPs, EPC and both) in 2008 and, second, the frequency of
use among PHC users. For these purposes, different outcome
variables were created and regression models conducted. Binary
logistic regression analyses were conducted to study use of PHC
defined by three dichotomous variables as if the person had
visited (i) a GP, (ii) the EPC and (iii) either of them at least once
in 2008. Similarly, but only for PHC users, negative binomial
regression was conducted to study the frequency of use through
the outcome variables (i) number of visits to the GP, (ii) number
of visits to the EPC and (iii) number of visits to both of them in
2008. Negative binomial regression was chosen because the count
outcome variables were over-dispersed. For all analyses, native
Norwegians were the reference population and immigrants were
divided into groups as explained above.

Several binary logistic and negative binomial regression models
were conducted adjusting for different variables, including gender,
age (categorised into 15–44, 45–64 and 65+) and socio-economic
status (education level, income level, civil status categorised as
married or not and place of residence). Because data regarding
morbidity burden (number of ADGs) were only available for
users, morbidity burden was only included in negative binomial
analyses, which were restricted to users. Variables that reduced the
unexplained variance of the model were identified using
Nagelkerke’s pseudo R2 measures for binary logistic and likelihood
ratio tests for negative binomial analyses, and by looking at the
correct percentages of the population identified by the models.

Results for the full models were also conducted stratified by age,
as the pattern of use of services seemed to differ according to age
group.

The associations between length of stay and the use of PHC (yes/
no) and frequency of use were investigated using binary logistic and
negative binomial regression analyses respectively for immigrants
with different lengths of stay adjusting for age, gender and income
level (and morbidity burden for frequency among users) and
presented graphically using natives as the reference group.

Analyses were conducted in SPSS 20.0 and Stata 12.0.
This study is part of the project ‘Immigrants’ health in Norway’,

which was approved by the Regional Committee for Medical and
Health Research Ethics, the Norwegian Data Inspectorate, the
Norwegian Labour Welfare Service and the Norwegian Directorate
of Health. The Norwegian Social Science Data Service prepared the
final anonymous data file.

Results

The study population comprised 3 739 244 persons of whom 10.4%
were immigrants, and is described in table 1. Immigrants were
younger than natives, and there were fewer women among HIC
and LIC immigrants compared with natives and other immigrants.
HIC immigrants were more similar to natives than other immigrants
in terms of income and education levels. Those from LIC had the
shortest length of stay in Norway. Regarding morbidity burden,
native Norwegians had more diagnose groups, expressed as ADGs,
compared with immigrants. However, MIC immigrants had five or
more ADGs as often as natives.

A significantly lower percentage of immigrants compared with
natives used the GP in 2008, but the opposite was true for EPC
use, except for HIC immigrants. However, overall use of PHC
services was still lower for immigrants. A higher percentage of all
immigrants except those from HIC had several visits to both GPs
and EPC compared with natives, with ratios of visits to EPC per 100
visits to the GP of 7.2 for natives, 6.5 for HIC immigrants, and 8.6,
7.4 and 8.8 for those from UMIC, LMIC and LIC, respectively.
Demographic differences between PHC users and non-users were
similar across immigrants and natives (results not shown).
Non-users were younger, more often men, with higher level of edu-
cation and income and shorter stay in Norway (for immigrants).
Persons with no income, however, were overrepresented among
immigrant non-users from all but HIC compared with natives.

To explore if immigrants visited EPC instead of or additionally to
GP services, the percentage of each group who visited the EPC was
calculated for GP users and non-users in 2008 (Supplementary
figure S1). The main differences in use of EPC between
immigrants and natives were drawn by patients who already used
their GP.

Different models of binary logistic regression for the dichotomous
outcome variables use of GP, use of EPC and use of both were
conducted. The model that best explained use of services included
adjustment for age, gender, income level and civil status (table 2).
Compared with natives, significantly fewer immigrants from all but
LIC used their GP and all PHC services, but a higher share of
immigrants except those from HIC used the EPC. The adjusted
results for three age groups are also presented in table 2.
Immigrants �65 years from all but HIC used GPs less than other
age groups, and the same was true for overall use of PHC, although
older immigrants from LIC used the EPC most.

Negative binomial regression analyses conducted for the number
of visits to GP, EPC and to both including only users of each of the
services are presented in table 3 as incidence rate ratios (IRR)
adjusted for different variables. Burden of morbidity was the
variable with the highest effect size regarding frequency of use of
PHC. In the fully adjusted model, compared with natives, the rates
of use of GP and total use of PHC were between 2 and 15%
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significantly higher for immigrants, although there was no difference
in EPC visits. Also for these analyses, the oldest immigrants
presented lower rates of use of PHC compared with other age
groups (results not shown).

The adjusted odds ratios (OR) for overall use of PHC services and
the IRR for PHC visits among immigrant users by length of stay in
Norway are presented in figure 1 with natives as reference population.
All immigrant groups beginning at a lower level of use, their use
increased rapidly during the first six to eight years, most of them
reaching higher levels than natives, and slowly tended to converge
to native levels after longer time in Norway. There was no associ-
ation between length of stay and the rate of visits to PHC services,
which was higher for immigrants compared with natives from the
beginning.

Discussion

In our study, a significantly lower percentage of immigrants used the
GP compared with native Norwegians, and adjustment for age,
gender and socio-economic variables slightly reduced the differences
between them. Among GP users, however, immigrants used the GP
at a statistically significant 2 to 15% higher rate compared with
natives after adjustment for the abovementioned variables plus
morbidity burden. Most immigrants �65 years used their GP less

and at lower rates than younger immigrants and natives. Regarding
emergency services, HIC immigrants used them significantly less,
but a higher share of all other immigrants used the EPC compared
with natives. This higher use did not compensate for less use of GPs
in terms of overall use of PHC. The use of PHC services, but not the
rate of use, increased with length of stay in Norway.

The nationwide coverage, with inclusion of all registered
immigrants and no selection bias, as well as the possibility to
group immigrants according to their country of origin, recognising
the heterogeneity of the population we call immigrants, are among
the strengths of our study. In addition, few studies of PHC use have
included information on both morbidity burden and socio-
economic information before. Our study is however not free from
limitations. To adjust for morbidity burden, we used diagnoses
registered for the purpose of administrative claims. This was the
only possibility to address diagnoses in Norway at a national level,
but has two main limitations. On the one hand, patients with illness
who had not used primary care in 2008 were wrongly assumed to be
healthy. For this reason, we only adjusted users for morbidity
burden. On the other hand, the accuracy of diagnoses given for
administrative claims is lower compared with, for instance,
electronic medical records. However, the use of ICPC-223,24 and
the ACG System are widely validated25,26 to compare populations,
which was the aim of this study.

Table 1 Demographics, morbidity burden and use of services for natives and immigrants 15 years and older in Norway in 2008

Natives from

Norway

HICa

immigrants

UMICb

Immigrants

LMICc

Immigrants

LICd

Immigrants

Numbers 3 349 721 183 714 90 689 78 548 36 572

Demographic information

15–44 years, % 46.5 60.9 71.7 69.0 83.7

45–64 years, % 32.4 28.6 23.6 26.7 14.7

65+, % 21.1 10.5 4.7 4.3 1.6

Women, % 50.7 45.4 52.6 53.1 45.9

Income categorised, %

No income 26.4 20.7 30.2 30.5 36.8

Low income 16.7 15.7 20.7 18.5 25.8

Middle income 44.1 52.3 43.6 44.0 34.9

High income 12.9 11.3 5.5 7.0 2.5

Education categorised, %

No education 0.1 0.6 2.4 3.4 5.5

Low education 29.8 23.1 41.4 43.2 55.2

Middle education 44.2 32.7 29.2 29.1 22.0

High education 25.9 43.6 27.0 24.3 17.3

Migration

Years living in Norway, mean n.a. 13.0 11.2 14.4 7.6

Morbidity burden [Aggregated Diagnosis GroupsTM (ADGs)]

Mean number ADGs 2.2 1.5 2.0 2.1 2.0

0 ADGs, % 21.6 42.6 28.4 28.1 29.0

1–4 ADGs, % 66.5 50.2 59.6 59.9 60.1

5 or more ADGs, % 12.0 7.2 12.0 12.0 10.9

Use of primary care

Visits to GP

No visit to GP, % 30.3 48.3 33.8 33.3 33.9

1–3 visits GP, % 42.0 32.5 36.7 36.0 38.3

4 or more visits GP, % 27.7 19.3 29.4 30.6 27.8

Mean number of visits to GP 2.78 1.96 2.92 3.02 2.78

Visits to Emergency Primary Care (EPC)

No visit to EPC, % 87.6 91.1 85.4 86.5 85.4

1 visit to EPC, % 9.6 7.1 10.9 10.1 10.8

2 or more visits to the EPC, % 2.7 1.7 3.7 3.4 3.8

Mean number of visits to EPC 0.17 0.11 0.21 0.19 0.21

Visits to PHC: either GP or EPC

Used PHC, % 71.1 53.7 68.3 68.6 68.3

a: HIC High-income countries.
b: UMIC Upper middle-income countries.
c: LMIC Lower middle-income countries.
d: LIC Low-income countries.
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Our study is in agreement with others finding lower use of PHC
among immigrants.11,12,14 Moreover, new and deeper insight into
the patterns of PHC use among immigrants is provided. First, and
opposed to the hypothesis of compensation of use between GPs and
EPC services,13,18 overall PHC use was still lower and immigrants
using EPC services more often seemed to be also GP users. Second,
once they visited their GP, immigrants had a higher probability of
visiting their GP several times compared with natives. However,
differences between immigrant and natives, though statistically sig-
nificant, represented only 0.1% of the total number of consultations
per year in Norway. Third, elderly immigrants used PHC differently
and generally less compared with younger immigrants, some of
whom used PHC more than Norwegians of the same age. Last,
immigrants with no income were overrepresented among
immigrants who did not use PHC.

The nature of our study does not allow us to give reasons for our
findings. There might be several explanations for why a lower share of
immigrants uses PHC, but those who use the system do it more often
than natives, including the personal, the cultural, the linguistic, and the
system related. Low use can be adequate if immigrants are healthier, as
suggested in the literature,16 but it can also be due to access barriers, as
suggested by lower socio-economic status among non-user
immigrants. Likewise, high utilization rates among users may be ap-
propriate and reflect the extra time needed when using interpreters or
to build a trusting relationship between the patient and the GP,27 but
might also be a signal of slower diagnosis of disease.28

As explained above, our study identifies the oldest immigrants as
different users of the PHC system compared with younger
immigrants and natives. Although this could be partially explained
by remigration to the country of origin after retirement,29 recent
studies in Norway find very low percentages of back-migration
among this group.30 In addition, our results are in contrast with
those from the European Union, where older immigrants used
more health services than natives.31 Thus, older immigrants’ use of
services in Norway should be further studied, as this group might
find more access barriers to PHC.

According to a previous study, unexplained factors seemed to
determine to a great extent disparities in the probability of

immigrants relative to natives of using emergency services, while
individual characteristics were more important in explaining the dif-
ferences in use of GPs between immigrants and natives.32 Fitting with
other studies,14,18 ours confirms the importance of adjusting for
morbidity burden, which was the main explaining factor for
frequency of use. However, Nagelkerke’s pseudo R2 in our models
reached only 0.071, indicating that even though our predictors were
significant, there are other relevant predictors for PHC use. Thus, our
results should be further confirmed using more accurate measure-
ments of disease burden for the whole study population, and the
importance of other socio-economic factors, both previous to and
after migration, should not be forgotten. We divided immigrants
depending on the wealth of their countries of origin, and
immigrants from HIC differed actually from other immigrants in
PHC use. Higher income and education levels were interrelated and
also predictors for service use, though weaker than burden of
morbidity, and the final models excluded education probably
because of missing information for the youngest. Recently, the
question regarding the consistent association between socio-
economic variables across different ethnic groups has been raised,33

and the differences in income between some immigrants and natives
who did not use PHC deserve further study of non-users.

According to other studies,34,35 a lower percentage of immigrants
used PHC compared with natives during the first years in Norway,
but immigrants’ use increased with time to above native levels.
Supporting one study that suggested that increasing frequency of
use with time happens before health decline,16 length of stay
did not change frequency of use. These findings, together with
the higher rates of visits among users could indicate that
immigrants are not getting what they expect from PHC services, or
are ‘over-serviced but underserved’, as recently suggested by Flynn
et al.27 Further qualitative research could help to answer this question.

Overall, this study reveals the importance of differentiating
between use and frequency of use for immigrants, assessing
burden of disease, socio-economic factors and time of stay in the
country when planning appropriate and accessible PHC services.
Alternative models of care delivery could be explored including
the users in their development and evaluation.

Table 2 Use of PHC services: GP, EPC and both services (yes/no for each variable) for all immigrants and by age group

Use of GP (yes/no) Use of EPC (yes/no) Use of primary care (yes/no)

Odds ratio Nagelkerke

R Square

Odds ratio Nagelkerke

R Square

Odds ratio Nagelkerke

R Square

Norway (ref) 1 1 1

High-income countries, all 0.49** 0.071 0.68** 0.011 0.48** 0.065

15–44 years 0.41** 0.093 0.61** 0.010 0.40** 0.086

45–64 years 0.59** 0.051 0.79** 0.011 0.59** 0.049

65+ years 0.84** 0.029 0.88** 0.005 0.83** 0.026

Upper-middle income countries, all 0.90** 0.071 1.12** 0.011 0.89** 0.065

15–44 years 0.91** 0.093 1.12** 0.010 0.90** 0.086

45–64 years 1.07** 0.051 1.16** 0.011 1.05* 0.049

65+ years 0.55** 0.029 0.97 0.005 0.54** 0.026

Lower-middle income countries, all 0.90** 0.071 1.04** 0.011 0.89** 0.065

15–44 years 0.86** 0.093 0.98 0.010 0.84** 0.086

45–64 years 1.23** 0.051 1.22** 0.011 1.22** 0.049

65+ years 0.50** 0.029 0.98 0.005 0.50** 0.026

Low income countries, all 1.00 0.071 1.05** 0.011 0.99 0.065

15–44 years 1.06** 0.093 1.07** 0.010 1.04* 0.086

45–64 years 1.15** 0.051 1.13* 0.011 1.13** 0.049

65+ years 0.65** 0.029 1.55** 0.005 0.68** 0.026

Results of binary logistic regression analyses across immigrant groups, adjusted for age, gender, marital status and income level. Norway
used as the reference country.
Age: adjusted as three categories when conducting analyses for all individuals, and as continuous variable when conducting analyses for
each age group separately.
*Significant result at the P < 0.05 level.
**Significant result at the P < 0.001 level.
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Table 3 Frequency of use of PHC services: Number of visits to GP, EPC and both services for each of the service users’ IRR: Results of different
models of negative binomial regression across immigrant groups

Use of GP Use of EPC Use of primary care

IRR Log likelihood IRR Log likelihood IRR Log likelihood

Model 1: Unadjusted results

Norway (ref) 1 �6205011 1 �595832.6 1 �6467643

High-income countries 0.95** 0.95** 0.94**

Upper-middle income countries 1.10** 1.03** 1.11**

Lower-middle income countries 1.13** 1.03** 1.14**

Low income countries 1.05** 1.04* 1.06*

Model 2: Adjusted by agea and gender

Norway (ref) 1 �6144679 1 �595885.3 1 �6408658

High-income countries 0.98** 0.95** 0.97**

Upper-middle income countries 1.22** 1.04** 1.22**

Lower-middle income countries 1.24** 1.03** 1.24**

Low income countries 1.20** 1.04* 1.20**

Model 3: Adjusted by age,a gender, income and civil status

Norway (ref) 1 �6090254 1 �590395 1 �6351453

High-income countries 0.98** 0.96** 0.97**

Upper-middle income countries 1.18** 1.02 1.18**

Lower-middle income countries 1.20** 1.02* 1.20**

Low income countries 1.14** 0.99 1.14**

Model 4: Adjusted by age,a gender and burden of morbidity

Norway (ref) 1 �5656161b 1 �579224b 1 �5831999b

High-income countries 1.03** 0.99 1.02**

Upper-middle income countries 1.15** 1.02* 1.15**

Lower-middle income countries 1.18** 1.01 1.17**

Low income countries 1.15** 1.03* 1.15**

Model 5: Adjusted by age,a gender, income, civil status and burden of morbidity

Norway (ref) 1 �5615660c 1 �575424.4c 1 �5790864.4c

High-income countries 1.02** 1.00 1.02**

Upper-middle income countries 1.13** 1.01 1.13**

Lower-middle income countries 1.15** 1.01 1.15**

Low income countries 1.12** 1.01 1.12**

Norway used as the reference country. IRR, Incidence rate ratios.
a: Age in three categories (15–44 years; 45–64 years; 65+).
b: Likelihood Ratio Test (Model 4 vs. Model 2) P < 0.05.
c: Likelihood Ratio Test (Model 5 vs. Model 3) P < 0.05.
*Significant result at the P < 0.05 level.
**Significant result at the P < 0.01 level.
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ratios (IRR) for visits to PHC services for PHC users. Results adjusted for age, gender, civil status, income level and morbidity burden (number of
ADGs). Reference Norway (IRR = 1)
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Supplementary data

Supplementary data are available at EURPUB online.
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Key points

� A significantly higher percentage of native Norwegians used
the GP compared with immigrants in 2008. Among GP
users, however, immigrants used the GP at a significantly
higher rate compared with natives.
� Most immigrants �65 years used their GP less and at lower

rates than younger immigrants and natives.
� A higher share of immigrants from middle and low-income

countries used the emergency services compared with
natives. This higher use did not compensate for less use of
GPs in terms of overall use of PHC.
� It is important to differentiate between use and frequency of

use when planning appropriate and accessible PHC services
for immigrants. Alternative models of care delivery could be
explored for elderly immigrants including the users in their
development and evaluation.
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