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Abstract

Objective. To compare the likelihood of being a frequent attender (FA) to general practice among native Norwegians and
immigrants, and to study socioeconomic and morbidity factors associated with being a FA for natives and immigrants.
Design, serting and subjects. Linked register data for all inhabitants in Norway with at least one visit to the general practitioner
(GP) in 2008 (2 967 933 persons). Immigrants were grouped according to their country of origin into low- (LIC), mid-
dle- (MIC), and high-income countries (HIC). FAs were defined as patients whose attendance rate ranked in the top 10%
(cut-off point > 7 visits). Main outcome measures. FAs were compared with other GP users by means of multivariate binary
logistic analyses adjusting for socioeconomic and morbidity factors. Results. Among GP users during the daytime, immi-
grants had a higher likelihood of being a FA compared with natives (OR (95% CI): 1.13 (1.09-1.17) and 1.15 (1.12-1.18)
for HIC, 1.84 (1.78-1.89) and 1.66 (1.63-1.70) for MIC, and 1.77 (1.67-1.89) and 1.65 (1.57-1.74) for LIC for men
and women respectively). Pregnancy, middle income earned in Norway, and having cardiologic and psychiatric problems
were the main factors associated with being a FA. Among immigrants, labour immigrants and the elderly used GPs less
often, while refugees were overrepresented among FAs. Psychiatric, gastroenterological, endocrine, and non-specific drug
morbidity were relatively more prevalent among immigrant FA compared with natives. Conclusion. Although immigrants
account for a small percentage of all FAs, GPs and policy-makers should be aware of differences in socioeconomic and
morbidity profiles to provide equality of health care.

Key Words: Emigrants and immigrants, general practice, health care research, morbidiry, Norway, primary health care, registries,
soctoeconomic factors

Introduction . ..
age, female gender, low social support, living alone,

Frequent attenders (FAs) defined as the top 10% of unemployment, and low income [1,7]. Moreover,

general practice attenders, account for up to 50% of
all contacts [1,2] in general practice, disproportion-
ately consuming the general practitioner’s (GP) and
patient’s time [2,3] and health resources [4] but not
necessarily receiving optimal health care [5] and
sometimes feeling themselves to be a burden to
society [6]. Despite different definitions and high
heterogeneity, FAs are characterized by increasing

high rates of physical and mental disease [1,7,8]
multimorbidity [1], higher drug use, and polyphar-
macy [9] have been reported among FAs. Being
a FA might be adequate if the patient needs frequent
medical advice and control or to compensate for
communication difficulties, but might be a sign
of the patient not obtaining the expected help
[5,6,29].
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e Immigrants are a heterogeneous growing
group in Europe and they seem to use
primary care differently than natives.

e Immigrants more often become frequent
attenders, especially those coming from
middle- and low-income countries.

e However, elderly immigrants are underrep-
resented among frequent attenders in
general practice.

e Gastrological, endocrine, and non-specific
morbidity are relatively more prevalent
among immigrant frequent attenders
compared with natives.

The share of migrants in Europe is growing, and
migration itself is beginning to be recognized as
an independent social determinant of health [10].
Norwegian GPs have approximately 10% of immi-
grants among their patients [11,12]. Knowledge of
immigrants’ health service use is therefore needed to
provide better care to this heterogenic group [13].
Although a higher share of native Norwegians use
primary care services compared with immigrants,
there is evidence that immigrants who use primary
care have more GP contacts per patient [14,15].
However, little is known about predictors for
becoming a FA among immigrants compared with
natives. In this study we aimed to investigate the
associations between being a FA and: (i) being an
immigrant, (ii) demographic and morbidity variables
for natives and immigrants separately, and (iii) rea-
son for migration and length of stay in Norway for
immigrants.
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Material and methods
Design, setting, and data sources

Register data for 2008 from the National Population
Register (NPR), the Norwegian Health Economics
Administration Database (HELFO), and the Norwe-
gian Prescription Database (NorPD) were linked
using personal identification numbers assigned to
all Norwegian citizens and immigrants staying in
Norway for at least six months. Access to health
care services is provided similarly to natives and
immigrants with an identification number.

Among all registered inhabitants, those with at
least one daytime visit to a GP in 2008 were included
in this study and classified according to their native
or immigrant background (Figure 1). Immigrants
were defined as persons born abroad with both
parents from abroad, and grouped according to the
World Bank income categories of their country of
origin into low- (LIC), middle- (MIC), and high-
income countries (HIC) [16]. Natives were defined
as persons born in Norway with both parents from
Norway. Other combinations and 25 immigrants
without country category were excluded.

Variables

Information regarding gender, age, immigration cat-
egory, country of origin, reason for migration (family
reunification, labour, refugee, or other reasons),
length of stay in Norway, place of residence (urban
vs. rural or semi-rural [17]), marital status, education
level (no education, low, middle or high), and income
was obtained from NPR. Income information was
defined as the sum of wage income and net business

Registered population in

Norway in 2008

(n=4 841 423)
No GP contact in 2008 Not defined as immigrant or

(n=1521482) native
(n=351983)
GP-users
Natives=2 721 075
Immigrants*= 256 858

Frequent attenders Other users

(>7 visits to GP)
Natives=315 636
Immigrants*= 35 236

* 25 immigrants could not be further classified in any group

(1-7 visits to GP)
Natives= 2 405 439
Immigrants*=211 622

Figure 1. Flow-chart for the study population.
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income during 2008 and categorized in accordance
with the World Health Organization [18]: low income
was defined as 60% below, and high income as 60%
above the median income in the population studied.
No income was reported for children and for nearly
80% of the older group.

The HELFO database contains administrative
claims with International Classification of Primary
Care (ICPC-2) based diagnoses for all patient con-
tacts with a GP in Norway. Among inhabitants with
at least one daytime visit to the GP in 2008 (66.9%
of natives and 58.2% of immigrants), FAs were
defined as patients whose attendance rate ranked
in the top 10% disregarding age, gender, or other
characteristics (cut-off point: > 7 visits). Other users
were defined as the rest of the study population. A
dichotomous pregnancy variable was created using
ICPC-2 to identify women with at least one pregnancy-
related diagnosis in 2008.

Data extracted from NorPD [19] comprised all
drug prescriptions [20] dispensed during 2008. The
Johns Hopkins University Adjusted Clinical Groups
case-mix system (ACG® System) was used to orga-
nize each generic drug/route of administration com-
bination into 19 Major Pharmacy Defined Morbidity
Groups (Rx-MGs), including specific “other phar-
macology groups”, according to primary anatomic-
physiological system, morbidity differentiation,
expected duration, and severity of the morbidity type
targeted by the medication [21,22]. All 19 Rx-MGs
groups were included as dichotomous variables.
Additionally, the total number of unique drug/route
of administration combinations for each patient was
calculated.

Statistics

Descriptive analyses of the population divided into
FAs and other users were followed by binary logistic
regression analyses for the dependent variable FAs
vs. other users. Analyses were conducted in three
steps: first, including both natives and immigrants we
studied the association between being immigrant and
a FA; thereafter, for natives and each of the immi-
grant groups separately we studied the associations
between demographic and morbidity variables and
being a FA. Lastly, only immigrants with information
on reason for migration (available since 1990 and
not registered for Swedish and Danish immigrants),
and length of stay in Norway were included to
study the associations between these variables and
being a FA.

Several logistic regression models with different
adjusting variables were explored to find predictors
for being a FA for immigrants and natives. Analyses
were also conducted separately for both genders to
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be able to adjust for pregnancy. The models that best
explained associations included adjustment for age
categorized in four groups, gender, income level in
Norway, and all Rx-MGs as 19 dichotomized vari-
ables, and are those shown in Tables I and III and
Figure 1. The middle age category was chosen as
reference based on exploration of the data, as FA
increased with age, but the distribution of FAs in
the older group was different for immigrants and
natives. No income was selected as reference, as
there was a clear pattern of decreasing use of GP
with higher income level when studying all the
population together. Education and income levels
were associated and education was thus not included
in the final analyses as there was a higher proportion
of missing data. Pregnancy further improved the
models (higher Nagelkerke R?), but it did not change
the main results. For simplicity, pregnancy was only
included in analyses presented by gender. All vari-
ables were included as covariates. Analyses were con-
ducted in SPSS 20.0.

This study is part of the project “Immigrants’
health in Norway”, which was approved by the
Regional Committee for Medical and Health
Research Ethics. As a nationwide register study, con-
sent was not considered necessary. The Norwegian
Social Science Data Service prepared the final pseud-
onymized data file.

Results

The study population included 2 967 933 persons
with at least one GP daytime visit in 2008 in Norway
(see Figure 1).Table I gives the characteristics of the
population by immigrant background for both FAs
and other users. For variables with missing informa-
tion, the numbers of persons entered in the analyses
are included in the table. For all groups, FAs were
more often women, older, married, pregnant, and
lived in urban places. Other users more often had
high education and high income in Norway. A higher
percentage of refugees and lower percentages of both
family reunification and labour immigrants were
observed among FAs compared with other users. The
mean number of pharmacological drugs purchased
was higher for FAs compared with other users.

FAs comprised 11.6% of the native Norwegians,
and 11.7% of HIC, 16.6% of MIC, and 13.6% of
LIC immigrants. Binary logistic regression adjusted
analyses for FA vs. other users confirmed the higher
odds of all immigrants compared with natives to be
FA: 1.13 (1.09-1.17) for HIC, 1.84 (1.78-1.89) for
MIC, and 1.77 (1.67-1.89) for LIC men and 1.15
(1.12-1.18) for HIC, 1.66 (1.63-1.70) for MIC, and
1.65 (1.57-1.74) for LIC women.
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Table II. Association between socioeconomic characteristic and being a frequent attender for native Norwegians and high-,
middle-, and low-income country immigrants: Crude and adjusted odds ratios and 95% confidence intervals.

Native Norwegians® HIC! Immigrants

Women Men Women Men
Crude OR Adjusted OR* Crude OR Adjusted OR* Crude OR Adjusted OR* Crude OR Adjusted OR*
Age:
0-14 years 0.12 (0.11-0.12) 0.51 (80.49-0.53) 0.17 (0.16-0.18) 0.49 (0.47-0.51) 0.11 (0.08-0.15) 0.56 (0.42-0.75) 0.12 (0.09-0.16) 0.49 (0.33-0.63)
15-44 years 0.88 (0.87-0.89) 1.26 (1.24-1.28) 0.48 (0.48-0.49) 0.95 (0.93-0.97) 0.81 (0.77-0.86) 0.98 (0.91-1.06) 0.44 (0.41-0.48) 0.87 (0.80-0.96)

45-64 years (ref.) 1 1 1 1 1 1 1 1

65 years and older 1.48 (1.46-1.49) 0.93 (0.92-0.95) 1.99 (1.96-2,01) 1.05 (1.02-1.07) 1.36 (1.27-1.46) 0.87 (0.79-0.95) 1.71 (1.57-1.86) 0.89 (0.79-1.00)
Income in Norway:

No income (ref.) 1 1 1 1 1 1 1 1

Low income 0.80 (0.79-0.81) 0.95 (0.93-0.97) 0.80 (0.80-0.82) 0.87 (0.85-0.89) 0.73 (0.68-0.79) 1.06 (0.96-1.16) 0.85 (0.76-0.95) 1.18 (1.03-1.34)

Middle income 0.97 (0.96-0.98) 1.26 (1.24-1.28) 0.74 (0.73-0.75) 1.10 (1.08-1.13) 0.95 (0.90-1.01) 1.55 (1.43-1.67) 0.67 (0.62-0.72) 1.42 (1.26-1.59)

High income 0.50 (0.49-0.52) 0.71 (0.70-0.74) 0.35 (0.34-0.36) 0.51 (0.49-0.52) 0.52 (0.46-0.59) 0.84 (0.73-0.97) 0.33 (0.29-0.34) 0.57 (0.49-0.66)
Pregnancy:

Non-pregnant (ref.) 1 1 n.a. n.a. 1 1 n.a. n.a.

Pregnant 3.21 (3.17-3.26) 6.48 (6.36-6.60) n.a. n.a. 2.84 (2.67-3.02) 7.26 (6.70-7.87) n.a. n.a.

Notes: *Logistic regression. Results adjusted for all other applicable variables in the table (age, pregnancy for women, income levels) and
for pharmacological treatment (all 19 major Rx-MGs). 0. Native Norwegians. Nagelkerke R? for adjusted model: 0.254 for women, 0.255
for men. 1. HIC = high-income country. Nagelkerke R? for adjusted model: 0.251 for women, 0.237 for men. 2. MIC = middle-income
country. Nagelkerke R2 for adjusted model: 0.301 for women, 0.245 for men. 3. LIC = low-income country. Nagelkerke R? for adjusted

model: 0.351 for women, 0.258 for men. n.a. = not applicable.

Concerning our second research question, the
associations between age, gender, pregnancy, and
income level and being FAs vs. other users are pre-
sented in Table II for natives and immigrants, as both
crude and adjusted odds ratios (OR). For all groups,
children (0-14 years old) had the lowest odds of
being FAs. Being older than 65 years was also associ-
ated with lower probability of being a FA, particu-
larly for MIC and LIC immigrants. Among women,
pregnancy was the main explaining factor for all FA
groups. Compared with having no income, middle
income in Norway was associated with higher odds
of being a FA after adjustment, while high income
was a protective factor, but only for natives, HIC
immigrants, and MIC men. Low income in Norway
constituted a risk factor for being a FA for HIC and
MIC immigrants, but was protective for Norwegians.
The adjusted associations between being FA and
selected Rx-MGs are depicted in Figure 2. Cardio-
vascular, psychiatric, infectious, and general symp-
toms’ pharmacological morbidity was most strongly
associated with FA. There were minor differences
across native and immigrant groups in the associa-
tion between most Rx-MG and being a FA, except
for psychiatry, gastroenterological, endocrine, and
“other and non-specific” Rx-MG@G, which were
relatively more prevalent among some immigrant
FAs, and cardiology, which was less prevalent among
MIC FAs.

To study the impact of reason for migration
and length of stay on being a FA, binary logistic
regression analyses including only immigrants were
conducted (Table IIT). Compared with family reuni-
fication immigrants, labour immigrants from MIC

and LIC had lower likelihood of being a FA, while
refugees were at risk for being a FA (non-significant
for LIC). Longer stay in Norway slightly increased
the chance of being a FA for HIC immigrants.

Discussion
Principal findings

Our study states the higher odds of immigrants
compared with native Norwegians of becoming a FA
once they have been in contact with general practice
in the daytime. Although there were differences
between immigrants, common to most of them was
that the elderly, labour immigrants, and those earn-
ing a high income used general practice less often,
while pregnant women, refugees, and those earning
a middle income were overrepresented among FAs,
after adjusting for pharmacologic-based morbidity
and other socioeconomic factors. Some immigrant
FAs had relatively lower prevalence of cardiologic
problems, which were the most prevalent pharmaco-
logical risk factors for Norwegians, while psychiatry,
gastroenterological, endocrine, and “other and non-
specific” pharmacy groups were more prevalent
among immigrant compared with native FAs.

Strengths and weaknesses

The main strengths of our study are the nationwide
coverage, with inclusion of all registered immigrants
and no selection bias, the inclusion of information
on both morbidity burden and socioeconomic fac-
tors, and the possibility to differentiate immigrants
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MIC? Immigrants

LIC? Immigrants

Women

Men

Women

Men

Crude OR

Adjusted OR*

Crude OR

Adjusted OR*

Crude OR

Adjusted OR*

Crude OR

Adjusted OR*

0.07 (0.06-0.10)
0.72 (0.89-0.75)
1

0.63 (0.56-0.70)

1

0.90 (0.85-0.96)
1.29 (1.23-1.34)
0.78 (0.68-0.89)

1
2.97 (2.84-3.11)

0.49 (0.37-0.64)
0.96 (0.90-1.02)
1

0.43 (0.37-0.48)

1
1.20 (1.12-1.29)
1.80 (1.70-1.90)
1.06 (0.91-1.24)

1
6.69 (6.30-7.10)

0.10 (0.08-0.13)
0.53 (0.50-0.60)
1

0.84 (0.75-0.94)

1
0.78 (0.72-0.85)
0.95 (0.89— 1.00)
0.48 (0.43-0.54)

n.a.
n.a.

0.50 (0.39-0.65)
0.97 (0.91-1.03)
1

0.62 (0.54-0.70)

1

1.18 (1.07-1.31)
1.69 (1.57-1.83)
0.75 (0.66-0.84)

n.a.
n.a.

0.08 (0.06-0.11)
0.79 (0.70-0.90)
1

0.72 (0.50-1.01)

1
1.02 (0.91-1.14)
1.50 (1.36-1.66)
0.84 (0.52— 1.36)

1
5.13 (4.67-5.62)

0.40 (0.28-0.57)
0.83 (0.70-0.98)
1

0.41 (0.27-0.63)

1
1.04 (0.90-1.19)
1.56 (1.38-1.75)
0.86 (0.50-1.48)

1
8.28 (7.35-9.33)

0.10 (0.08-0.14)
0.44 (0.38-0.50)
1

0.89 (0.61-1.31)

1

0.87 (0.73-1.05)
1.70 (1.49-1.94)
1.24 (0.91-1.69)

n.a.
n.a.

0.55 (0.38-0.78)
0.89 (0.76-1.05)
1

0.58 (0.37-0.91)

1
0.95 (0.78-1.18)
1.86 (1.56-2.21)
1.02 (0.72-1.44)

n.a.
n.a.

according to their origin. Our definition of frequent
attendance as the top 10% of attenders at general
practice is discriminative from normal attenders in
terms of patient characteristics compared with
broader definitions [2]. However, we explored sev-
eral limits (including more than eight visits), but
more than seven was the number that came nearer
to 10% of the whole population. Results in this paper
would nevertheless have not changed using narrower
definitions. Our study has some weaknesses too. We
have no data for undocumented immigrants. The
NorPD contains information on prescription drugs
purchased, not on actual drug use. However, the use
of purchased medication as a proxy for consumption
is recognized in epidemiology [23]. Also, although
the ACG System and Rx-MCG are validated as
morbidity burden adjusting risk measurements
[24-26], they are not culturally validated. Our results
cannot reflect prevalence of illnesses, as they do not
address non-pharmacological treatment or those not
seeking help.

Findings in relation to other studies

To our knowledge, immigrant background among
FAs has not been studied before. As previously
described in the general population [1,7], increasing
age was associated with being a FA for most groups
before adjustment. However, taking into account
morbidity burden and other explanatory variables,
our study revealed that some of the eldest immigrant
groups had nearly half the likelihood of being FA
compared with middle-aged patients.

According to previous studies [1,7], females were
overrepresented among FAs. However, this associa-
tion was much weaker when adjusting for pregnancy
(results not shown). Although some FA studies
exclude pregnant women [1], we aimed to explore

demographic differences between groups, and thus
chose to keep pregnant women and present results
by gender for some analyses, showing that pregnancy
is crucial but does not alone explain differences
between native and immigrant FAs.

While other studies have related unemployment
and low-income status to being a FA [1,7], our
adjusted results indicated that high income was
mainly protective, but middle income in Norway
represented a risk factor for being a FA. The fact that
some low and no income groups and elderly immi-
grants, especially females, had lower odds of being a
FA could be a sign of the “inverse care law” [27],
representing underuse among vulnerable groups,
and should be targeted in primary care policies.

The most relevant pharmacy groups in our study
are already described among FAs in the previous
literature: antibiotics, analgesics, psychotropic, car-
diovascular, and gastrointestinal drugs [5,8,9]. Also,
high prevalence of medically unexplained symptoms
[28] and high use of antidiabetics have been previ-
ously described among non-Western immigrants
who often visit their GP. Relative differences in
pharmacological morbidity between immigrant and
native FAs versus other users should be further
investigated.

Meaning of the study

Among general practice users, immigrants have a
higher likelihood of being a FA compared with
natives. A patient can become a FA because of his/
her own perception of health care need and satisfac-
tion with care given [30], because of the GP’s own
capability of dealing with some types of patients [31],
or because of system factors [8,14]. GPs should
consider that consultations with immigrants and
natives might be different in some of these three
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Figure 2. Major pharmacy defined morbidity groups for frequent attenders vs. other users: Adjusted results for native Norwegians and
high-, middle-, and low-income country immigrants. Notes: Logistic regression. Variables in the model: gender, age-categorized income
level in Norway and all 19 Major Pharmacy Defined Morbidity Groups.



Frequent attenders among immigrants 239

Table III. Association between reason for migration and length of stay and being a frequent attender for high-, middle-,
and low-income country immigrants: Crude and adjusted odds ratios and 95% confidence intervals.

HIC! Immigrants MIC? Immigrants LIC? Immigrants

Crude OR Adjusted OR* Crude OR Adjusted OR* Crude OR Adjusted OR*

Reason for migration:

Number included in analyses 62 997 62 878 85 023 84 830 25 781 25 755

Family reunification (ref.) 1 1 1 1 1 1

Labour 0.78 (0.73-0.84) 1.04 (0.95-1.13) 0.58 (0.50-0.66) 0.74 (0.64-0.86) 0.50 (0.26-0.98) 0.42 (0.20-0.86)

Refugees 1.52 (1.37-1.68) 1.63 (1.46-1.83) 1.26 (1.22-1.31) 1.17 (1.12-1.23) 1.10 (1.02-1.19) 1.07 (0.98-1.16)

Other 1.11 (1.04-1.18) 0.94 (0.87-1.01) 0.65 (0.59-0.72) 0.81 (0.73-0.90) 0.92 (0.74-1.14) 1.02 (0.81-1.29)
Length of stay in Norway:

Number included in analyses 100 581 62 878 117 916 84 830 28 194 25 755

0-2 years (ref.) 1 1 1 1 1 1

3 years or longer 2.28 (2.16-2.42) 1.10 (1.02-1.18) 2.20 (2.07-2.33) 1.05 (0.98-1.13) 1.44 (1.32-1.57) 0.92 (0.83-1.02)

Notes: *Logistic regression. Results adjusted for gender, age-categorized income in Norway, pharmacological treatment (all 19 major Rx-
MGs), and other variables in the table (reason for migration and length of stay in Norway). 1. HIC = high-income country. Nagelkerke
R? for adjusted model: 0.198. 2. MIC = middle-income country. Nagelkerke R? for adjusted model: 0.230. 3. LIC = low-income country.

Nagelkerke R? for adjusted model: 0.254.

regards. Further research should explore the ade-
quacy of the attendance of FAs according to the
patient’s immigrant background.
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