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ABSTRACT

Background

Among immigrant chronic dialysis patients depressive and anxiety symptoms are 
common. We aimed to examine the association of acculturation, i.e. the adaptation of 
immigrants to a new cultural context, and depressive and anxiety symptoms in immigrant 
chronic dialysis patients. 

Methods

The DIVERS study is a prospective cohort study in 5 urban dialysis centers in the 
Netherlands. The association of five aspects of acculturation (“Skills”, “Social integration”, 
“Traditions”, “Values and norms” and “Loss ) and the presence of depressive and anxiety 
symptoms was determined using linear regression analyses, both univariate and 
multivariate.

Results 

A total of 249 immigrant chronic dialysis patients were included in the study.  
The overall prevalence of depressive and anxiety symptoms was 51% and 47%, 
respectively. “Skills” and “Loss” were significantly associated with the presence of 
depressive and anxiety symptoms, respectively “Skills” β=0.34, CI: 0.11-0.58, “Loss” 
β=0.19, CI:0.01-0.37 and “Skills” β=0.49, CI:0.25-0.73, “Loss” β=0.33, CI:0.13-0.53.  
The associations were comparable after adjustment. No significant associations were 
found between the other subscales and depressive and anxiety symptoms.

Conclusion

This study demonstrates that less skills for living in the Dutch society and more feelings 
of loss are associated with the presence of both depressive and anxiety symptoms in 
immigrant chronic dialysis patients.
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INTRODUCTION

Depressive and anxiety symptoms are common among chronic dialysis patients, with 
prevalences of 39% reported by a recent meta-analysis1 and 17%-49% respectively2;3.  
Both symptom patterns are risk factors for an impaired quality of life, increased 
hospitalization, and increased mortality4-7. 

A comparable mental health status was found among native dialysis patients and ethnic 
minority dialysis patients8. Because the number of immigrants in European countries 
increased significantly over the last decades9, the number of migrant dialysis patients 
will increase proportionally. Therefore, migration and its impact on the mental health of 
immigrant dialysis patients needs more understanding to be able to adapt health care 
to this patient group.

An important migration-related factor associated with mental health problems in 
immigrants is acculturation10. Acculturation refers to the adaptation of immigrants to a 
new cultural context 11. The most commonly used definition indicates that acculturation 
is bi-dimensional and involves contact and participation in the new society on the 
one hand and the preservation of the own culture and habits on the other hand11.  
Studies so far show heterogeneous results regarding the association between 
acculturation and mental health10;12. This is probably due to differences between host 
countries such as different migrant populations and different immigration policies and 
attitudes concerning the integration of immigrants13. 

The Lowlands Acculturation Scale is a validated scale, which focuses specifically 
on migrants with various ethnic backgrounds living in The Netherlands14.  
This scale measures five different aspects of acculturation, which can be merged in the 
bi-dimensional model; two of these aspects can be combined into participation in the 
new society (“Skills” and “Social integration”), and two other aspects into preservation 
of the own culture and habits (“Traditions” and “Values and norms”)15. The fifth aspect 
“Loss” stands alone and is focused on feelings of loss regarding the country of origin15. 
These five aspects also allow us to examine whether certain aspects of acculturation 
may have a stronger impact on mental health than others. 

The aim of this study is to examine the association between the five different 
aspects of acculturation and depressive and anxiety symptoms in immigrant chronic 
dialysis patients in The Netherlands. Based on studies in the general population, we 
hypothesize that immigrant patients with better skills16-18 and good social integration19  
(more participation in the new society), higher preservation of traditions16-20 and values 
and norms15 (more preservation of culture and habits) and less feelings of loss17;19;20 have 
fewer depressive and anxiety symptoms. If certain aspects appear to be associated with 
depressive and anxiety symptoms, healthcare for immigrant dialysis patients may be 
more specifically tailored to their needs. 
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METHODS

Study design

Data were collected as part of the DIVERS study (Depression related factors and outcomes 
In dialysis patients with Various Ethnicities and Races Study), which is an observational 
prospective cohort study among prevalent and incident chronic dialysis patients in four 
urban teaching hospitals and one university hospital in the Netherlands. These hospitals 
were chosen because of the high percentage of immigrant dialysis patients. 

Prevalent patients were included between June 2012 and December 2013 and 
incident patients were included between June 2012 and October 2014. Patients were 
approached for study participation and to complete a questionnaire during dialysis 
therapy or an outpatient appointment. Inclusion criteria were: age over 18 years, 
undergoing dialysis therapy for at least 90 days (hemodialysis or peritoneal dialysis), 
and being able to complete questionnaires in Dutch, English, Turkish or Moroccan Arabic, 
with help if necessary. Patients with cognitive impairments (e.g. dementia) interfering 
with completing the questionnaires were excluded. For this study, only immigrant 
dialysis patients were included. 

This study was carried out in consistency with the Declaration of Helsinki, regarding 
ethical principles for medical research involving humans. The study was approved by 
the medical ethics committee of the VU University Medical Centre (Approval number: 
2010/064). Patients gave written informed consent before inclusion.

Demographic and clinical characteristics

The following patient characteristics were collected from medical records: age, gender, 
dialysis modality, body mass index (BMI), primary cause of kidney disease, and level of 
comorbidity. Primary cause of kidney disease was defined using the European Renal 
Association-European Dialysis and Transplant Association (ERA-EDTA) coding system21 
and the level of comorbidity was defined according to the Davies comorbidity index, 
indicating no, intermediate or severe comorbidity22.

Data on immigrant status, marital status, having children, employment, educational 
level and the number of years living in the Netherlands were collected through a 
questionnaire. 

Immigrant status

Immigrant status was determined based on country of birth of the patients and of their 
parents. According to the Statistics Netherlands criteria23, an individual is considered to 
be an immigrant if at least one parent was born abroad, regardless of the individual’s 
own country of birth. In this way, we distinguished 5 regions of origin of immigrant 
patients, using the United Nations classification system 24:  Europe, Sub-Saharan Africa, 
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Northern Africa/Western Asia, Southern Asia/South Eastern Asia and,  South America/
Caribbean. If both parents are born in different countries, the mother’s country of birth 
is used to infer descent. First generation immigrant patients are patients who are born 
abroad with at least one parent also born abroad. Second generation immigrant patients 
are patients born in the Netherlands with at least one parent born abroad.

Depressive and anxiety symptoms

Depressive and anxiety symptoms were measured using, the Beck Depression Inventory 
(BDI)25 and the Beck Anxiety Inventory (BAI), respectively25;26. Both BDI and BAI consist of 
21 questions, which rate severity from 0 to 3. Summed scores of both the BDI and BAI 
range from 0 to 63. The presence of depressive and anxiety symptoms was defined with 
a cut-off score of  ≥ 13 for both the BDI27 and BAI28.

Acculturation

Acculturation was measured with the Lowlands Acculturation Scale (LAS)14.  
This scale was developed for use among different migrant populations in the Netherlands 
and has been applied in settings especially in the general population14;16;18;20;29, but 
also in medical settings15;30. The questionnaire consists of 25 items, divided into five 
subscales: “Skills” (5 items), “Social integration” (4 items), “Traditions” (4 items), 
“Values and norms” (4 items)  and “Loss” (7 items). Patients were asked to rate the 
items on a six-point Likert-type scale, ranging from ‘totally disagree’ to ‘totally agree’.   
A higher score on the subscale “Skills” implies a lower capacity and ability to perform 
adequate instrumental skills for the new society (e.g. ‘I am misunderstood when I speak 
Dutch’). A higher score on the subscale “Social integration” refers to a better integration 
into the Dutch society (e.g. ‘I have much contact with Dutch people’). A higher score on 
the subscale “Traditions” implies the preservation of culture and habits (e.g. ‘I consider 
it important to pass our traditions on to the next generation’. A higher score on the 
subscale “Values and norms” implies a more conservative or critical view on issues 
in Dutch society (e.g. ‘I feel Dutch people don’t have enough respect for the elderly’). 
A higher score on the subscale “Loss” implies a greater experience of loss feelings 
concerning the country of birth and a stronger orientation towards people with the same 
cultural background (e.g. ‘My country of origin is always in my mind and in my memories’).  
The subscales “Skills” and “Social integration” are related to the concept of participation 
in the new society and the subscales “Traditions” and “Values and norms” are related to 
preservation of culture and habits15.

The internal consistency of the subscales is sufficient to good. Crohnbach’s α was 0.75 
for Skills, 0.57 for Traditions, 0.69 for Social integration, 0.65 for Values and norms and 
0.74 for Loss. 



58 

Statistics

For descriptive statistics, means with standard deviations were used to describe 
continuous variables and frequencies and percentages were used to describe categorical 
variables. 

To determine the association between acculturation and depressive or anxiety 
symptoms we performed univariate and multivariate linear regression analysis.  
We adjusted for the following confounders: age, gender, marital status, children, 
education, employment, and for comorbidity and primary cause of renal failure.  
In addition, we made a subdivision in first and second generation immigrants to examine 
whether the results apply for either groups. 

The average percentage of missings per question on the BDI is 4.6%, on the BAI 
6.2% and on the LAS 16.5%. To maintain power and to avoid bias in multivariate linear 
regression analyses, missing data were imputed with standard multiple imputation 
methods in SPSS (using 10 repetitions)31. Missing values were imputed by a value 
predicted under the assumption of missing ‘at random’ using the patient’s available 
characteristics. Missing ‘at random’ means that the probability of missingness depends 
on other observed patient characteristics. All variables entering the multiple imputation 
model were normally distributed. In this multiple imputation model the individual 
missing items on the BDI and BAI were imputed and subsequently total scores were 
calculated. Baseline characteristics and mean scores on the acculturation subscales 
were calculated on the original (not imputed) dataset.

Finally, a sensitivity analysis was conducted to test robustness of the data.  
We performed a complete case analysis and compared these results with the results 
from the analysis on the imputed data. 

Analyses were performed in SPSS 21.0 for Windows statistical software. Significance 
level for baseline variables and univariate and multivariate regression analysis was set 
at p value < 0.05.

RESULTS

Patient sample

A total of 701 chronic dialysis patients receiving dialysis treatment between June 2012 
and October 2014 were eligible for study participation according to the predefined 
inclusion criteria. Of these patients, 554 agreed to participate (79%). Of the participating 
patients, 249 were immigrant patients who also filled out the questionnaires and were 
therefore included in the present study.

The baseline characteristics of the 249 study patients are shown in table 1.  
Study patients were on average 59 (±15 SD) years of age, and predominantly male (61%).  
Of all immigrant patients 27 originated from Europe (11%), 18 from Sub-Saharan 
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Africa (7%), 40 from Northern Africa/Western Asia (16%), 50 from Southern Asia/South 
Eastern Asia (20%) and 114 from South America/Caribbean (46%). Two hundred twelve 
patients were first generation immigrant patients (85%). The mean length of stay in the 
Netherlands of the first generation immigrant patients was 32 (± 14) years.

Table 1. Baseline characteristics of 249 Immigrant chronic dialysis patients

Total sample (N=249)

Socio-demographic characteristics
Age, mean (SD) 58.9 (15.3)
Gender, male % 61
Region of origin
   Europe, N (%) 27 (11)
   Sub-Saharan Africa, N (%) 18 (7)
   Northern Africa/Western Asia, N (%) 40 (16)
   Southern Asia/South Eastern Asia, N (%) 50 (20)
   South America/Caribbean, N ( %) 114 (46)
First generation, N (%) 212 (85)
Partnership, partner % 48
Children, yes % 79
Education, low % 40
Employment, unemployed % 88
Years in the Netherlands (first generation), mean (SD) 32.1 (14.2)

Clinical factors
Dialysis modality, hemodialysis % 90
Incident, yes % 29
Body mass index kg/m2; mean (SD) 27.2 (6.1)
Primary cause of renal failure %

   Diabetes Mellitus 35
   Glomerulonephritis 9
   Renal vascular disease 25
   Other 31
Davies comorbidity %
   No 23
   Intermediate 61
   Severe 16

Comparing mean scores on the LAS and presence of depressive or 
anxiety symptoms
The prevalence of depressive and anxiety symptoms was 51% and 47%, respectively. 
Table 2 shows the mean scores on the subscales of the LAS for patients with and without 
depressive and anxiety symptoms. The mean scores on the subscale “Skills”, “Traditions”, 
“Values and norms” and “Loss” seems to be higher for patients with depressive or 
anxiety symptoms compared to patients without depressive or anxiety  symptoms.  
This is statistically significant for the association between the subscale “Skills” and both 
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depressive and anxiety symptoms and the subscales “Traditions” and “Loss” compared 
to anxiety symptoms. The score on the subscale “Social integration” seems lower for 
patients with depressive symptoms compared to patients without depressive symptoms, 
a lower score indicates better social integration, but this is not statistically significant. 

Table 2. Mean scores on the acculturation subscales versus the presence or absence of depressive and 
anxiety symptoms

BDI <13
(49.1%)

BDI >13
(50.9%)

P BAI <13
(53.5%)

BAI >13
(46.5%)

P

Skills (5-30) 9.9 (8.7-11.1) 11.8 (10.5-13.1) * 9.7 (8.5-10.9) 12.3 (10.8-13.8) **
Social integration (4-24) 17.9 (16.9-18.9) 17.3 (16.3-18.3) 17.8 (16.8-18.8) 17.8 (16.7-19.0)
Traditions (4-24) 16.3 (15.1-17.5) 17.8 (16.7-18.9) 16.1 (14.9-17.3) 18.7 (17.5-19.8) **

Values and norms (4-24) 13.0 (11.8-14.2) 13.4 (12.4-14.5) 12.4 (11.2-13.0) 13.8 (12.6-15.0)
Loss (7-42) 20.8 (18.8-22.8) 23.0 (21.1-24.9) 19.8 (17.8-21.8) 24.2 (22.4-26.1) **
Variables are displayed as means (95% Confidence interval)
* P ≤ 0.05
** P ≤ 0.01

Association of acculturation and depressive and anxiety symptoms 

Table 3 shows the association between the subscales of acculturation and depressive 
and anxiety scores. Univariate linear regression analyses show significant associations 
between the subscales “Skills” (β=0.34, CI: 0.11-0.58) and “Loss” (β=0.19, CI:0.01-0.37) 
and depressive symptoms. β represents the increase in depression score for a one-point 
increase in score on the acculturation subscales. For example, a patient scoring 10 points 
higher on the subscale “Skills” will score 3.4 points higher on the BDI. After adjustment 
the association between “Skills” and “Loss” and depressive symptoms was comparable 
(Skills β=0.32, CI:0.10-0.54) and (Loss β=0.17, CI:0.01-0.35). There was no significant 
association between the other subscales of acculturation and depressive symptoms. 

We also found a significant association between the subscales “Skills”  and “Loss” and 
anxiety symptoms, in both the univariate (Skills β=0.49, CI:0.25-0.73 and Loss β=0.33, 
CI:0.13-0.53) and multivariate (Skills β=0.47, CI:0.23-0.71 and Loss β=0.32, CI:0.12-0.52) 
linear regression analysis. 

In first generation immigrant patients we found comparable or stronger associations 
between the subscales of acculturation and depressive and anxiety symptoms compared 
to the total immigrant group (data not shown). The group of second generation immigrant 
patients was small and due to insufficient power of the analysis no conclusions can be 
drawn.  
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Table 3. Association of acculturation and depressive and anxiety score in univariate and multivariate 
linear regression

Depressive symptoms Anxiety symptoms
Univariate MultivariateA Univariate MultivariateA

Β (95% CI) Β (95% CI) Β (95% CI) Β (95% CI)
Skills 0.34 (0.11-0.58)** 0.32 (0.10-0.54)** 0.49 (0.25-0.73)** 0.47 (0.23-0.71)**
Social integration  -0.18 (-0.45-0.09)  -0.19 (-0.46-0.08)  -0.09 (-0.40-0.22)  -0.06 (-0.37-0.25)
Traditions 0.17 (-0.12-0.63) 0.14 (-0.32-0.60) 0.27 (-0.04-0.58) 0.26 (-0.05-0.57)
Values and norms 0.10 (-0.17-0.37) 0.10 (-0.17-0.37) 0.30 (-0.01-0.61) 0.28 (-0.03-0.59)
Loss 0.19 (0.01-0.37)* 0.17 (0.01-0.35)* 0.33 (0.13-0.53)** 0.32 (0.12-0.52)**
A Adjusted for age, gender, marital status, children, education, employment, co-morbidity and primary cause of 
renal failure. 
* P ≤ 0.05
** P ≤ 0.01

Sensitivity analysis

We found slightly stronger associations between the acculturation subscales and BDI 
and BAI in the complete case analysis (data not shown), except for the association 
between the subscale “Skills” and the BDI (the same) and the association between the 
subscale “Values and Norms” and the BAI (less strong).  

DISCUSSION

The acculturation process of immigrants may influence the presence of depressive 
and anxiety symptoms. Therefore, we examined associations of 5 domains of 
acculturation and depressive and anxiety symptoms in immigrant dialysis patients.  
The prevalence rate of depressive and anxiety symptoms in these immigrant dialysis 
patients is 51% and 47%, respectively. We found significant positive associations 
between the acculturation subscales “Skills” and “Loss” and presence of depressive 
and anxiety symptoms in both univariate and multivariate analyses. We did not find 
the expected association between preservation of culture and habits (“Traditions” and 
“Values and norms”) and fewer depressive and anxiety symptoms.

Previous studies in general populations show a heterogeneous relationship between 
acculturation and mental health problems10;12.  Some studies show a positive association 
between increased acculturation and mental health, while others found no association 
or even an inverse association10;12. Two recent studies in medical settings, i.e. an 
outpatient consultation service for immigrants and primary care patients, found fewer 
depressive symptoms when patients maintain cultural identity of the culture of origin 
and participate in the host culture13;32. 

Considering the participation in the host culture we found a comparable result, namely 
that less skills for living in the non-native society (e.g. mastery of the Dutch language or 
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tasks such as renting a house) is significantly associated with the presence of depressive 
and anxiety symptoms in immigrant dialysis patients. We also found a trend that better 
integration in the Dutch society leads to fewer depressive and anxiety symptoms  
(“Social integration”), however, this association was not significant. Studies among 
immigrants in the general Dutch population also found an association between the subscale 
“Skills” and depressive and anxiety symptoms or mental health16-18. Possible explanations 
are that skills are needed to successfully adapt and feel part of the new society16.   
Dialysis patients will need skills to establish contact with doctors and nurses and to 
be able to understand the background of their illness and the required treatment.  
A recent study in a mental health care setting found a higher treatment effect for patients 
who are more adapted to the new society15.

Regarding the preservation of culture and habits, we did not find the expected 
association between preservation of culture and habits (“Traditions” and “Values and 
norms”) and a lower presence of depressive and anxiety symptoms. This result is in 
contrast to previous results in the general population16-20 and medical settings13;32.  
The general hypothesis is that if immigrants do not maintain their own cultural identity, 
there is a risk of rejection by their own ethnic group, making them more vulnerable for 
development of psychological distress32. Our results seem to contradict these findings, 
since we found a trend that patients with a stronger maintenance of their traditions 
and values and norms are more at risk for developing depressive or anxiety symptoms. 
A possible explanation is that culture-specific taboos in chronically ill patients might 
result in feelings of embarrassment because of the medical condition leading to mental 
health problems17. In a mental health care setting in The Netherlands a comparable 
result was found, namely that preservation of traditions was associated with higher 
levels of somatization and anxiety and higher medical care needs15. They hypothesize 
that vulnerable migrants are not capable of both adapting to the new society and 
maintaining their original culture15. 

Finally, our study shows that feelings of loss concerning the country of origin (e.g. loss 
of social contacts or familiar environment) are significantly associated with presence 
of depressive and anxiety symptoms in immigrant dialysis patients. Three studies in 
the general Dutch population also found associations between the subscale “Loss” 
and mental health or psychiatric comorbidity17;19;20. Doctors should be aware of this 
association and pay attention to the feelings of loss of their patients. 

Several limitations of the study should be noted. First, the cross-sectional design of this 
study does not allow us to draw conclusions on causality of the reported associations. 
Second, it is difficult to compare studies regarding acculturation, due to different 
compositions of migrant populations, different country settings and different measuring 
instruments10;12;13. Besides, we were not able to analyze acculturation according to a 
commonly used model, proposing four acculturation strategies: integration, assimilation, 
separation and marginalization11, since the LAS is not designed to deliver these four 
strategies as an outcome measure. 
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In conclusion, this study demonstrates that less skills for living in another society  
(e.g. mastery of a new language or tasks such as renting a house) and feelings of loss are 
significantly associated with presence of depressive and anxiety symptoms in immigrant 
chronic dialysis patients. We did not find the expected association between preservation 
of culture and habits and lower depressive and anxiety symptoms. The assessment of 
acculturation of immigrant dialysis patients can be used to identify patients at risk for 
the development of depressive and anxiety symptoms. To improve the mental health 
of immigrant dialysis patients, in the first place, more efforts should be made to reduce 
the problem of less skills. Interventions could be sought in professional interpreters 
in case of insufficient mastery of the language of the host country, and more cultural-
oriented support groups. Secondly, more attention could be paid to feelings of loss: 
family members could be more involved as partners, not as interpreters.  Also cultural 
training modules may be developed for nephrologists and dialysis nurses to provide 
insight into problems immigrants struggle with. Future research should focus on other 
factors that may cause the different prevalence of depressive and anxiety symptoms 
among immigrant and native dialysis patients, such as religious coping. 
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