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Abstract
Background: Despite the overall success of THA, betwen 5-20% report unsatisfactory results. Several factors
may cause this variable outcome. One of them is ethnicity, which because of its potential social impact on
living conditions may in�uence life quality. We investigated whether patients born and operated in their home
country Bosnia and Herzegovina, report the same results as do patients living in Sweden, born in Europe
outside the Nordic countries.

Methods: Data were prospectively collected from 280 patients planned to be operated with a THA in Bosnia
and Herzegovina, and 449 immigrants born in Europe but outside the Nordic countries. Logistic and linear
regression models including age, sex, diagnosis, type of �xation, surgical incision, marital status, and
education level were analyzed. Outcomes were the 5 dimensions in EQ-5D, EQ-VAS, pain, VAS, and
satisfaction VAS. Data collected before the operation and 1 year after were studied.

Results: Before the operation patients born and living in Bosnia and Herzegovina reported more problems
with self-care and usual activities before and after adjustment for confounding. Patients living in Sweden
reported higher EQ-VAS and more pain on VAS than did those born in Bosnia and Herzegovina, but the
difference in EQ-VAS became statistically insigni�cant after adjustment for confounding. A higher share of
patients living in Bosnia and Herzegovina reported more bene�t 1 year after the operation in all dimension
except from self-care as re�ected in the basic chi-square test and the unadjusted and adjusted regression
analyses. After adjustment for confounding this group of patients was also more satis�ed, but there was no
statistically signi�cant difference in pain VAS and EQ-VAS when compared to the immigrant group living in
Sweden.

Conclusion: Our �ndings that immigrant patients operated in Sweden despite a tendency to more symptoms
before the operation have less bene�t from a THA according to EQ5D 1 year after the operation cause
concern. We do not know to what extent this situation can be improved by a more multidimensional
caretaking of immigrant patients. Probably other factors not only involving the healthcare system play a role
as do probably also methodological problems related to these types of studies.

Background
The goal of Total Hip Arthroplasty (THA) surgery is to improve mobility, function and quality of life and to
reduce pain. Despite the overall success of THA, between 5-10% and in some studies up to 15-20% have been
found to be dissatis�ed after the surgery [1–3]. Various factors may cause this variable outcome. One of
them is ethnicity, which because of its potential social impact on living conditions, will affect the quality of
life. Several other factors have been found to at a varying extent in�uence patient satisfaction after THA
such as age, gender, comorbidities, preoperative diagnosis, severity of arthropathy, patient expectations,
preoperative pain at rest, lower preoperative quality of life, mental disorders and occurrence of postoperative
complications [4–6]. Some studies have reported that there are differences in utilization due to race without
relation to variations in access to health care, income, or insurance plan [7]. Other studies, on the other side,
showed that ethnic disparities in THA surgery are caused by insu�cient provision of preoperative
information to some patient groups. Proper information may reduce preoperative anxiety, which may improve
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surgical outcomes, shorten hospital stay, and minimize any disruption of lifestyle [8–10]. Cultural and
socioeconomic background, educational level, patient expectations, pain reporting and management of pain
can be more or less related to ethnicity and race [11–14].

Sweden has received immigrants from many countries around the world for decades. During the last years
this immigration has increased [15]. This increase has not been accompanied by an increasing research of
how ethnic, socioeconomic, linguistic, cultural and to some extent religious issues may affect the outcome of
the THA surgery. Only a few studies have compared the outcome of patients born abroad with patients born
in Sweden [16, 14, 17–20]. Given the evidence of ethnical disparities in arthroplasty utilization and outcomes,
there is a need to identify factors potentially associated with these disparities. We investigated whether
patients born and operated in their home country Bosnia and Herzegovina, report the same results as do
patients born in Europe outside the Nordic countries. Our hypothesis was that patients operated in their home
country would report superior results one year after the operation because of a more familiar environment,
absence of language problems, cultural alienation and for most of them refugee status.

Patients And Methods
This study was conducted at Sahlgrenska University Hospital and two University Hospitals in Bosnia and
Herzegovina (Tuzla and Banjaluka). The data for the patients operated in Sweden was extracted from
Swedish Joint Arthroplasty Register (SJAR). THAs from the SJAR with a complete preoperative and 1-year
postoperative follow-up PROM protocol up to December 2008 were selected. This study used routinely
collected data from the Swedish Joint Arthroplasty Register including basic demographic variables and
patient-reported outcome measures. We de�ned an immigrant person as an individual born abroad with 2
parents who were also born abroad, indicating that this person probably not has Swedish as native language.
We selected 449 immigrants living in Sweden from Europe outside the Nordic countries based on presence of
a complete data set after cross-matching with Statistics, Sweden. Data from Statistics Sweden were used to
obtain information about country of birth, educational level, and cohabitation.

Our plan was from the beginning to match patients born in Bosnia and Herzegovina and operated in their
home country, against patients from the same community who live in Sweden and are operated in Sweden.
This could not be done because Statistics Sweden only delivers detailed information about country of birth
for some countries but not for all. European countries outside the Nordic ones are grouped together. Since our
focus were on native patients from Bosnia and Herzegovina operated in their home country our reference
group of immigrants living in Sweden could at best be selected from those born in European countries
outside the Nordic ones.

During the year 2011, 96 467 immigrants arrived in Sweden and among them 26 776 (36%) were born in
Europe and outside the Nordic countries. 2173 came from Bosnia and Herzegovina (8.1% of European
immigrants living outside the Nordic countries). The data collection for patients born and living in Bosnia and
Herzegovina and operated with THA in their home country was done in several steps. The �rst author of the
study contacted an authorized interpreter who translated the EQ5D form into the Bosnian language.
Thereafter, arthroplasty surgeons in Banjaluka and Tuzla were contacted to organize the data collecting
process, which was performed between January 2016 to December 2018. PROMs were collected
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preoperatively and 1 year after the insertion of a THA and was supervised by a nurse at each hospital who
transferred each form to database. Preoperatively, patients �lled in the forms within 4 weeks before the
operation.

Sources of data
In Tuzla and Banjaluka, a nurse contacted the patients about 1 month before surgery, who informed them
about the project and asked about participation. The patients who wanted to participate received the EQ-5D
and questions about age (< 60, ≥ 60 years of age), sex (M/F), diagnosis (primary OA, secondary OA),
Charnley class (A and B, or C), education (low, middle / high), cohabitation (yes, no), type of incision (lateral,
posterior incision), and choice of implant �xation (cemented; or uncemented). The patients �lled in these
tasks themselves, and the nurse transferred the answers to an Excel �le. Each patient was called for a follow
up after 1 year.

In Sweden the patients visited the outpatient clinic 1–4 weeks before the operation, in order to get prepared
for surgery. Basic demographic variables, details of the surgical procedure and implants used, details of any
subsequent surgical procedure to the hip, and PROMs data were routinely registered and reported to the
Swedish Joint Arthroplasty Register (SJAR). Each included individual was identi�ed in all the registers
through the unique personal identity number. SJAR aims to register all hip arthroplasties in Sweden, covering
all hospitals, both public and private, with a completeness of approximately 97%. As part of a national
program for measuring patient-reported outcomes that is run by the Swedish Joint Arthroplasty Register, at
the preoperative visit and 1 year postoperatively, all patients were asked to complete a patient-reported
outcome measures (PROMs) questionnaire.

The questionnaire
In Bosnia and Herzegovina, an EQ5D form translated to the Bosnian language was used. Before the
operation the patients visited an orthopaedic surgeon, in most cases the one who should perform the
operation, an anaesthesiologist, a physiotherapist, and a nurse. At this visit patients were examined and
given information about the type of anaesthesia and surgery, expected outcomes, the risk of complications,
and rehabilitation after surgery. Each included patient was identi�ed through the unique personal identity
number. Data collection 1 year after operation was done at a routine follow up at the 2 hospitals. All data
collection in Bosnia and Herzegovina was in paper form.

In Sweden, The PROM protocol comprised the HRQoL measure EQ-5D [17, 18, 21, 22], a VAS for pain, a
Charnley classi�cation survey (A + B, C) [17, 18, 23], and a VAS addressing satisfaction after surgery [24].
Patients were contacted preoperatively in the clinic and 1 year postoperatively to complete the surveys. The
questionnaire has been adapted to an internet-based touchscreen application for preoperative use in hospital
clinics and is also optionally web-based. We used the 3 levels form that de�ne each dimension as no
problems, some or moderate problems, or extreme problems. The British tariff was used to score the EQ-5D
index in this population. The inclusion criteria were provision of written informed consent to participate,
immigrants from Europe excluding the Nordic countries living in Sweden, and completion of a preoperative
standard-of-care PROMs questionnaire. We excluded patients with malignancy, patients scheduled for 1-
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stage bilateral THAs, patients with reoperations during the study period, and the 1st hip in patients who
received their 2nd THA. In Sweden data were collected during build-up of the PROM programme which means
that all operating units did not participate during the total period of data collection. In Bosnia and
Herzegovina, the number of patients who declined participation is not known and all potential participants
were not asked for logistical reasons. Ethical approval was obtained for both the parts of this study (see
below).

Measures
The data collected for patients in Bosnia and Herzegovina were age, sex, education level, civil status, country
of birth, family type, Charnley class, type of �xation and incision. Information about the type of hip disease
(i.e. diagnosis) was obtained from the medical records. For Swedish patients (born in Europe outside the
Nordic countries) these data were extracted from SJAR or obtained from Statistics Sweden by cross-
matching with SJAR. Information about educational level (Low and Middle/High), and cohabitation (Yes/No)
was provided by Statistics, Sweden. The simpli�ed classi�cation of educational was primarily based on
classes according to the International Standard Classi�cation of Education (ISCED) as designed by UNESCO
(http://www.unesco.org).

The PROM form included are the 5 EQ5D questions, EQ-VAS, Pain-VAS, self-rated Charnley class and at 1 year
Satisfaction-VAS. The EQ-VAS for general health ranges from 0 (worst imaginable health state) to 100 (best
imaginable health state). The pain VAS ranges from 0 (no pain) to 100 (unbearable pain). At follow-up, a VAS
for satisfaction with the outcome of the THR is used, where 0 represents complete satisfaction and 100
maximum dissatisfaction. To determine patient-reported comorbidity status, each patient completed the
Charnley classi�cation survey. During recent years, the PROM program in Sweden has had a response rate of
86% preoperatively and 90% one year postoperatively [2]. Data for patients from Bosnia and Herzegovina
were collected between January 2016 to December 2018 and from patients operated in Sweden between
2002 and 2007. 86 of the patients operated in Tuzla, and 200 patients in Banjaluka completed their forms at
both occasions.

Statistical analysis
To determine whether any of the 5 subcategories in the EQ-5D form (mobility, self-care, usual activities,
pain/discomfort, anxiety/depression) could discriminate between patients living in Sweden but born in
Europe outside the Nordic countries and patients living in Bosnia and Herzegovina, the answers were
dichotomized into either no problems or moderate/severe problems for each of the 5 subcategories. Any
differences between the 2 groups were tested using a non-parametric test (Chi-square, Fischer exact test). To
evaluate any in�uence of covariates, we performed binary logistic regression analyses with use of the
outcomes no problems/moderate or severe problems for each of 5 EQ-dimensions (mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression). The covariates included in the model were age (< 60, ≥
60 years of age), sex (M/F), diagnosis (primary OA, secondary OA), Charnley class (A and B, or C), education
(low, middle / high), cohabitation (yes, no), type of incision (lateral, posterior incision), and choice of implant
�xation (cemented; or uncemented). The item preoperative pain was not studied using regression analysis
because at that time point almost all patients reported moderate/ severe problems for pain/discomfort. At
the 1-year follow-up and for each of the dimensions studied (mobility, self-care, usual activities,
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pain/discomfort, anxiety/depression), the preoperative value for this dimension was also entered. VAS pain,
VAS satisfaction, and EQ-VAS were analysed using Student’s t-test, chi-square, linear and logistic regression.
The deviation from normal distribution was judged to be within acceptable limits. The level of signi�cance
was set at p < 0.05. We used SPSS versions 25.0.

Results

Demographics
Out of the 729 patients 280 (38%) were living in Bosnia and Herzegovina. There were 93 males (33%) and
187 females (67%) with a median age of 62 (26-89) years (Table 1). In the group living in Sweden there were
173 males (38%) and 276 females (62%) and the median age was 71 (28-93) years. Most patients living in
Bosnia and Herzegovina had primary osteoarthritis (227, 81%), while secondary osteoarthritis was more
common in the Swedish immigrant group (414, 3%). Cemented �xation of the implant was the most
commonly used in the group of patients living in Sweden (405, 90%), whereas all patients in the other group
were operated with an uncemented implant. Charnley class C was more frequent in the Swedish group
(Sweden/Bosnia Herzegovina: 51%/20%) as was a status of living alone (46%/11%) and low educational
level (44%/22%).
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Table 1
Patient data

Variables Living in Sweden, n (%) Living in Bosnia and Herzegovina, n (%)

Sex    

Male 173 (38) 93 (33)

Female 276 (62) 187 (67)

Age, mean (95% CI)    

< 60 years 81 (18) 124 (44)

≥ 60 years 368 (82) 156 (56)

Median age 71 (28-93) 62 (26-89)

Diagnosis    

Primary OA 35 (7) 227 (81)

Secondary OA 414 (93) 53 (19)

Charnley class    

A+B 224 (49) 224 (80)

C 225 (51) 56 (20)

Cohabiting    

Yes 241 (54) 251 (89)

No 208 (46) 29 (11)

Education (ISCED 97)    

Low 200 (44) 63 (22)

Middle / High 249 (56) 218 (78)

Type of �xation    

Cemented 405 (90) 0 (0)

Uncemented 44 (10) 280 (100)

Surgical Incision    

Lateral 203 (45) 71 (25)

Posterior 246 (55) 209 (75)

Preoperative evaluation
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Preoperatively, a signi�cantly higher share of patients born and living in Bosnia and Herzegovina reported
moderate to severe problems with self-care and usual activities (Table 2, p<0.0005). This was also mirrored
in both the unadjusted and adjusted logistic regression analyses (Table 3). Preoperatively, patients living in
Sweden reported higher EQ-VAS than those born in Bosnia and Herzegovina (53 vs. 42; p<0.0005), but this
difference did not reach statistical signi�cance in the adjusted regression analysis (Table 4). The pain
according to VAS was reported lower in the group of patients living in Bosnia and Herzegovina (41 vs. 62;
p<0.0005) (Table 2).
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Table 2
Preoperative and 1year postoperative data of the Pain/Satisfaction and EQVAS, and EQ5D questions.

  Preoperatively   p-value 1 year p-
value1

  Mean or
numbers

95% CI of
mean or

percentages

    Mean or
numbers

95% CI of
mean or

percentages

 

Pain VAS              

Living in Sweden 62 61-64   <0.0005 19 17-21 <0.0005

Living in Bosnia
and Herzegovina

41 40-43     15 14-17  

Satisfaction VAS              

Living in Sweden         20 18-22 <0.0005

Living in Bosnia
and Herzegovina

        13 12-13  

EQVAS              

Living in Sweden 53 51-55   <0.0005 71 69-73 <0.0005

Living in Bosnia
and Herzegovina

42 40-44     76 74-78  

EQ5D questions

no
problems/moderate
or severe problems

             

Mobility              

Living in Sweden 19/430 4/96   0.5 242/207 54/46 <0.0005

Living in Bosnia
and Herzegovina

11/269 4/96     254/26 91/9  

Self-care              

Living in Sweden 309/140 69/31   <0.0005 378/71 84/16 0.8

Living in Bosnia
and Herzegovina

85/195 30/70     234/46 84/16  

Usual activities              

Living in Sweden 162/287 36/64   <0.0005 296/153 66/34 <0.0005

Living in Bosnia
and Herzegovina

40/240 14/86     245/35 87.5/12.5  

1t-test or chi-square
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  Preoperatively   p-value 1 year p-
value1

Pain/discomfort              

Living in Sweden 5/444 1/99   0.05 167/282 37/63 <0.0005

Living in Bosnia
and Herzegovina

9/271 3/97     238/42 85/15  

Anxiety/Depression              

Living in Sweden 195/254 43/57   0.7 293/156 65/35 0.001

Living in Bosnia
and Herzegovina

126/154 45/55     216/65 77/23  

1t-test or chi-square
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Table 3
Results of logistic regression analyses for the 5 EQ5D questions. (Values above 1 indicate that patients living

in Sweden more frequently report moderate or severe problems.)

  Preoperatively   p-value 1 year p-value

  OR 95% CI of
mean or

percentages

    OR 95% CI of mean
or

percentages

 

EQ5D questions

no problems/moderate or
severe problems

             

Mobility              

Unadjusted 0.9 0.4 - 2.0   0.8 8.36 5.4 - 13.0 <0.0005

Adjusted 0.4 0.1 - 1.4   0.15 5.40 3.0 -9.8 <0.0005

Self-care              

Unadjusted 0.2 0.1 - 0.3   <0.0005 0.96 0.6 - 1.4 0.8

Adjusted 0.2 0.1 - 0.3   <0.0005 1.53 0.8 - 3.0 0.2

Usual activities              

Unadjusted 0.3 0.2 - 0.4   <0.0005 3.62 2.4 - 5.4 <0.0005

Adjusted 0.3 0.2 - 0.6   <0.0005 3.52 2.0 - 6.2 <0.0005

Pain/discomfort              

Unadjusted -2       9.57 6.6 - 14.0 <0.0005

Adjusted -       7.36 4.8 - 11.2 <0.0005

Anxiety/Depression              

Unadjusted 1.1 0.8 - 1.4   0.7 1.76 1.3 - 2.5 0.001

Adjusted 1.1 0.7 - 1.8   0.7 2.14 1.3 - 3.6 0.005

1adjusted for age, gender, diagnosis, Charnley class, cohabitation and incision. Values for mobility, self-
care, usual activities and anxiety/depression at 1 year also adjusted for preoperative outcome of same
question

2No analysis because almost all patients answered the same.
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Table 4
Analyses of pain- Satisfaction and EQVAS in general linear models.

  Preoperatively   p-value 1 year p-value

  B 95% CI     B 95% CI  

Pain VAS              

Unadjusted 20.7 18.1 - 23.3   <0.0005 3.2 0.6 - 5.9 0.18

Adjusted1 15.74 12.0 - 19.5   <0.0005 2.4 -1.7 - 6.5 0.25

Satisfaction VAS              

Unadjusted -       7.3 4.6 - 10.0 <0.0005

Adjusted1 -       8.7 4.5 - 12.9 <0.0005

EQVAS              

Unadjusted 10.9 7.8 - 13.9   <0.0005 -5.2 -8.2 - -2.3 0.001

Adjusted1 2.0 -2.8 - 6.7   0.41 -5.2 -9.7 - 0.7 0.25

1Adjusted for age, gender, diagnosis, Charnley class, incision, cohabitation and for painVAS and EQVAS at
1 year also preoperative value

Postoperative evaluation
A higher share of patients living in Bosnia and Herzegovina reported more bene�t 1 year after the operation in
all dimension except from self-care as re�ected in the basic chi-square test and the unadjusted regression
analyses. After adjustment for confounding the results only changed marginally. At 1 year postoperatively,
patients living in Sweden reported lower EQ-VAS than those living in Bosnia and Herzegovina (71 vs. 76:
p<0.0005). The pain according to VAS was reported lower in the group of patients living in Bosnia and
Herzegovina (15 vs. 19; p<0.0005). After adjustment for covariates, the patients born and living in Bosnia and
Herzegovina, turned out to be more satis�ed than those living in Sweden (13 vs 20; p<0.0005) (Table 2),
whereas the observed differences in pain VAS and EQ-VAS did not reach statistical signi�cance.

Discussion
Overall there are very few studies comparing outcomes between patient groups with similar ethnicity living in
their country of birth or in a foreign country to which they have emigrated. A few studies have focused on
PROMs reported from various immigrant groups within a country using the native population as reference. In
an earlier study we examined immigrants divided into three different groups depending on region of birth and
compared the patient reported outcomes 1 year after total hip arthroplasty with those reported by patients
born in Sweden. All 3 immigrant groups reported more problems in the dimension self-care and usual
activities and a tendency to a higher level of anxiety/depression the longer the distance to their country of
birth. Immigrants born in Europe outside the Nordic countries had a higher risk of reoperation than had
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patients born outside Sweden. They also more frequently reported that they were poorly informed in
comparison with the native patient group [14, 17, 18].

Our study con�rms previous �ndings that immigrants are at increased risk of inferior results also after a
standard procedure such as total hip arthroplasty. There are numerous possible reasons such as history of
living in areas of con�icts and a traumatic escape from such areas, loss of relatives and friends, loss of
previous social status and for some deteriorating economy. Despite that we do not know the speci�c home
country for the immigrants here evaluated (born in Europe outside the Nordic countries) our observations
support the hypothesis that the inferior results in the immigrant group most probably can be related to their
immigrant status and to a lesser extent methodological errors even if such errors cannot be ruled out.

Oldsberg et al (2019) [25]. studied differences in PRO data before and after THA between Swedish counties.
The variations of follow up data could not be explained by differences in preoperative data after adjustment
for different patient demographics including socioeconomic variations. They thought that local differences in
outcome could be due to differences in indications for surgery and lack of standardized care. This theory is
partly supported by Judge et al. (2019) [26], who noted that the incidence of THA in different regions of
England was in�uenced by socio-demographic factors. To which extent indications for surgery varied
between the 2 groups of patients studied by us is not known, but such a variation could be a source of bias.

The differences in outcome found in the present study may be explained by a number of reasons. First, the
EQ-5D as questionnaire, is a generic scale that has previously been empirically tested in many occasions, in
different languages and in different cultural groups and has a high validity and reliability to measure health-
related quality of life, which is a strength [27]. It also opens up for comparisons between study populations,
which creates an understanding and context around the results. At the same time, it is challenging to create
semantically, conceptually and technically equivalent dimensions in different language versions as the
constructions that are translated may not fully �t into the new linguistic and cultural context [28]. As far as
we are aware EQ-5D form has not previously been tested in a refugee population, which could be a weakness
of our study and affect the validity of the results [29]. Previous studies have also shown some
inconsistencies when using EQ-5D cross-culturally. It should be mentioned that the results from our study are
time- and context-bound and at best only apply to the current study population. If these forms are
transferable to other refugee groups with a different national background remains unknown [30]. In our study
patients living in Bosnia and Herzegovina received EQ-5D forms translated into Bosnian language. If wanted,
they could receive help from a nurse to �ll in the form, while those living in Sweden received the form using a
validated and well-establish Swedish translation. Before the operation patients in Sweden could use an
electronic form and could receive assistance from a nurse. At 1 year postoperatively, the forms were sent to
the patients in Sweden by post, while patients living in Bosnia and Herzegovina �lled in the form at the out-
patient clinic. Patients in both countries could have received help from relatives, probably more so in Sweden
than in Bosnia-Herzegovina where a dedicated nurse always was present. To what extent this actually
occurred is unknown to us.

Cultural differences, like participation of the family in the care of patients and differences in health-care
system between Sweden and southern Europe are other possible confounders. A previous report pointed out
that in southern Europe there is often a higher involvement of family in care than in the northern countries
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due to low female employment and limited public responsibility [31], which applies not only to Bosnia and
Herzegovina but also Greece and Spain [32, 33]. Family with all their aspects, often assume the role of the
informal caregiver, a role that is imposed by the cultural norms and promoted by the society [34]. Hospitals
and rooms where patients stay in Bosnia and Herzegovina and Sweden do not differ in size, but the
immigrant patient may in a Swedish hospital experience more or less problems related to cultural identity.

Language barriers and communication problems can negatively affect the outcome of a surgical procedure
such as a THA [14, 16]. In the present study, patients operated in Bosnia and Herzegovina communicated in
their mother tongue, were most often operated on in the city where they were born, had regular support and
family visits, and had the same ethnic and cultural background as their caregivers. For patients operated on
in Sweden, the situation was more or less opposite. Several studies have found that the reported quality of
life according to HRQoL instruments and self-perceived health status increases with improved
socioeconomic status and education [35–37]. In our study, income and education of patients from the group
living in Bosnia and Herzegovina and those living in Sweden were not analyzed. One reason is the different
cost level in the two countries. The welfare reimbursement in Sweden is higher than the average salary of an
employee in Bosnia and Herzegovina. Neither is it easy to estimate the educational level in patients living in
Bosnia Herzegovina. 78 percent in this population claimed a high level of education, but this share should be
viewed in the light of locally easily buyable diplomas or certi�cates of educational degrees on the black
market.

As mentioned above our study has limitations. When this study was planned, we aimed to compare patients
born and operated on in Bosnia and Herzegovina with patients born in these countries but operated in
Sweden due to emigration. If necessary, and due to insu�cient sample size patients from neighbor countries
could become included. Unfortunately, detailed information about country of birth was not made available to
us. Therefore, the closest we could get was patients born in Europe outside the Nordic countries. Another
limitation could be use of the 3 level EQ-5D questionnaire since the 5-level version probably would have
resulted in more nuanced and representative answers in the populations studied [38].

In conclusion, we found that immigrants in Sweden from Europe outside the Nordic countries report less
problems with health care and usual activities before operation with THA than those operated on in Bosnia
and Herzegovina. One year after the THA, patients operated in their native country did however, report a
higher degree of improvement according to 4 of the 5 EQ5D dimensions and a higher degree of satisfaction
than did the immigrant group. The reason for this is not known. A more comfortable and socially safer home
environment is a plausible explanation, but other factors such as the health care system itself including
patient payment for THA in Bosnia and Herzegovina and methodological errors related to the questionnaires
used cannot be ruled out. Since the number of immigrants are increasing in most European countries further
studies are eligible to evaluate and optimize the health care situation for these patients.

Abbreviations
THA – Total Hip Arthroplasty

SJAR – Swedish Joint Arthroplasty Register
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EQ5D – Equality of Life in 5 dimensions

VAS – Visual Analog Scale

PROM – Patient Reported Outcome Measurement

HRQoL – Health Related Quality of Life
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