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                        ORIGINAL ARTICLE    

 Participation in mammography screening among migrants 
and non-migrants in Denmark      

    MARIA     KRISTIANSEN  1  ,       BRIAN L.     THORSTED  2  ,       ALLAN     KRASNIK  1    &       
 MY VON     EULER-CHELPIN  2    

  1  Danish Research Centre for Migration, Ethnicity, and Health (MESU), Health Services Research Unit, Department of 
Public Health, University of Copenhagen, Copenhagen K, Denmark and   2  Center for Epidemiology and Screening, 
Department of Public Health, University of Copenhagen, Copenhagen K, Denmark                              

 Abstract 
  Background . Inequality in use of mammography screening across population groups is a concern since migrants are more 
likely to become non-users compared to the general population. The aim of this study was to a) identify determinants of 
participation among migrant groups and Danish-born women with emphasis on the effect of household size, socioeconomic 
position and use of healthcare services, and b) test whether effects of determinants were consistent across migrant and 
non-migrant groups.  Material and methods . We used data from the fi rst eight invitation rounds of the mammography screen-
ing programme in Copenhagen, Denmark (1991 – 2008) in combination with register-based data.  Results . The crude odds 
ratio (OR) for not participating in mammography screening was 1.38 (95% CI, 1.30 – 1.46) for women born in other-
Western and 1.80 (95% CI, 1.71 – 1.90) for women born in non-Western countries compared to Danish-born women. The 
adjusted OR was 1.14 (95% CI, 1.06 – 1.21) for other-Western and 1.19 (95% CI, 1.11 – 1.27) for women born in non-
Western countries. Lack of contact with a general practitioner or dental services, and not being employed had a signifi cant 
negative effect on use of mammography screening. Higher-educated women were signifi cantly less likely to use mammo-
graphy screening in all groups whilst hospitalisation had a signifi cant effect among Danish-born women. Living alone was 
consistently associated with non-use of mammography screening. The probability of becoming a non-user was signifi cantly 
less among women living within households of two to four persons compared to women living alone. Except in the case 
of age and hospitalisation, trends were similar across country of birth, but the relative importance of specifi c determinants 
in explaining use of mammography screening differed.  Conclusion . Household size, socioeconomic position and use of 
healthcare services were determinants of participation in mammography screening. This study emphasises the need for 
conducting refi ned analyses distinguishing among subgroups within diverse populations when explaining differences in 
screening behaviour.   

 Breast cancer is the most common cancer in women 
worldwide [1]. In response to this, an increasing 
number of countries have implemented mammogra-
phy screening programmes based on the intention to 
secure early diagnosis and reduce the overall mortal-
ity from breast cancer. According to European guide-
lines, mammography screening programmes should 
have a participation rate of at least 70% in order to 
perform at an acceptable level [2]. However, a sig-
nifi cant segment of women do not participate in 
mammography screening causing concerns for the 
overall effect of such programmes. Inequality in 
uptake of mammography screening across population 

groups is a further concern since studies have docu-
mented lower participation among various ethnic 
minority groups and migrants [3 – 5]. A review of 
221 studies published between 1988 and 2007 found 
being a recent immigrant, being foreign-born and 
facing language barriers to be associated with non-
use of mammography screening [4]. A number of 
determinants of non-use among ethnic minority and 
migrant groups have been explored related to demo-
graphic, socioeconomic, and psychosocial factors. 
Studies have found low income, lack of health insur-
ance, lack of knowledge, lack of recommendation 
from physicians, lack of trust, lack of transportation, 
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pain and embarrassment, concerns for mammogra-
phy safety, and language barriers to reduce the use 
of mammography screening programmes among 
ethnic minority and migrant groups [4,6 – 8]. 

 A Danish study based on data from the mammog-
raphy screening programmes in Copenhagen found 
migration to be associated with a higher relative risk 
of never use [3]. Besides migration, other important 
determinants of non-use were not using primary 
healthcare services (general practitioner or dental 
care) and not being married [3]. 

 Social support has long been associated with 
health behaviours and health outcomes [9]. Social 
support provided by informal networks (relatives and 
friends) may infl uence use of mammography screen-
ing in three ways: 1) information support (help with 
translating and understanding the invitation for 
screening) may facilitate understanding and lessen 
mistrust and anxiety; 2) instrumental support (trans-
portation) may overcome barriers related to geo-
graphical distance to screening site; and 3) emotional 
support may help women in the process of deciding 
whether to participate, when going to the clinic and 
when coping with waiting for the screening result. 
Differences in access to social support may be one 
reason for the lower use of mammography screening 
among ethnic minorities and migrant groups. Within 
quantitative research social support has been con-
ceptualised in diverse ways ranging from marriage 
status, contact with family, friends and colleagues to 
church membership and organisational affi liations 
[10 – 13]. Existing literature show mixed results 
regarding the association between social support and 
participation in cancer screening. While some studies 
have found married adults to be more likely to par-
ticipate in colorectal cancer screening, have a pap 
smear taken and participate in mammography screen-
ing, other studies have documented little or even 
negative impact of social roles such as marital status 
on the decision to utilise mammography screening 
[3,12 – 14]. Divergent results may partly be explained 
by study characteristics including differences in con-
ceptualisation and measurement of social support, 
sample sizes and the extent of including other known 
determinants of use of mammography screening in 
analysis, e.g. socioeconomic position. 

 Use of healthcare services, such as contact with 
general practitioner and dentist may be associated 
with use of mammography screening since it may 
refl ect an inclination to take various preventive and 
risk reducing measures. Unlike contact with general 
practitioner, use of dental services in Denmark 
requires co-payment and may therefore refl ect not 
only knowledge and motivation for performing self-
care, but also varying socioeconomic resources in the 
study population. Hospitalisation refl ects access to 

healthcare services which may be an indicator of 
knowledge of and trust in available services. How-
ever, since hospitalisation is furthermore clearly asso-
ciated with morbidity, women hospitalised for longer 
periods of time may be less inclined to participate in 
mammography screening as a consequence of severe 
or prolonged morbidity [3]. 

 We used individual data from the organised mam-
mography screening programme in Copenhagen, 
Denmark, to explore: 1) the effects of determinants 
related to socioeconomic position, social support and 
use of healthcare services on participation in mam-
mography screening among migrants from non-
Western and other-Western countries compared to 
Danish-born women; and 2) whether effects of 
determinants were consistent across migrant and 
non-migrant groups.  

 Material and methods 

 In Copenhagen, Denmark, organised mammography 
screening is offered biennially to women aged 50 – 69 
years. The programme started on 1 April 1991. The 
Danish Civil Registration System is used for identi-
fi cation of eligible women who receive a personal 
mailed invitation in Danish issued by the chief radi-
ologist responsible for the programme. The invitation 
includes a fi xed, changeable date of appointment. 
Two reminders are sent to non-responders. Screen-
ing takes place at specialised clinics at a hospital and 
are free of charge. We used data from the fi rst eight 
invitation rounds of the Copenhagen programme 
which were implemented from April 1991 to April 
2008. The second invitation round included women 
aged 50 – 71, but in subsequent rounds women above 
the age of 69 were not invited. Women in the age-
group 48 – 49 were invited in Round 8 but since this 
age-group is not part of the original target group for 
the screening programme no further emphasis will 
be given to results for this group of younger women. 
The programme has been described in more detail 
in a recent publication [15]. 

 Individual data on invitation and participation 
were supplied by the screening programme, which 
subsequently were linked to the Danish Civil Regis-
tration System. This system includes data on date of 
birth, migration and death. Since the study popula-
tion includes all women in the target group living in 
the Municipality of Copenhagen, a woman ’ s inclu-
sion in the study population is independent of her 
screening behaviour. Women were divided into two 
groups: users, defi ned as those women having 
participated in the organised mammography screen-
ing programme at least once; and non-users. Par-
ticipation was used as the dependent variable, and 
independent variables consisted of country of birth, 
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age, education, employment status, household size, 
use of primary healthcare services (general practitio-
ner and dentist) and hospitalisation. 

 Statistics Denmark provided data on country of 
birth (exposure) which was divided into Danish; other-
Western comprising the Nordic countries, countries 
within the European Union, Andorra, Liechtenstein, 
Monaco, San Marino, Switzerland, the Vatican City, 
Canada, the United States, Australia, and New Zealand; 
and non-Western including all other countries. Fur-
thermore, age and current employment status were 
extracted. Employment status was dichotomised (yes/
no) according to employment status the year before 
the fi rst invitation, and women who had taken early 
retirement or who were pensioners were classifi ed as 
being not employed. In Denmark the retirement age 
is currently 65. This implies that a large part of 
women in the target group for the mammography 
screening programme are retired due to labour incen-
tives or ill health. Level of education was determined 
based on data from Statistics Denmark using infor-
mation from different registries on highest obtained 
education. For migrants, level of education was fur-
thermore determined based on self-reported data 
and imputed values from biannual surveys among 
migrants. Education was classifi ed into three levels: 
low which included lower and higher primary and 
vocational; medium defi ned as secretarial and sales, 
and high comprised of secondary/lower tertiary and 
academics. Unknown values were placed in the low 
education category. Household size was defi ned by 
the number of persons living at the same address. 
Data on use of primary healthcare services was pro-
vided by the Danish Health Insurance Registry 
including information on contacts with general prac-
titioner (GP) and dental care. Data on public and 
private hospitalisation came from the National 
Patient Registry. 

 All independent variables refer to the year before 
fi rst invitation except in the case of age, which refers 
to age in the year of fi rst invitation. Data linkage was 
done by using the personal identifi cation number 
assigned to all inhabitants in Denmark. Logistic 
regression was used to calculate odds ratios (OR) of 
non-use versus use of mammography screening in 
relation to exposure status. Confi dence intervals (CI) 
were determined at a 95% level. Ratio of OR (ROR) 
was used to determine the signifi cance of differences 
in effects of independent variables across country of 
birth [16]. Statistical analyses were performed using 
SAS 9.1 statistical package (SAS Institute, Cary, 
North Carolina, USA). 

 The order of the independent variables in the 
fi nal model refl ects the signifi cance level for each 
variable. Thus, the fi nal model contains the explana-
tory variables in order of decreasing signifi cance.   

 Results 

 The number of Danish-born women included in the 
analysis was 84 489 and of these 74% were users of 
the organised mammography screening programme. 
In total, 5484 women born in other-Western coun-
tries were included and of these 67% had partici-
pated at least once, while the 5891 women born in 
non-Western countries had the lowest participation 
(61%) (Table I). 

 The crude odds ratio (OR) for non-use of mam-
mography screening was 1.38 (95% CI, 1.30 – 1.46) 
for women born in other-Western and 1.80 (95% CI, 
1.71 – 1.90) for women born in non-Western coun-
tries compared to Danish-born women. After adjust-
ing for age, level of education, employment status, 
household size, use of primary healthcare services and 
hospitalisation there was still a signifi cantly increased 
probability of becoming a non-user among migrant 
women with an OR of 1.14 (95% CI, 1.06 – 1.21) for 
other-Western and 1.19 (95% CI, 1.11 – 1.27) for 
women born in non-Western countries (Table II). 

 In the fi nal model, the effect of explanatory vari-
ables in determining use of mammography screening 
in order of decreasing signifi cance were; age, contact 
with dental services, employment status, contact with 
general practitioner, household size, education, and 
number of days hospitalised (Table II). 

 The probability of becoming a non-user of mam-
mography screening was signifi cantly associated with 
age among Danish-born women only with women 
aged 55 – 64 being the least likely to become non-users 
(Table III). 

 Women within the high-education group were 
consistently less likely to use mammography screen-
ing across all countries of birth with an adjusted OR 
for non-use among Danish-born women in the high-
 education group at 1.35 (95% CI, 1.25 – 1.46); 1.40 
(95% CI, 1.11 – 1.76) among women born in other-
Western countries, and 1.51 (95% CI, 1.17 – 1.95) 
among women born in non-Western countries 
compared to the low-education group, respectively 
(Table III). 

 Not being employed at the labour market signifi -
cantly increased the probability of becoming a non-
user of mammography screening across all countries 
of birth. While Danish-born women not attached to 
the labour market had a 87% increase in probability 
of non-use compared to women employed at the 
labour market there was a less strong trend among 
women born in other-Western and non-Western 
countries with ORs of 1.71 (95% CI, 1.49 – 1.96) and 
1.60 (95% CI, 1.41 – 1.82), respectively (Table III). 

 Living alone was consistently associated with less 
use of mammography screening across migrant and 
non-migrant groups with the probability of becoming 
a non-user being signifi cantly less among women 



  Participation in mammography screening among migrants and non-migrants in Denmark   31

  Table I. Women included in the target groups for organised mammography screening in Copenhagen (1991 – 2008) according to country 
of birth and use/non-use of screening, age, education, employment, household size, contact with general practitioner (GP), contact with 
dental services, and hospitalisation.  

All Danish-born Other-Western Non-Western

N
User 

%
Non-user 

% N
User 

%
Non-user 

% N
User 

%
Non-user 

% N
User 

%
Non-user 

%

84 489 74 26 5484 67 33 5891 61 39
 Age 

 – 49 5103 68 32 4121 70 30 333 56 44 649 61 39
50 – 54 51 342 75 25 44 350 76 24 3213 69 31 3780 64 36
55 – 59 12 895 75 25 11 648 77 23 708 66 34 539 59 41
60 – 64 12 545 72 28 11 406 74 26 600 69 32 539 50 50
65 – 69 13 979 64 36 12 964 64 36 631 65 35 384 49 51

 Education 
Low 41 379 70 30 37 778 70 30 1505 69 31 2096 63 37
Medium 45 930 76 24 41 389 77 23 2651 72 28 1890 66 34
High 5223 72 28 4358 73 27 558 65 35 307 57 43

 Employment 
Yes 53 215 80 20 48 594 80 20 2741 75 25 1880 70 30
No 41 551 64 36 35 530 65 35 2429 60 40 3592 57 43

 Household size 
1 person 39 460 67 33 36 126 67 32 2094 62 38 1240 56 44
2 – 4 persons 53 382 78 22 47 091 79 21 2778 75 25 3513 65 35
5 or more persons 710 70 30 330 78 22 30 70 30 350 63 37

 GP 
Contact 84 041 75 25 74 365 76 24 4575 72 28 5101 65 35
No contact 11 823 56 44 10 124 58 42 909 42 58 790 38 62

 Dental services 
User 58 130 80 20 53 124 81 19 3046 78 22 1960 73 27
Non-user 37 734 61 39 31 365 62 38 2438 54 46 3931 55 45

 Hospitalisation 
0 days 79 863 73 27 70 696 74 26 4612 67 33 4555 60 40
1 – 5 days 3285 75 25 2913 75 25 174 69 31 198 65 35
5 or more days 11 667 70 30 10 041 71 29 620 73 27 1006 65 35

 living within households of two to four persons com-
pared to women living alone. The adjusted OR was 
0.63 (95% CI, 0.61 – 0.65) among Danish-born 
women; 0.60 (95% CI, 0.53 – 0.69) among women 
born in other-Western countries; and 0.74 (95% CI, 
0.64 – 0.85) among non-Western women living in these 
medium-sized households. The probability of becom-
ing a non-user was slightly higher among women liv-
ing within households of fi ve or more persons, although 
results among other-Western and non-Western women 
did not reach statistical signifi cance (Table III). 

 Use of primary healthcare services had a strong 
effect on the likelihood of becoming a user of mam-
mography screening. The adjusted OR for non-use 
among women who had not had any contact with a 
general practitioner was 2.19 (95% CI, 2.09 – 2.29) 
among Danish-born women, and even higher among 
women born in other-Western and non-Western 
countries; 2.73 (95% CI, 2.33 – 3.20) and 2.67 
(95% CI, 2.27 – 3.14), respectively. The same pattern 
was found in relation to use of dental services 
although this determinant did not show the same 
strong association among women born in non- 
Western countries (Table III). 

 Hospitalisation had a signifi cant effect among 
Danish-born women with women hospitalised for 
one to fi ve days having the lowest probability of 
becoming a non-user with an OR at 0.88 (95% CI, 
0.80 – 0.96) compared to women who had not been 
hospitalised the year before fi rst invitation. Danish-
born women who had been admitted to hospital for 
fi ve or more days had a signifi cantly higher probabil-
ity of becoming a non-user with OR at 1.19 (95% CI, 
1.13 – 1.25) (Table III). Trends seemed to differ across 
groups, although results were not signifi cant. 

 We found signifi cant differences in the relative 
effect of most independent variables across country 
of birth. Most differences were seen when comparing 
women born in non-Western countries to Danish-
born women, while effects among women born in 
other-Western countries were more similar to the 
patterns observed among Danish-born women 
(Table III). Among Danish-born women and women 
born in other-Western countries, being 60 – 64 years 
old were protective against becoming a non-user, 
while non-Western women in this age-group were the 
least likely to participate in mammography screen-
ing. These differences in effects were signifi cant. 
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Trends in the association between educational level 
and use of mammography screening were similar 
across groups, whereas not being employed played a 
signifi cantly smaller role among women born in non-
Western countries. Living with others was signifi cantly 
more protective among Danish-born women and had 
a lower protective effect among women born in 
other-Western countries. Not having contact with a 
GP was signifi cantly more important for both women 
born in other-Western and non-Western countries 
compared to Danish-born women. Contrary to this, 
contact with dental services were of 13% less impor-
tance among women born in non-Western countries 
compared to the Danish-born women. The effect of 
being hospitalised for fi ve or more days was signifi -
cantly different among both migrant groups as com-
pared to Danish-born women. Among migrant 
women, being hospitalised for fi ve or more days was 
protective against becoming a non-user of mammog-
raphy screening, while the opposite pattern was 
observed among Danish-born women.   

 Discussion 

 We found differences in use of the organised mam-
mography screening programme in Copenhagen 
according to country of birth with Danish-born 
women being the most likely to attend mammography 
screening compared to women born in other-Western 

or non-Western countries. Main determinants of 
becoming a non-user were not having used dental 
services, not being employed, having no contact with 
a general practitioner, living alone, and being well-
educated. These trends across independent variables 
are consistent with previous studies of determinants 
of use of mammography screening among diverse 
populations [3,4,12,17,18]. Except in the case of age 
and hospitalisation, trends in effects of determinants 
were similar across country of birth, but the relative 
importance of the specifi c determinants in explaining 
use of mammography screening differed across 
groups. Furthermore, comparisons of the signifi -
cance of effect sizes showed more signifi cant differ-
ences in the effect of determinants when comparing 
women born in non-Western countries to Danish-
born women while women born in other-Western 
countries took an intermediate position. These dif-
ferences in the importance of determinants of use of 
mammography screening emphasise the need for 
conducting refi ned analyses distinguishing among 
subgroups within diverse populations, since effect 
sizes, associations and underlying causal mechanisms 
may differ according to country of birth. For instance, 
the fi nding that use of dental services is not as impor-
tant for use of mammography screening among 
women born in non-Western countries as it is for 
Danish-born women might be interpreted as a result 
of use of dental services (requiring co-payment) 
being more a refl ection of socioeconomic position 
and to a lesser degree a refl ection of an inclination 
to engage in preventive health behaviours among 
women born in non-Western countries. 

 Household size was found to be a determinant of 
use of mammography screening with women living 
within households of two to four persons being the 
most likely to participate in screening. This pattern 
was found consistently across countries of birth, and 
lends support to theories suggesting a positive asso-
ciation between social integration and health behavior 
due to knowledge of and inclination to engage in self-
care [12,18,19]. In Denmark, co-habitation without 
marriage is prevalent making data on marriage-status 
less suited when measuring social networks. House-
hold size was used as a proxy for access to social 
support, but this measure refl ects only structural 
aspects of social networks, which may or may not 
provide social support conducive to the decision to 
participate in mammography screening. Thus, whilst 
the importance of social support for use of mam-
mography screening across country of birth seems 
confi rmed in our study if household size actually 
refl ects social support, more knowledge is needed 
concerning the mechanisms underlining the associa-
tion between living in medium sized households and 
the decision to utilise mammography screening. 

  Table II. Odds ratios of non-use of mammography screening 
sequentially adjusted. The order of the explanatory variables 
refl ects the magnitude of signifi cance in a model with one 
explanatory variable in addition to country of birth and age.  

Other-Western vs. 
Danish

Non-Western vs. 
Danish

OR 95% CI OR 95% CI

Crude 1.38 1.30 – 1.46 1.80 1.71 – 1.90
Adjusted for age 1.42 1.34 – 1.50 1.89 1.79 – 2.00
Adjusted for age, dental 

services
1.32 1.25 – 1.41 1.44 1.36 – 1.52

Adjusted for age, dental 
services, employment

1.25 1.17 – 1.32 1.21 1.14 – 1.28

Adjusted for age, dental 
services, employment, 
contact with GP

1.21 1.13 – 1.28 1.21 1.15 – 1.29

Adjusted for age, dental 
services, employment, 
contact with GP, 
household size

1.20 1.12 – 1.27 1.30 1.23 – 1.39

Adjusted for age, dental 
services, employment, 
contact with GP, 
household size, education

1.14 1.07 – 1.21 1.20 1.12 – 1.28

Adjusted for age, dental 
services, employment, 
contact with GP, 
household size, 
education, hospitalisation

1.14 1.06 – 1.21 1.19 1.11 – 1.27
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In addition, living alone may refl ect different mecha-
nisms among women born in non-Western countries 
as opposed to the other two groups and the associa-
tion to use of mammography screening may be of a 
different nature across groups. For instance, living 
alone may refl ect an urban effect among women born 
in Denmark and perhaps also among women born in 
other-Western countries, while it may be a result of 
restrictions in possibilities for family reunifi cation 
among women born in non-Western countries. Ques-
tionnaire surveys and qualitative studies among eth-
nic minorities and migrants have shown social 
connection (defi ned as social roles, social networks 
and social support) to be important for uptake of 
mammography screening among African-American 
women [10,11]. An interview study among 576 
urban African-American women found social roles 
and social networks to be positively associated with 
screening knowledge, and networks within families 
were associated with both screening recency and 
intention [10]. The authors concluded that mam-
mography-related knowledge is enhanced primarily 
through social structures, such as family or neighbor-
hood in combination with connectedness to the 
larger society. Whether differences in level of social 
integration into neighborhoods and into society at 
large according to country of birth could be addi-
tional determinants explaining differential use of 
mammography screening among migrants and non-
migrants should be explored in future studies. 
Although we found household size to have a signifi -
cant effect on the probability of participating in 
mammography screening programmes, the explana-
tory effect was lower compared to use of primary 
healthcare services and employment status refl ecting 
socioeconomic position. This fi nding is consistent 
with fi ndings from a study on the relationship between 
social networks and cancer screening among four US 
Hispanic groups using a social network index based 
on number of close relatives and friends, frequency 
of contact, and church membership [12]. Only a 
modest, non-signifi cant effect on mammography 
screening was found which may refl ect that the effects 
of social networks may be modest at best compared 
to other, more important determinants, such as 
insurance status and physician infl uence. 

 Whilst guidelines for quality assurance in mam-
mography screening programmes recommend par-
ticipation rates of 70% regardless of the country of 
birth of women in the invited group, one might 
refl ect on whether the decision not to become a user 
is infl uenced by the perceived risk of developing 
breast cancer. Great geographical variation in the 
age-standardised incidence rate for breast cancer 
ranging from 71 per 100 000 in high-income coun-
tries to 17 per 100 000 in low-income countries 

makes it plausible that migrant women originating in 
countries with less risk may perceive their risk to be 
lower than women born in countries with higher inci-
dences of breast cancer [20]. Thus, migrants may 
have lower likelihood of reporting a family history of 
cancer and less prevalent risk behavior, e.g. in regard 
to high age at pregnancy, compared to the general 
population which may explain some of the differ-
ences in use of mammography screening across 
country of birth [21,22]. In addition, migrant women 
may perceive breast cancer as an incurable disease, 
again related to conditions, such as poor outcomes 
of breast cancer treatment in their country of birth, 
causing them to decline participation in mammogra-
phy screening programmes [23]. Thus, different and 
complex processes may be involved in the decision 
to participate in mammography screening across 
migrant and non-migrant groups, pointing both to a 
need for future studies and for interventions target-
ing the particular individual and social circumstances 
for women invited to mammography screening if 
equal participation in mammography screening is to 
be achieved. 

 Other studies have shown a U-shaped association 
between educational level and low screening partici-
pation which may be explained by a more critical 
approach to pros and cons of participating in mam-
mography screening among women within the higher 
educational group [17]. The association was not as 
clear in our data which may be due to our choice of 
dividing educational level into only three categories 
in order to avoid low cell counts among migrant 
women. However, women in the higher range of 
the educational scale were still the least likely to par-
ticipate in mammography screening, and for non-
Western women the trend across educational groups 
seemed to be even stronger than for Danish-born 
women. This fi nding challenges the often used expla-
nation of migrants ’  less use of screening programmes 
with referral to their lack of knowledge of such pro-
grammes. In contrary, it is possible that both migrant 
and Danish-born women within the high education 
group exhibit a more critical approach to screening 
programmes. Nevertheless, migrant women may in 
addition face informal barriers due to language dif-
ferences which may cause information regarding aim 
and content of mammography screening programmes 
to be less accessible and acceptable to migrants [24]. 
The invitation is written in Danish and may thus in 
practice be inaccessible to women not possessing the 
required language skills. Inequality in access to 
healthcare services by country of birth may be unjust 
if they arise from inadequate access to knowledge or 
available services. Migrants should therefore be able 
to access information on mammography screening in 
their own language in order to make an informed 
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choice on whether to participate in such pro-
grammes. 

 In general, Danish registries are sources of valid, 
complete and long-term information on selected 
socioeconomic characteristics and use of healthcare 
services among the population. Constructing valid 
and accurate data on level of education for migrants 
may be diffi cult due to lack of transferable data on 
degree of education from their country of residence 
prior to migrating. Our study used a combination of 
register data, self-reported data and imputed values 
for migrants to measure level of education. In our 
analysis, trends of explanatory power attributed to 
this determinant were consistent across groups lead-
ing us to conclude that the method for constructing 
data on this socioeconomic variable among migrants 
was adequate. Use of mammography screening was 
based on data from an organised mammography 
screening programme offered by the national health-
care services. Whilst we cannot exclude the possibil-
ity that some women may choose to obtain screening 
elsewhere (such as in the country of birth of migrant 
women or in private screening services) we do not 
judge this to be frequent [25]. 

 Caution should be taken when interpreting results 
in relation to country of birth among migrants who 
due to limited numbers of women born in different 
countries were combined into two broad categories 
(born in other-Western or non-Western countries). 
These methodological choices disguise any difference 
among women based on country of birth, thus ignor-
ing the huge diversity in, e.g. type of migration or 
breast cancer incidence in country of origin which 
may infl uence the probability of becoming a non-user. 
Furthermore, the ROR has low power in detecting 
differences between ORs since we in this part, in con-
trary to elsewhere, were analysing data on an aggre-
gated (and not individual) level. Thus the number of 
signifi cant differences found here might be a conser-
vative estimate for the actual number of differences 
between Danish-born women and migrant groups. 

 In conclusion, household size, socioeconomic 
position and use of healthcare services were determi-
nants of participation in mammography screening 
and could partly explain differences in use across 
migrant groups and Danish-born women. Except in 
the case of age and hospitalisation, trends regarding 
the effect of independent variables were similar across 
country of birth, but the relative importance of the 
specifi c variables in explaining use of mammography 
screening differed across these groups. This study 
emphasises the need for conducting refi ned analyses 
distinguishing among subgroups within diverse pop-
ulations when explaining differences in screening 
behaviour.   
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