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ABSTRACT
Objective  Previous research suggests an overall lower 
cardiovascular disease mortality among ethnic German 
Resettlers from the Former Soviet Union. However, 
evidence points to a high burden of metabolic risk factors 
and chronic conditions among Resettlers, factors which 
are correlated to lower levels of physical activity. Thus, 
this study aims to assess factors associated with physical 
activity among Resettlers, by investigating the interplay 
between biopsychosocial factors and physical activity 
between men and women.
Design  We conducted a cross-sectional study by 
administering questionnaires between 2011 and 2012. 
Data from 595 individuals were analysed, and total and 
extracurricular physical activity scores were generated. 
A backward stepwise linear regression was run to 
investigate the effect of various predictors on various 
physical activity domains.
Setting  Augsburg, Germany.
Participants  We targeted Resettlers who had moved to 
Augsburg, Germany between 1990 and 1999.
Results  Disease and psychological distress were linked to 
decreasing physical activity in men. Higher socioeconomic 
status was correlated with increasing physical activity 
except for work-related physical activity for both men 
and women. Single women were less likely to report 
extracurricular activity, and so did women who reported a 
shorter duration of stay and men who smoked.
Conclusions  Migration experience and culture account 
for gender-related sex differences in physical activity 
alongwith other interlocking social factors such as 
psychological stressors and health status among 
Resettlers. Individual psychological stressors may hinder 
or motivate physical activity, but physical activity can 
reverse the influence of such stressors on Resettlers. 
Understanding migrant health and experiences is crucial 
due to the migration influx and health disparities. However, 
data on this topic are scarce in Germany.

BACKGROUND
In Germany, more than 21 million docu-
mented people (26%) have a migrant back-
ground, implying that either they or at 
least one parent was born without German 

citizenship.1 The second-largest group 
of people with a migrant background in 
Germany are the so-called Resettlers. More 
than three million ethnic Germans started 
immigrating from Eastern and Central 
Europe in the 1950s. Most came after 1990 
from countries of the Former Soviet Union 
(FSU).2 3

Regarding their health status, Resettlers 
can be considered a high-risk population 
because a high prevalence of risk factors 
such as insufficient physical activity, obesity, 
hyperlipidaemia and chronic diseases such 
as diabetes characterises them.4–6 Surpris-
ingly, though, studies found lower overall 
mortality than the autochthone German 
population.6 7 Physical inactivity is one of 
the leading causes of and a common modi-
fiable risk factor for non-communicable 
diseases burdening the Resettler population 
and the healthcare system globally.4–6 8 In 
2019, the WHO estimated that worldwide, 
about 17.9 million people (32% of global 
deaths) died from cardiovascular diseases 
(CVDs), and this proportion is expected 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This is the most extensive survey completed within 
this German subpopulation, which is often hard to 
convince to take part in surveys.

	⇒ The questionnaire was bilingual and tailored to the 
subpopulations under study.

	⇒ Physical activity measurement gave examples of 
activities entailed in each domain, allowing for quick 
and simple understanding.

	⇒ Physical activity assessment was self-reported con-
sequently compromising the reliability of the tool.

	⇒ The participants mostly answered all sections of the 
questionnaire; however, there were a few sections 
of the survey with a considerably higher proportion 
of missing data (eg, frequent pain: 12.3% missing).
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to rise further.9 Between 2000 and 2019, deaths due 
to diabetes mellitus increased by 70%.10 Yet, about 
1.4 billion people (28%) globally do not achieve the 
recommended minimum levels of physical activity.9 11 12 
Highlighting sex disparities in physical activity, in 2016, 
it was reported from high-income countries that 23% of 
men and 32% of women did not meet the WHO phys-
ical activity standards.13

In 2010, Germany adopted the WHO’s global health 
recommendations on physical activity and implemented 
most health promotion strategies to combat the disease 
burden;14 however, only 46% of adults in Germany 
achieved the physical activity standard in 2018.15 While 
there is generally a dearth of information regarding the 
health status and behaviour of migrants, the proportion 
of migrants meeting physical activity recommendations 
is lower compared with the autochthonous population, 
and physical activity patterns are different from those of 
native Germans.16 17 For instance, in an urban German 
setting, only 20% of Turkish descendants remained phys-
ically active over several years.18 Nonetheless, there is a 
dearth of literature about how migratory contexts affect 
health.19

Alongside the biomedical differences and influ-
ence of physical inactivity, disparities in the health of 
migrants compared with the autochthonous popula-
tions have also been associated with the social determi-
nants of health, that is, migrant minority status, reasons 
for migration, migration experience and the influ-
ence of the migration process on succeeding genera-
tions.20 Understanding migrant health and exploring 
their structural determinants is a pivotal step towards a 
better appreciation of immigrant health and the design 
of culturally sensitive interventions. Evidence from 
community-based research in the USA and Canada 
suggests the need to explore determinants of physical 
activity among migrants to eliminate physical activity 
barriers and promote health.21–23 There is value in 
understanding and contributing to the literature gap 
on the factors associated with the varying degrees of 
physical activity among Resettlers, who typically face 
complex social, economic and environmental condi-
tions that can impede physical activity.24–26

The study aims to investigate the relationship between 
men’s and women’s physical activity and biopsychosocial 
factors, namely, sociodemographic, physiological, psycho-
logical, migration experience and health behaviour 
factors among Resettlers from the FSU in Germany. As in 
our analysis, generating more data and evidence expands 
the migration-health research agenda. It advances the 
understanding of factors that drive migrant health and 
how communities can effectively manage these issues. 
Such data could also be used to influence and support 
advocacy towards greater resource allocation and poli-
cies that address the health challenges and risks faced by 
resettled migrants in Germany and migrants across the 
globe.

METHODS
Study design, sample, and data collection
We conducted a cross-sectional study targeting Reset-
tlers from the FSU who immigrated to the Augsburg 
region in Germany between 1990 and 1999. The 
sample was captured from a register reconciliation 
of Resettlers who were still alive in 2010. A question-
naire was used for data collection in 2011 and 2012, 
investigating migration and family history, socioeco-
nomic status, medical history, risk factors for ill health 
and physical activity. After excluding all individuals 
younger than 15 years of age, the questionnaire was 
administered to 3718 Resettlers. Out of these, 685 
(18.4%) individuals completed the questionnaires. 
Finally, 595 (86.7%) questionnaires were available 
for analysis; in 89 (13.0%) cases, informed consent 
was missing, and one had no information on sex (see 
online supplemental figure 1 for participant’s flow 
chart). The study adhered to the Helsinki Declaration 
and was authorised by the medical association of the 
federal state Bavaria ethics committee. Comprehen-
sive information on the participants, study design and 
procedures can be found elsewhere.5

Measures
Dependent variables
In the questionnaire, three physical activity domains were 
assessed as follows:
1.	 ‘How often do you participate in sports? (For example, 

walking, running, swimming, football, tennis and gym-
nastics)’, denoting moderate to vigorous physical activ-
ity (MVPA), measured as ‘regularly more than 2 hours 
in the week’ (score 3), ‘regularly 1 to 2 hours in the 
week’ (score 2), ‘less than 1 hour in the week’ (score 
1) and ‘no participation in sports’ (score 0).

2.	 ‘How often do you engage in physical activity? (For ex-
ample, hiking, cycling, gardening and dancing)’, de-
fining leisure-time physical activity (LPA), measured as 
‘regularly more than 2 hours in the week’ (score 3), 
‘regularly 1 to 2 hours in the week’ (score 2), ‘less than 
1 hour in the week’ (score 1) and ‘not at all’ (score 0).

3.	 ‘How would you classify your main occupation?’ 
Representing work-related physical activity (WPA), 
measured as ‘vigorous physical work’ (score 3), ‘mod-
erate physical work’ (score 2), ‘light physical work’ 
(score 1) and ‘no physical work’ (score 0).

The choice of using subjective measurements was 
because the questionnaire was designed to mainly eval-
uate the health status of the Resettlers, considering phys-
ical activity as one of the risk factors and to give a quick 
and simple understanding of physical activity domains/
intensities to our sample.27

For the analysis, three physical activity outcome vari-
ables were utilised according to the scores of the three 
physical activity domains: WPA, extracurricular physical 
activity (EPA=MVPA+LPA) and total physical activity 
(TPA=MVPA+LPA+WPA). Histograms of the various 
domains are in the online supplemental tables 3-5.
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Independent variables
Additionally, the independent variable ‘perceived 
control’28 was computed as the sum of the five-point Likert 

scales (never to always), assessing whether the participant 
perceived having the respective feeling within the last 4 
weeks from these eight items: feeling happy, feeling calm, 

Table 1  Biodemographic characteristics of the study population

Total Men Women

Demographics n=595 100% n=231 38.8% n=364 61.2%

Age ≤20 years 3 0.5 1 0.4 2 0.5

21–30 years 11 1.8 5 2.2 6 1.6

31–40 years 79 13.3 27 11.7 52 14.3

41–50 years 120 20.2 44 19.0 76 20.9

51–60 years 170 28.6 66 28.6 104 28.6

61–70 years 112 18.8 46 19.9 66 18.1

≥71 years 91 15.3 38 16.5 53 14.6

Missing* 9 1.5 4 1.7 5 1.4

Marital status Single 33 5.5 9 3.9 24 6.6

Divorced/widowed 113 19.0 24 10.4 89 24.4

Married 446 75.0 196 84.8 250 68.7

Missing* 3 0.5 2 0.9 1 0.3

Educational level University 127 21.3 46 19.9 81 22.3

Upper secondary school 136 22.9 50 21.6 86 23.6

Below upper secondary school 316 53.1 128 55.4 188 51.6

Missing* 16 2.7 7 3.0 9 2.5

Employment status Unemployed 45 7.6 13 5.6 32 8.8

Retired 152 25.5 60 26.0 92 25.3

Employed 396 66.6 158 68.4 238 65.4

Missing* 2 0.3 0 0.0 2 0.5

Physiological characteristics

Myocardial infarction Yes 27 4.5 23 10.0 4 1.1

No 559 93.9 207 89.6 352 96.7

Missing* 9 1.5 1 0.4 8 2.2

Stroke Yes 15 2.5 9 3.9 6 1.6

No 574 96.5 221 95.7 353 97.0

Missing* 6 1.0 1 0.4 5 1.4

Tumour Yes 27 4.5 9 3.9 18 4.9

No 563 94.6 220 95.2 343 94.2

Missing* 5 0.8 2 0.9 3 0.8

Diabetes Yes 74 12.4 27 11.7 47 12.9

No 515 86.6 201 87.0 314 86.3

Missing* 6 1.0 3 1.3 3 0.8

Body Mass Index ≥30 (obese) 225 37.8 108 46.8 117 32.1

25–29.9 (overweight) 205 34.5 68 29.4 137 37.6

<25 (under/normal weight) 122 20.5 33 14.3 89 24.5

Missing* 43 7.2 22 9.5 21 5.8

Mobility restrictions Mild to bedridden 346 58.2 127 55.0 219 60.2

No 234 39.3 97 42.0 137 37.6

Missing* 15 2.5 7 3.0 8 2.2

Frequent pain Yes 213 35.8 73 31.6 140 38.5

No 309 51.9 126 54.5 183 50.3

Missing* 73 12.3 32 13.9 41 11.3

*Number of missing in relation to n=595 (not part of the categories).
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feeling energetic (coded 1–5); feeling worn-out, feeling 
sad, feeling anxious, feeling lonely and feeling doubtful 
(coded 5–1), so that the total score ranged from 8 to 40 
(see online supplemental table 1).

For the variables ‘Body mass index’ and ‘Ethnicity of 
friends in Germany’, distinct categories with few observa-
tions were combined with other categories. Self-reported 
weight and height were utilised to determine the Body 
Mass Index, and the universally recognised WHO cut-off 
standard was used, as given in table 1.29

Patient and public involvement
The ‘Landsmannschaft der Deutschen aus Russland 
e.V.’ (the association of ethnic Germans from the 
FSU) was informed about the study and their feedback 
regarding the planning and conduct of the study and 
study materials was considered, which included the 
translation of the questionnaire. Participant recruit-
ment was done in close consultation and collabora-
tion with other representatives of the Resettlers and 
local physicians who were in contact with Resettlers 
and/or were Resettlers themselves. This enhanced 
response rates and eliminated language barriers. The 
association ‘Landsmannschaft der Deutschen aus 
Russland e.V.’ also supported the study by promoting 
it in their network (public events, newspapers, etc).

Analysis
Data were analysed using IBM SPSS Statistics V.20 and 
Stata V.SE 15. Descriptive statistics illustrate the distribu-
tion of all factors by frequencies and percentages.

Multivariate linear regression models were fitted 
separately by sex to investigate the association 
between independent predictor variables (demo-
graphics, physiological characteristics, psychological 
stressors including the perceived control score, health 
behaviour and migration-related variables) and WPA, 
EPA and TPA scores. First, for each physical activity 
domain, linear regression with backward selection 
(stepwise removal of variables with p≥0.1, forcing in 
age and education as confounders) was conducted 
(see online supplemental table 2 for full models). 
Regarding missing variables, a complete case analysis 
was run. The choice of running a backward selection 
regression was based on the interest of developing 
models that explain the physical activity pattern best 
rather than being interested in the impact of a single 
variable (adjusted for confounders). We provide the 
results of the full linear regression models, which we 
used to investigate possible differences in the regres-
sion estimates resulting from the backward selection 
models.

RESULTS
Sociodemographic characteristics
Overall, 364 women (61.2%) and 231 men (38.8%) 
participated in the study. The majority of respondents 

were above the age of 40 (82.9%) and were in their prime 
working years, reflected in 67% currently employed. The 
participants had a median age of 56 (IQR: 46–64).

In table 1, we see that diabetes was the most prevalent, 
with more women diagnosed than men, whereas more 
men reported a myocardial infarction compared with 
women. About 72.3% of the population were either over-
weight or obese, with more men being obese, while more 
women were overweight. A larger proportion of women 
had mobility restrictions.

Table  2 further reports the psychosocial and 
behavioural factors characterising the Resettlers. 
More men than women report not feeling at home, 
but more women than men report feeling worn-out. 
Nonetheless, a larger proportion of participants 
report not feeling anxious and lonely. Additionally, 
a considerable proportion of participants are mainly 
affected by financial difficulties and thoughts of 
previous stressful events, with more men (54.1%) 
reporting the former and women (51.4%) the latter.

All participants socialised more among their ethnic 
group than with other migrants and natives. Most partic-
ipants reported alcohol consumption, while there were 
more former tobacco smokers than current smokers.

Considering physical activity, MVPA was the least 
popular activity participated in by the Resettlers, with 
54.3% reporting no activity and 11.9% reporting moder-
ate–vigorous physical activity for more than 2 hours per 
week. About 38.8% of Resettlers reported LPA for more 
than 2 hours per week. The proportion of men and women 
who reported participating in physically tasking WPA was 
comparable, but double the number of women compared 
with men who reported light/no physically tasking WPA. 
The mean value of the EPA score was 2.6±1.8 both for 
men and women, TPA 4.3±2.1 for men and 3.9±2.1 for 
women and for perceived control 30.1±5.8 for men and 
28.1±6.2 for women.

Regarding the multivariable models in table  3, the 
measure R² suggests a better model fit for men’s physical 
activity levels than that for women, with the WPA model 
for men’s activity achieving the best fit (R²=37%), and for 
women (R²=23%).

Demographics
Increasing age was significantly associated with lower 
EPA in women, whereas in WPA, this was associated 
with increasing levels for both men and women.

Employed people reported more TPA and WPA. 
University-level educated men reported higher EPA. 
In contrast, both university-educated men and women 
reported significantly lower WPA in comparison to 
lower education levels. Marital status significantly 
influenced women’s EPA, with divorced and married 
women reporting more EPA than those who are 
single. Divorced/widowed and married women’s EPA 
increased by 1.61 and 0.94 hours/week compared 
with single women.
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Table 2  Psychosocial and behavioural characteristics of the study population

Total Men Women

n=595 100% n=231 38.8% n=364 61.2%

Psychological stressors

Feeling at home No 67 11.3 38 16.5 29 8.0

Mostly 219 36.8 73 31.6 146 40.1

Yes 295 49.6 109 47.2 186 51.1

Missing* 14 2.4 11 4.8 3 0.8

Feeling worn-out No 227 38.2 110 47.6 117 32.1

Sometimes 197 33.1 61 26.4 136 37.4

Often 125 21.0 42 18.2 83 22.8

Missing* 46 7.7 18 7.8 28 7.7

Feeling energetic No 176 29.6 63 27.3 113 31.0

Sometimes 154 25.9 56 24.2 98 26.9

Often 197 33.1 89 38.5 108 29.7

Missing* 68 11.4 23 10.0 45 12.4

Feeling calm No 100 16.8 30 13.0 70 19.2

Sometimes 131 22.0 46 19.9 85 23.4

Often 321 53.9 139 60.2 182 50.0

Missing* 43 7.2 16 6.9 27 7.4

Feeling anxious No 416 69.9 181 78.4 235 64.6

Sometimes 69 11.6 17 7.4 52 14.3

Often 48 8.1 15 6.5 33 9.1

Missing* 62 10.4 18 7.8 44 12.1

Feeling sad No 275 46.2 125 54.1 150 41.2

Sometimes 163 27.4 60 26.0 103 28.3

Often 102 17.1 28 12.1 74 20.3

Missing* 55 9.2 18 7.8 37 10.2

Feeling doubtful No 347 58.3 153 66.2 194 53.3

Sometimes 107 18.0 31 13.4 76 20.9

Often 84 14.1 31 13.4 53 14.6

Missing* 57 9.6 16 6.9 41 11.3

Feeling lonely No 408 68.6 178 77.1 230 63.2

Sometimes 74 12.4 16 6.9 58 15.9

Often 59 9.9 20 8.7 39 10.7

Missing* 54 9.1 17 7.4 37 10.2

Feeling happy No 122 20.5 42 18.2 80 22.0

Sometimes 185 31.1 79 34.2 106 29.1

Often 225 37.8 88 38.1 137 37.6

Missing* 63 10.6 22 9.5 41 11.3

Affected by family 
difficulties

No 366 61.5 158 68.4 208 57.1

Yes 186 31.3 59 25.5 127 34.9

Missing* 43 7.2 14 6.1 29 8.0

Affected by stressful 
events at work/school

No 234 39.3 92 39.8 142 39.0

Yes 275 46.2 107 46.3 168 46.2

Missing* 86 14.5 32 13.9 54 14.8

Continued
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Total Men Women

Affected by financial 
difficulties

No 216 36.3 82 35.5 134 36.8

Yes 320 53.8 125 54.1 195 53.6

Missing* 59 9.9 24 10.4 35 9.6

Affected by thoughts of 
previous stressful events

No 264 44.4 117 50.6 147 40.4

Yes 284 47.7 97 42.0 187 51.4

Missing* 47 7.9 17 7.4 30 8.2

Migration-related characteristics

Year of migration Year<1996 350 58.8 136 58.9 214 58.8

Year≥1996 241 40.5 92 39.8 149 40.9

Missing* 4 0.7 3 1.3 1 0.3

Ethnicity of friends in 
Germany

Resettlers 522 87.7 208 90.0 355 97.5

Germans and other 
migrants

61 10.3 20 8.7 41 11.3

Missing* 12 2.0 3 1.3 9 2.5

German language skills Less than average 165 27.7 85 36.8 80 22.0

Above average 428 71.9 145 62.8 283 77.7

Missing* 2 0.3 1 0.4 1 0.3

Health behaviour

Alcohol consumption Current consumption 438 73.6 185 80.1 253 69.5

Former consumption 60 10.1 27 11.7 33 9.1

Never 63 10.6 7 3.0 56 15.4

Missing* 34 5.7 12 5.2 22 6.0

Smoking behaviour Current smoker 91 15.3 64 27.7 27 7.4

Former smoker 116 19.5 88 38.1 28 7.7

Never smoker 376 63.2 76 32.9 300 82.4

Missing* 12 2.0 3 1.3 9 2.5

Moderate to vigorous 
physical activity

>2 hours/week 71 11.9 28 12.1 43 11.8

2 hours/week 64 10.8 30 13.0 34 9.3

<1 hour/week 114 19.2 29 12.6 85 23.4

No sports 323 54.3 132 57.1 191 52.5

Missing* 23 3.9 12 5.2 11 3.0

Leisure-time physical 
activity

>2 hours/week 231 38.8 97 42.0 134 36.8

2 hours/week 137 23.0 52 22.5 85 23.4

<1 hour/week 119 20.0 35 15.2 84 23.1

No sports 102 17.1 45 19.5 57 15.7

Missing* 6 1.0 2 0.9 4 1.1

Work-related physical 
activity

Vigorous 132 22.2 65 28.1 67 18.4

Moderate 186 31.3 82 35.5 104 28.6

Light 96 16.1 24 10.4 72 19.8

No physical work 110 18.5 33 14.3 77 21.2

Missing* 71 11.9 27 11.7 44 12.1

*Number of missing in relation to n=595 (not part of the categories).

Table 2  Continued
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Physiological characteristics
Both men’s and women’s TPA and EPA were positively 
associated with not having been diagnosed with a health 
condition or reported pain, but women who reported 
having a tumour were more likely to report higher levels 
of EPA. However, pain was associated with increasing 
levels of WPA in both men and women.

Psychological stressors
Financial difficulties were significantly associated with 
women’s increasing WPA and decreasing men’s TPA and 
EPA. Perceived control was only associated with men’s 
TPA and WPA (online supplemental tables 6 and 7 further 
show the correlation of TPA and perceived control and 
the score distribution using a histogram among men and 
women, respectively). An increase in control of external 
stressors significantly increased men’s physical activity 
behaviour. Women who did not feel at home reported 
high levels of EPA than those mostly feeling at home; 
however, men who reported feeling at home reported 
significantly less physically tasking WPA by 0.46 hours/
week in comparison to those who reported not feeling at 
home.

Migration-related characteristics
The year of migration contributed significantly to 
women’s EPA, with women who migrated in recent years 
reporting less EPA by 0.05 hours/week.

Health behaviour
Smoking behaviour was significantly associated with 
decreasing men’s EPA. To elucidate, men who formerly 
smoked reported 0.87 hours/week more EPA than those 
who smoked.

DISCUSSION
Summary
To the best of our knowledge, this paper is the first to 
report on patterns and determinants of physical activity 
among ethnic German Resettlers from FSU in Germany. 
Findings confirm that physical activity is associated with 
age, employment, education, marital status, psychological 
stressors, migration background and health behaviour. 
Additionally, predictors of physical activity vary with sex 
based on sex and gender-related factors.30 For instance, in 
our study, more men report myocardial infarctions than 
women, whereas more women report more diabetes than 
men; however, we find that myocardial infarctions and 
diabetes are significant predictors of women’s and men’s 
physical activity, respectively, which could be linked to the 
higher risk of diabetic women compared with diabetic 
men developing heart failure.31 Additionally, perceived 
control over stressors was associated only with men’s 
physical activity. Previous research suggests that male 
Resettlers have particularly struggled with integration, 
psychological mastery and coherence, unlike women, 
and their role as family breadwinners was challenged 

by unemployment.32 33 On the other hand, unlike men, 
women’s EPA correlated to marital status, connecting the 
association with women’s roles in the home, seeing that 
EPA included household chores and activities, revealing 
an imprint of cultural roles in migrant homes.34 Some of 
these factors also influence differences in physical activity 
participation in the German population.35

In addition, migrants are diverse regarding their 
opportunities, socioeconomic status, linguistics, health-
care needs and migration reasons. Their ability to adopt 
healthy levels of physical activity is correlated to these 
‘special’ influencing factors that may not impact the non-
immigrant population.36 These ‘special’ factors shape 
health-related behaviours and exert distress, resulting in 
the reduction of perceived control, thus owing to poor 
health choices, diminished physical health, suicide and 
difficulties integrating that drive health inequity among 
migrants.22 33 36 Nevertheless, all types of physical activity 
can reverse the effects of distress, thereby increasing 
perceived control.37–40

Results in reflection to literature
Demographics
Demographic patterns (age, education, employment and 
marital status) predict associations with physical activity 
similar to those of autochthonous communities.35 An 
increase in age, which often comes with the opportunity 
of employment up to a certain age, and higher educa-
tion status are associated with higher physical activity. 
This is also exhibited in populations in Russia and the 
USA.41 42 As such, employment compared with unemploy-
ment among Resettlers owes to higher WPA due in part to 
opportunities to finance extracurricular activities42–45 and 
the workplace as the foundation of their daily life, which 
includes physical activity and social interaction.46 Notably, 
though active people are of a higher socioeconomic status, 
lower socioeconomic classes who may also report finan-
cial difficulties report higher WPA.42–45 47 In 2009, male 
German Resettlers from the FSU had a lower adjusted net 
income (€1155) compared with other migrant groups 
and the native population, and a recent analysis identi-
fied that migrants earn much less than Germans in firms 
consisting of both migrants and Germans.33 48 49 Addi-
tionally, marital status was a significant predictor only for 
women’s EPA. Separation from a spouse due to divorce/
death and marriage being emotionally intense transitions 
leading to women’s role changes in society are associated 
with increased EPA compared with single women. EPA 
was characterised by leisure activities that included house-
hold chores/hobbies, which a cultural imprint may have 
influenced. This could also elucidate why education level, 
unlike men’s, was not a significant predictor for women’s 
EPA. Literature shows that cultural imprints around 
gender influence migrant households and health.50 For 
instance, gender norms influence physical activity choices, 
with women focusing on familial and feminine activities 
and men on strength-related activities, a pattern identi-
fied in Russian-speaking Slavic immigrants in the USA.50 51 
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However, the associations between marital status/marital 
transitions and physical activity are inconclusive.52

Physiological characteristics
Sex differences have been identified in the association 
between health conditions and physical activity. Results 
portray a significant relationship between the associ-
ations of diabetes in men and myocardial infarction in 
women. Findings from a meta-analysis on diabetic popu-
lations showed that women have a higher risk of heart 
failure in comparison to men.31 Additionally, pain is 
linked to increased WPA in both men and women, likely 
due to WPA intensity. Despite having higher education, 
later-wave Resettlers in Germany often end up in lower-
paying, intense, hazardous jobs because of poor language 
skills.33 48 Pain and other health conditions, such as CVD 
risk factors and site-specific cancer incidences, character-
ised more among Resettlers than the German population, 
cause physiological distress and thereby predict lower 
physical activity in our sample.5 6 Such conditions influ-
ence the perception of physical barriers, causing fear-
avoidance behaviour, reduced endurance and reduced 
physical activity.53–55 This pattern is also observed in older 
Russian-speaking Slavic immigrants in the USA, where 
chronic conditions and age-related pain decrease phys-
ical activity.51 However, these immigrants recognise that 
physical activity manages deteriorating health and pain, 
reducing medication needs and improving functionality, 
which motivates continued physical activity.51 This is a key 
component in rehabilitation plans for cancer treatment, 
aiding in daily functioning and potentially improving 
tumour prognosis.56 57 Hence, this could have been a 
critical physical activity motivator in our sample among 
the women. It has been reported that more women than 
men accept rehabilitation treatment58 and regardless of 
the efforts and guidelines put in place to promote phys-
ical activity through rehabilitation services, men’s uptake 
and physical activity levels are low.59 Cancers and tumours 
can impact men’s mental well-being and challenge their 
sense of masculinity. Some qualitative studies suggest 
that embracing rehabilitation services may be viewed as 
reducing masculinity and eliciting feelings of sympathy 
and dependency, thus impeding independence.59–61

Irrespectively, there is limited research on the relation-
ship between tumours and physical activity, particularly 
postdiagnosis.62 Nonetheless, the older Russian-speaking 
Slavic immigrants expressed a need for health education 
and practical applications of physical activity knowledge 
to enhance their well-being.51

Migration-related characteristics and psychological stressors
The uniqueness of the Resettlers compared with the 
autochthonous communities is encapsulated in their 
migration experience and its effects. Resettlers’ past 
experiences influence cognitive reconstructions, 
impacting physical activity.25 For instance, unlike 
women, perceived control is essential in predicting 
men’s physical activity. Notwithstanding, women mainly 

feeling (not entirely) at home equally report lower 
levels of EPA. Migrants, over their lifetime and gener-
ations, present with psychological distress based on 
their experiences, which can be attributed to Germans 
having long questioned their identity and affiliation, 
referring to them as Russians.5 63 Moreover, being a 
migrant can be a risk factor for suicide and reduced 
physical activity due in part to postmigration stress, 
socioeconomic deprivation, unemployment, poor inte-
gration and hate speech, which have all been experi-
enced by Resettlers affecting men more than women 
due to stereotypes on masculinities, for example, men 
viewed as providers.25 32 33 35 36 Although more women 
than men across populations suffer from depressive 
disorders, depression is a significant disease burden 
in the male population and a cause of suicide64–67 that 
results in higher rates of death in men compared with 
women.68–70 The association of psychological health 
and physical activity is mainly bidirectional, and posi-
tive emotions predict increased physical activity.40 71 On 
the other hand, men who feel at home report lower 
intense WPA. This may partly reflect memory research 
findings showing that the meaning of past experiences 
can change based on current experiences.25 To eluci-
date, this can be attributed to job market integration, 
as earlier mentioned, leading to a lower likelihood of 
reporting high intense WPA, thereby making the dura-
tion of stay an essential predictor of physical activity. 
Likewise, a narrative synthesis in a systematic and 
meta-analysis review revealed that health risk factors, 
such as physical activity, increase with the duration of 
stay among migrants. However, results from the meta-
analysis revealed lower odds of physical activity with 
increased duration of stay among migrants compared 
with natives. These inconsistencies have been credited 
to errors caused by self-reported physical activity.72 73 
Regarding WPA, sex differences have been identified 
in the positive associations of WPA with ‘financial diffi-
culties’ for women and ‘ethnicity of friends’ for men. 
This can be explained by results examined from a meta-
analysis on gender/sex differences in the theory of mind 
and their effect on employment, where primary motiva-
tors are intrinsic (need for money) for women, unlike 
extrinsic factors (competition) for men. However, 
other literature portrays otherwise.74 75 Furthermore, 
an explanation of the associations between Resettler’s 
ethnicity of friends and physical activity can also be 
attached to the effect of networking on job leads, a 
phenomenon experienced across populations.76

Health behaviour
There is a sex difference in the significance of smoking 
on physical activity. Resettler men who stopped smoking 
report more EPA compared with those who are still 
smoking. These results may reflect a web of causations 
as social norms on acceptance of female smoking 
behaviour77 and the positive effect physical activity has 
in improving withdrawal intentions and symptoms and 
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reducing tobacco cravings.77 Alongside, motivations 
for physical activity, such as physical activity endurance, 
disease prevention and physical appearance, oppose 
smoking effects.77–80

Implications of result
While physical activity is known to be generally low 
among migrant populations, including Resettlers’, 
our results link associations with this phenomenon 
to different biological, psychosocial and behavioural 
factors. Similarities have been identified mainly 
between Resettlers and other migrants, including 
ethnic populations, but additional layers of biogra-
phies influenced by migration have been revealed 
among migrants. This outlines migration backgrounds 
as a distinction between migrants and ethnic popu-
lations. Embedded in the migrant background are 
various contextual factors adding to the complexity of 
physical activity behaviour, thus highlighting the need 
for a biopsychosocial perspective in physical activity 
research, a viewpoint that has also been advocated for 
by the WHO.26 81 Furthermore, our findings on the 
biopsychosocial associations probe for further trans-
disciplinary research on the interaction effects of the 
different levels of health investigated and their associ-
ations with physical activity. Hence, our findings are 
critical for programme implementers and policy actors 
in the physical activity space since they must account 
for variations in the biopsychosocial characteristics 
of their populations as they design programmes to 
combat non-communicable disease burdens through 
physical activity to achieve better outcomes.

Methodological limitations
The main strengths of the study were that, due to 
extensive measures taken in the recruitment process, 
including a bilingual questionnaire, we could survey 
the largest sample of Resettlers. However, we suspect 
our sample may not have been representative because 
we did not survey many uneducated Resettlers.5

Moreover, the study assessed various domains of physical 
activity subjectively. This was because the questionnaire 
was designed to primarily assess the health status of the 
Resettlers, with a secondary focus on physical activity as a 
risk factor. To avoid dropouts due to a lengthy question-
naire, we had to make a trade-off between the length and 
completeness, including comprehensiveness. This has 
limitations because over-reporting and under-reporting 
physical activity behaviour may compromise the tool’s 
reliability. Notwithstanding, our measure had strengths 
that objective measures could not accord in that it gave 
a contextual understanding of physical activity domains 
through examples of activities attached to each domain, 
thus capturing the Resettler’s cultural perceptions of 
physical activity to a degree. Also, regarding the mistrust 
many migrants have in authorities due to their past expe-
riences in their home countries, wearing a device that 

would constantly record their activity could have been 
both burdensome and intrusive.5 82

During analysis, we also identified a variability in 
the models R² between the men and women. This vari-
ability could be due to various factors, for instance, 
due to the subjective assessment of physical activity, 
which was embedded in a comprehensive evaluation 
of the health status and, hence, might not have been 
detailed enough to decipher physical activity among 
female Resettlers in more detail. Additionally, the 
questionnaire might not have been sensitive enough to 
detect other factors that could contribute to the phys-
ical activity patterns among female Resettlers. Further 
research may be required, especially among female 
Resettlers, to examine the factors that impact phys-
ical activity. A qualitative approach could be valuable 
in identifying the enablers and barriers influencing 
women Resettler’s physical activity, a subject that has 
not yet been thoroughly explored in previous studies.

The main weakness in our analysis is missing data 
on a critical physical activity predictor (pain). The 
model’s inability to account for the predictor leads 
to variable bias, resulting in reduced statistical power 
and a possible misinterpretation of results. The 
missing data on ‘frequent pain’ could have been owed 
to uncertainty among the participants on what was 
meant by ‘frequent’. The assessment of pain was done 
superficially because we were interested in getting an 
overall picture of the health status of the Resettlers as 
a first step rather than already looking into details of 
specific associations.

CONCLUSION
Some psychological stressors are unique to migrants, 
unlike the autochthonous population, due to their 
migration and integration experience, which in turn 
influence Resettlers’ psychological health.36 Although 
physical activity may reverse the effects of such 
stressors, thereby increasing the individual’s perceived 
control,39 40 stressors likewise pose as physical activity 
barriers.40 71 Perceived control over stressors was asso-
ciated only with men’s TPA and WPA, emphasising 
the need to comprehend the root and association 
between health behaviour and psychological distress 
control among male Resettlers who are characterised 
by higher suicide rates, unlike women.

Furthermore, cultural imprints among the Reset-
tlers may influence the essence of physical activity 
choice, frequency and intensity due to gender norms 
and social roles more so in familial homes. To compre-
hend the sex differences, researchers should seek 
to empirically assess why the sex variances occur to 
increase further the effectiveness of health-enhancing 
physical activity promotion programmes to all.

Physical activity among Resettlers can be used to 
improve integration, reduce psychological distress 
and increase physical functioning among those with 
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disabling chronic conditions, thereby maintaining 
their role and needs in society. Our findings and liter-
ature show that health promotion programmes should 
target not only Resettlers but also other migrant 
communities burdened by chronic conditions due in 
part to physical inactivity to educate not only about 
healthy lifestyle choices but also their practical appli-
cations in life. While doing so, such programmes 
should also consider the impact of migrant biogra-
phies on health.
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