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Abstract

Background: Earlier research regarding immigrants has shown that lifestyle and environmental factors are of impor-
tance for the risk of developing certain diseases. Food habits are one of these factors. As there is little research con-
cerning immigrants and food habits, the aim of the present paper was to explore food habits operationalised as meal
frequency and vegetable intake among a group of older immigrants in Sweden. Specifically, the following questions
were explored: changes in food habits when migrating, missing food from the native country, gender differences in
food habits and association between food habits and self-rated health and well-being.

Method: A total of 131 persons from the health-promoting study “Promoting Aging Migrants' Capabilities” (PAMC)
conducted in Gothenburg, Sweden, 2011-2014, were included in this exploratory secondary analysis of questionnaire
data. Participants were 70 years or older, cognitively intact, and living in ordinary housing. They had all migrated to
Sweden from Finland or the Western Balkan Region (Bosnia-Herzegovina, Croatia, Montenegro and Serbia). Descrip-
tive statistics as well as binary logistic regression were used to answer the research questions.

Results: Forty-eight percent of the participants in PAMC reported that they had changed their food habits when
migrating, and 17% considered that they missed certain foods from their native country. Most of the participants
migrated to Sweden more than 20 years ago. There was a significant difference in self-rated health in favour of the
male participants (p =0.02), but food habits, operationalised as meal frequency and vegetable intake, were not associ-
ated with self-rated health or life satisfaction.

Conclusion: Men rated their health as better than women did, but food habits operationalised as meal frequency
or vegetable intake, were not associated with self-rated health or life satisfaction. Results from this secondary analysis
were affected by methodological shortcomings. Further studies to understand the role of food habits in relation to
health in a migration context are desired.

Trial registration: NCT01841853, Registered April 29, 2013. Retrospectively registered.

Keywords: Older adults, Immigrants, Meal frequency, Vegetable intake, Self-rated health, Life satisfaction, Exploratory
study, Secondary analysis
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of approximately 10 million in Sweden were first-gener-
ation immigrants (i.e. born outside Sweden). By 2060,
it is estimated that a quarter of the older population
(> 80 years) will have a background as an immigrant [1].
In 2019, 31% of immigrants aged 70 years and older in
Sweden were born in Finland and 4% in the Western Bal-
kan region (Bosnia-Herzegovina, Croatia, Montenegro
and Serbia) [2].

There is little research concerning older immigrants’
food habits in Sweden, and therefore, the knowledge
gap is significant. In early 1990s, Kochtiirk-Runefors and
co-workers [3] stated that immigrants constitute large
groups of people who make major changes to their diets
during a lifetime. The adaptation and acculturation (the
process where immigrants adopt the dietary practices of
their new country [4]) that migration involves have an
important impact on behavioural factors such as food
habits [5]. Length of time since migration [6] has not
been associated with a poorer quality of life among older
immigrants (> 60 years), but a strong association between
people who have experienced migration and the preva-
lence of cardiovascular disease has been found [6].

Self-rated health has been shown as a reliable measure
of the overall health and is also proven to be a significant
predictor for the development of morbidity, mortality
and disability in activities of daily living (ADL) among
older adults [7]. Another important estimate of health is
life satisfaction, which could be defined as “an endorse-
ment of, or positive attitude toward one’s life overall” [8].
Levels of life satisfaction are among other factors affected
by health status. Since older adults are likely to experi-
ence a decline in physical health and functional ability,
this assessment has shown to be especially important
among the very old (>85 years) [9]. In a recent Norwe-
gian study [10] concerning persons>65 years, it was
found that life satisfaction and mental health was associ-
ated with higher scores on life satisfaction. A report from
Gothenburg municipality shows that there are differences
in self-rated health between people born in Sweden and
those born outside Sweden; people born outside Sweden
rate their health to a greater extent as worse than those
born in Sweden. Inequality in health has increased over
the last two decades for foreign-born people [11].

In a substudy [12] to the randomised controlled trial
Elderly Persons in the Risk Zone (EPiR) [13], it was shown
that in a group of older adults (>80 years), habits regard-
ing cooking, meal patterns and choice of foods changed
when getting older, mainly because of retirement or los-
ing a spouse. Women took a greater responsibility for
planning food, shopping and cooking, and a large pro-
portion of men thought that cooking was something they
were not able to do [12]. EPiR was a predecessor to the
study Promoting Aging Migrants’ Capabilities (PAMC)
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[14], a randomised controlled trial among> 70 years who
have experienced migration from Finland or the West-
ern Balkan region. The hypothesis tested in PAMC was
that senior meetings would prevent and delay deteriora-
tion in health (i.e. dependence in ADL, self-rated health)
and maintain life satisfaction among older persons born
abroad. These senior meetings have a person-centred
approach to health promotion in order to support opti-
mal ageing and were found to have positive effects in the
preceding EPiR study [15]. For more information about
EPiR and PAMC, please see the study protocols [13, 14].

In the present paper, we explore food habits, opera-
tionalised as meal frequency and vegetable intake, among
participants at baseline in a secondary analysis of PAMC
[14]. As there is little research concerning immigrants
and health-related factors such as food habits, the follow-
ing research questions were addressed:

+ Have participants changed their food habits after
migrating to Sweden?

+ Do participants miss any food from their native
country?

+ Are there any gender differences in food habits, self-
rated health, and life satisfaction?

+ Are there any associations between food habits and
self-rated health and life satisfaction?

Design and methods

This cross-sectional study is an exploratory [16] second-
ary analysis for which baseline data from the randomised
controlled trial PAMC is used [14]. An exploratory
approach is a preferable choice when little is known
about the studied phenomenon, as is the case for food
habits among older immigrants.

Participants

Participants in PAMC were recruited between 2011 and
2014 [14]. Finally, 131 persons aged 70-84 years were
included; see Fig. 1. Inclusion criteria for PAMC were
independently living persons, aged 70 years or older who
had migrated to Sweden from Finland or from the West-
ern Balkan region (Bosnia-Herzegovina, Croatia, Mon-
tenegro and Serbia). The intention with PAMC was that
the study group should comprise a representative sample
of older persons in the urban district who have migrated
to Sweden. Particularly considering the need for lan-
guage resources in terms of bilingual project assistants,
persons from, at that time, the two of the largest immi-
grant groups in the targeted urban district were chosen:
one Nordic country (Finland) and one European region
(The Balkan Peninsula) [14]. Impaired cognition was
the single exclusion criteria, defined as below 80% of the
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Letters sent n=1730

Did not respond to letter n=857

Contacted by phone n=873

Snowball sampling n=6

Did not meet inclusion criteria n=80

A 4

A

Declined to participate n=637

Baseline assessment n=162

Not meeting inclusion criteria n=14

A 4

Declined to participate n=5

Randomised n=143

A 4

Declined to participate n=12

Consented to participate n=131

Fig. 1 The flow of participants through Promoting Aging Migrants' Capabilities study

administered items on the Mini Mental State Examina-
tion (MMSE) [17]. Further details are found in the study
protocol [14].

Data collection in PAMC

In PAMC, bilingual research assistants, who had all
received training by the research group on how to admin-
ister the study questionnaire, conducted semi-structured
individual interviews to collect data on demographic
variables and outcome measures, including the outcomes
at baseline used in this paper. All interviews were con-
ducted in the participants’ choice of language and loca-
tion. Follow-ups were held at 6 months and 12 months
after the health-promoting intervention. The present
paper used baseline data completed in December 2014 as
a basis for the exploratory secondary analysis regarding
food habits operationalised as meal frequency and veg-
etable intake.

Methods

A detailed description of the items used for measure-
ments are presented in Fig. 2. Two questions regard-
ing food habits after migrating were asked. In order to
answer the third and fourth research questions a set of

measures were used: self-rated health, assessed by the
first overall question in the 36 Item Short Form Health
Survey (SF-36) [18], and life satisfaction for which the
validated LiSat-11 scale was used [19]. The original
scale consists of eleven items. In this paper eight items
were used; assessing satisfaction with life as a whole as
well as satisfaction with work, financial situation, leisure
activities, friends and acquaintances, functional capacity,
physical health and physiological health. The questions
concerning marital status, sexual life and family life were
removed as the reference groups in the original study,
consisting of older persons from Finland and the Western
Balkan region, considered the questions too sensitive for
the targeted group.

Possible confounding variables

Seven items commonly regarded as confounding in the
relation to food habits [20] were considered, see Fig. 2.
Median age was calculated and age was dichotomised
into 70-74 years and 75-84 years with median age as
cut-off. Participants with an academic degree or an
incomplete academic education were dichotomised as
“tertiary education” Participants not living with a cohab-
itant or spouse were dichotomised as “living alone”
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Did your food habits
change when you moved to
Sweden?

Is there any special food that
you miss from your native

In general, would you say your
health is?

s un

Which were the main
changes you made in your
food habits when moving?

Meal frequency: Do you
usually have?

Western Balkan

region

Breakfast
Lunch
Dinner/evening meal

How many per day?

Added up into number of
meals per day

Fig. 2 Items used in questionnaire and possible confounding variables

country? l/ \l

How often do you have
vegetables in your diet?

Every meal

At least once per day
Almost every day
About once a week
Almost never
Never

Excellent

Fair
Good \L
GOOD

POOR

Life satisfaction as by 8 items

from LiSat11
Very. dlss.atlsﬁed Satisfied
Dissatisfied .
Rather dissatisfied VAT
Rather satisfied

DISSATISIFEID SATISFIED

Possible confounding
variables:
Gender
Age
Level of education
Living alone
Physical activity
Smoking
Alcohol

Those who went for a walk at least four times a week or
more were dichotomised as “high physical activity” Par-
ticipants were asked if they were smokers, and they were
also asked how often they consumed alcohol; never, once
a month or more seldom, 2—4 times per month, 2-3
times per week or 4 times per week or more. Response
alternatives were dichotomised into “never” (never or
once a month or more seldom) or “2—4 times per month
or more” (2—4 times per month, 2—-3 times per week or 4
times per week or more).

Statistical analysis

The descriptive results are presented as proportions,
mean and standard deviation (SD) when applicable.
Meal frequency was operationalised as breakfast, lunch,
dinner and snack and the stated number of meals were
added up with number of snacks into total per day. In the
regression analysis, dependent variables were self-rated
health and life satisfaction. Food habits constituted the
independent variable and were operationalised into two

sub variables; meal frequency and vegetable intake. To
analyse differences between gender in meal frequency,
vegetable intake, self-rated health and life satisfaction,
the Chi2 test was used and statistical significance was
accepted at the 5% level (p <0.05). Binary logistic regres-
sion was utilised to examine the associations between
meal frequency and self-rated health and life satisfaction,
respectively, and between vegetable intake and self-rated
health and life satisfaction, respectively. All statistical
analyses were performed using IBM SPSS Statistics, ver-
sion 24.0 (IBM Corp., Armonk, NY, USA, 2016).

Ethical considerations

The Regional Ethical Review Board in Gothenburg
approved PAMC (#821-11) and all participants received
written and oral information that participation was
completely voluntary and that they could decline at any
time without giving a reason. All written and oral infor-
mation for informed consent in PAMC was given in the
participants’ preferred language to ensure that they were
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aware of what participation entailed. The PAMC was
registered at ClinicalTrials.gov April 10, 2013, identifier:
NCT01841853.

Results

Study population characteristics

A total of 131 community-dwelling persons, 50% women
(n=65), aged between 70 and 84 years who participated
at baseline in PAMC were included in this secondary
analysis. Fifty-four percent (#="71) were born in Finland,
46% (n=60) in the Western Balkan region. A major-
ity (87%, n=114) had lived in Sweden for more than
20 years. Further characteristics are presented in Table 1.

Food habits

Forty-eight percent (n=63) believed that their food
habits had changed since moving to Sweden. The major
changes were that bread, potatoes, rice, pasta, fruit and
vegetable intake was reported as increased, compared to

Table 1 Baseline characteristics of the study population
(n=131)
Variable Total =131
Female, n (%) 65 (50)
Age, mean,=£ SD, range 74434, (70-84)
Age, by groups, n (%)
70-74 68 (52)
75-84 63 (48)
Education level, n (%)
Tertiary education® 20 (15)
Low education® 109 (83)
Did not specify 22
Living alone, n (%) 64 (49)
Native country, n (%)
Finland 71 (54)
Western Balkan region 60 (46)
Years lived in Sweden, n (%)
6-10 ()
11-15 1(1)
16-20 15(11)
>20 114 (87)
Type of housing, n (%)
Rented flat 68 (52)
Owner of apartment 26 (20)
Owner of house 35(27)
Other 21
Smoker, n (%) 8 (6)
Alcohol > 2-4 times/month, n (%) 59 (45)

SD standard deviation
2Tertiary education (university > 3 years)

P Low education (elementary school or no education)
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before migrating. Those (n=29) who considered their
food habits as changed, answered “other” which could
include, for example, becoming a vegetarian, more salt,
less salt, had to start cooking by myself, more alcohol or
being able to get food at all. Some persons also answered
that they changed their food habits, but they did not spe-
cifically remember how, as it was a long time since they
migrated.

Seventeen percent (n=22) considered that they missed
certain foods from their native country that were not
available in Sweden, and exemplified the following:
Memma (a traditional Finnish dessert), specific dairy
products, and different types of bread.

Self-rated health and life satisfaction

Sixty-eight percent (#=289) considered their health as
good, 77% (n=51) of the men and 59% (n=38) of the
women, with a significant difference between genders
(p=0.02) in favour of male participants. Concerning
life satisfaction, 65% (n1=42) of men and 53% (n=234)
of women claimed that they were satisfied with their life
situation, as total 59%. No significant difference between
genders was found (p=0.19).

Meal frequency

Concerning meal frequency, 25% of men and 38% of
women had three meals per day, and 55% of men and
56% of women had four or more meals per day, includ-
ing snacks. Men tended to have a higher meal frequency
than women (p=0.05). There was no significant associa-
tion found between meal frequency and self-rated health
(p=0.59) (OR 1.10, CI 0.78-1.55). Adjusting for gender,
age, education, living alone, level of physical activity,
smoking and alcohol did not affect the result (Additional
file 1). Nor was there any significant association between
meal frequency and life satisfaction (p=0.33) (OR 0.85,
CI0.60-1.18). Adjusting for gender, age, education, living
alone, level of physical activity, smoking and alcohol did
not affect the result (Additional file 1).

Vegetable intake

Almost half of the women (48%) and a third (36%) of
the men claimed that they had vegetables with every
meal. Five men and seven women ate vegetables seldom
or never (Table 2). No significant difference between
genders was found (p=0.32). Nor was there any signifi-
cant association between vegetable intake and self-rated
health (p=0.34) (OR 1.19, CI 0.84-1.68). Adjusting for
gender, age, education, living alone, level of physical
activity, smoking and alcohol did not affect the result
(Additional file 2). Neither was a significant associa-
tion found between vegetable intake and life satisfaction
(p=0.09) (OR 1.35, CI 0.96-1.90). Adjusting for gender,
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Table 2 Frequency of vegetable intake among women and men

Men, n (%) Women, n (%)

Total n=64 Total n=59
Every meal 23 (36) 31 (48)
At least once per day 21(33) 19 (29)
Almost every day 15 (23) 8(12)
Now and then during a week 3(5) 6(9)
Never 2(3) 1(2)

age, education, living alone, level of physical activity,
smoking and alcohol did not affect the result (Additional
file 2).

Discussion

The result showed that almost half of the participants in
PAMC had changed their food habits, and about one-
fifth missed specific foods from their native country.
In addition, a significant difference in self-rated health
in favour of male participants was identified, but food
habits, operationalised as meal frequency and vegetable
intake, were not associated with self-rated health or life
satisfaction. However, several persons claimed that they
had changed food habits but did not remember in what
way, which might be explained by the fact that a majority,
almost 90% had lived in Sweden for more than 20 years.
This may imply that individuals more or less subcon-
sciously change food habits over time. It would have been
interesting to compare dietary patterns for the study par-
ticipants with a comparable group of older persons born
in Sweden. Unfortunately, no such data is available from
the present study; however, data from a population-based
sample of 70-year old adults conducted in Gothenburg
showed that dietary patterns have changed and improved
over time in terms of an increase in vegetable intake [21].
Satia-Abouta [4] showed that longer residence in the new
country results in increased exposure to mainstream cul-
ture and with that, acculturation including food habits.
It has also been shown that high education and income,
employment outside the home, having children and
being able to speak the new language fluently are also
factors that affect acculturation. Participants in PAMC
had various reasons for migration, mainly due to war or
as labour migrants, which means that age when migrat-
ing differed, which could also have influenced the accul-
turation process differently. Preparing and eating food
from one’s native country plays an important role for
many immigrants. The taste of home foods may further
release and decrease one’s feelings of nostalgia and attach
a sense of belonging to a particular place [22, 23]. An ear-
lier study on Chinese immigrants in the USA and Canada
showed that older individuals preferred a native diet and
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had a strong influence on household food consumption,
while younger individuals were more likely to adapt to a
western lifestyle [24]. This could mean that the accultura-
tion process might be more challenging for those who are
older when migrating. The argumentation concludes that
the question regarding if, how, and why older persons
change their food habits and the relationship to health
when migrating remains to be investigated.

Almost seven out of ten participants rated their
health as good. This result is well in line with a Swedish
report [25] from 2016 stating that two-thirds of persons
65-74 years rate their health as good, even though the
same report also states that the proportion decreases
with higher age. Our finding with significant differ-
ence between genders is also in line with previous find-
ings [6, 26, 27] stating a gender difference where older
women rate their health lower than men in the same age.
However, data on older immigrants’ self-rated health in
relation to food habits in Sweden is sparse, making the
contextualisation of our findings difficult. Even so, results
from earlier studies are diverse. We found only one study
[28] showing that self-rated health status among native-
and foreign-born persons did not differ. Instead, those
who were younger, married, non-smokers with a higher
income were less likely to rank their health as poor.
Another study indicates that some immigrant groups
may be at higher risk for non-communicable diseases
caused by obesity and inadequate physical activity [29],
and show more signs of distress than native-born peo-
ple [30]. Data from Gothenburg municipality shows that
the proportion of persons (all ages) in the primary urban
district of PAMC, who consider their health as poor, is
somewhat higher compared to Gothenburg as a whole
[31]. The level of education and income in the area is
lower, and the sickness rate higher than the general level
in the city [32]. Previous research has shown that people
with low socioeconomic background are often under-
represented or excluded in scientific studies [33], further
stressing the need for including a larger, more varied
study sample for increased understandings and generalis-
ability in the field of food habits. A sample more hetero-
geneous in terms of diet and health may have given more
power to determine true associations between meal fre-
quency, vegetable intake and self-rated health. As no clin-
ical information on health status was asked for, this issue
is not possible to address but would have been interest-
ing as several health conditions could be expected to be
prevalent in this age group.

Strengths and limitations

A strength of this study is the possibility of studying a
relatively unexplored area of immigrant research with
the main advantage of being able to generate future
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research questions. However, this study contains second-
ary analyses of data from a health-promoting interven-
tion aimed at older immigrants, an approach with several
limitations.

Food habits, operationalised as meal frequency and
vegetable intake, were found not to be associated with
self-rated health or life satisfaction in our study. The self-
reported dietary data for the examination of meal fre-
quency and vegetable intake is crude, and could recall
bias. Unfortunately, the quality of the meals was not
asked for, this could have increased the validity of the
study. Adjustments for confounders did not affect the
results. One simple explanation for this is, consequently,
that no such association exists. However, there are
important methodological aspects that need to be con-
sidered, as one of the disadvantages of a secondary analy-
sis is that the design of the original study is set and not
changeable. In this study, we have chosen to dichotomise
the variables. The result becomes clearer and more con-
cise while dichotomising, but on the other hand, nuances
in data will be erased. In addition, the sample is small and
using the whole scale would have meant that there would
have been too few individuals in each scale step.

According to the assessment of life satisfaction in
PAMC, a modified version containing eight out of the
original eleven items in LiSat-11 was used. The delimi-
tation of items was motivated by the reference groups,
which constituted part of the participatory approach
implemented in PAMC [14]. Even if the clearly elabo-
rated participatory approach in PAMC was a strength
in many respects, this proceeding changed the psycho-
metric characteristics of the instrument, and thereby,
the reliability and validity of the modified version can
be questioned. However, it is a balancing act to, on the
one hand, adhere to one method and, on the other hand,
to respect cultural differences in order to reach a higher
level of participation.

The question regarding vegetable intake did not specify
the type or amount of consumed vegetables, a limitation
for the study as it was left to the participant to decide
what he or she included in the concept “vegetables” A
predefined definition would have made it possible to sep-
arate vegetables from root vegetables and fruit in order to
achieve complete information. However, the assessment
only asked if the participants ate vegetables or not, limit-
ing the opportunities to deepen our knowledge of older
immigrants’ vegetable intake. In addition, the use of set
response alternatives might have limited the participants
to certain answers. Also, the content validity [34] of the
questions regarding meals (e.g. breakfast, lunch, din-
ner and snack) is general and does not admit analysis of
the composition of the meals, also leaving it to be freely
interpreted by the research assistant. To ensure that
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valid and reliable instruments and questions are used,
we recommend that a dietician or a nutrition-trained
researcher should be part of the research group planning
future studies in the field to help create more accurate
dietary intake instruments.

There are also considerations according to the study
sample which was small. Age at the time of immigration
as well as education and gender affects how rapidly a per-
son born abroad is integrated in the recipient country
[25]. Therefore, a larger study sample representing per-
sons with a broader range of years living in Sweden and
a variety of country of birth would be of great value in
future studies of food habits among immigrants. How-
ever, expanding the inclusion criteria by inviting people
regardless of country of birth in a future study will involve
some practical difficulties such as the need for interpret-
ers and project assistants with additional language skills.
Including an adequate number of people from different
countries of birth during a study period can make it diffi-
cult to reach a sufficiently large number of participants to
be able to carry out subgroups analyses, as these will be
too small and further limiting the study. Moreover, lan-
guage in itself could be a methodological challenge; lan-
guage barriers are one common reason for persons not
to participate in research [33]. A strength in PAMC was
that a bilingual approach was applied. The questionnaire
was translated and the participants could choose their
preferred language for the interviews. In addition, pro-
ject assistants sharing the participants’ mother tongue
were involved in the compilation of data, contributing
to the quality of the results. Another approach trying to
overcome the language barrier could be to use images of
food as a supplement. Such an approach would also allow
illiterate older immigrants to participate in the study, a
promising strategy to prevent selection bias.

Finally, the secondary analysis was performed with-
out regard to participant’s country of birth, as the inten-
tion never was to analyse subgroups. One reason was
that forming subgroups based on country of birth would
result in too small groups for accurate analysis. In addi-
tion, there is heterogeneity within each subgroup that
might be of more importance than the country of birth,
for example, reason for migration or socioeconomic
situation.

Since there is little research concerning immigrants
and health related factors such as their food habits, future
studies might consider a mixed method design combining
qualitative and quantitative methods [35]. First, qualita-
tive interviews could be carried out with a small group of
immigrants who share the same culture to get an idea of
the group’s dietary habits in order to use this knowledge
to create an interview guide with questions relevant to the
group. Then, based on the findings of these interviews,
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structured interviews could be carried out with a much
larger sample. To obtain more detailed information
regarding present food habits, the use of a well-estab-
lished dietary intake method is also recommended [36].

To sum up, data on health and food habits for older
immigrants in Sweden are sparse and evasive. Hence,
baseline measures in PAMC offered a unique opportunity
to explore the research questions. The results point to the
fact that future studies of food habits of older immigrants
in Sweden need an improved study design. However, sec-
ondary analysis involves methodological problems which
affect the interpretation of results. In future research,
several considerations could be taken into account; a
broader range of years living in Sweden, immigrants’ self-
rated health in the light of demographical factors such as
age, gender and education and the fact that the condi-
tions concerning both the reason for migration and the
acculturation process vary depending on several different
factors. Our study offers suggestions for such improve-
ments and the results form a basis for new research ques-
tions regarding food habits in the target group.

Conclusion

The result shows that almost half of older adults, 70 years
and older, who have migrated to Sweden from Finland
or the Western Balkan region have changed their food
habits and about one-fifth miss specific food from their
native country. It also showed that there was a significant
difference in self-rated health in favour of the male par-
ticipants in PAMC, but that food habits, operationalised
as meal frequency or vegetable intake, were not associ-
ated with self-rated health or life satisfaction. Neverthe-
less, it is still important to maintain good food habits in
old age in order to retain a healthy ageing. The growing
inequality in health among foreign-born people com-
pared to the general Swedish population calls for devel-
opment of policy recommendations specifically aimed
at different ethnic groups. However, the results were
affected by methodological shortcomings which, none-
theless, indicate a number of directions in which the
design can be improved. Future studies on food habits as
an important lifestyle factor potentially affecting health
of older immigrants are therefore needed since it is an
increasing group in most European societies.

Supplementary Information

The online version contains supplementary material available at https://doi.
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