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Is health-related quality of life the same for elderly 
polish migrants, Turkish migrants and German 
natives? Testing the reliability and construct validity 
of the Sf-36 health survey in a cross-cultural 
comparison
Johanna Buchcik1*, Joachim Westenhöfer1, Mick Fleming2 and Colin R. Martin3

Abstract: Objective: The Sf-36 is the most widely used instrument to measure 
health-related quality of life (HRQoL) with the most convincing evidence of both 
internal consistency and test–retest reliability. In addition, it is appropriate for use 
among elderly and minority groups like migrants. The aim of this study is to investi-
gate and compare the reliability and the factorial structure of the Sf-36 in a sample 
of elderly migrants and natives. The hypothesis is that the construct (the HRQoL 
consisting of eight dimensions correlated with two components) is the same for el-
derly Turkish migrants, Polish migrants and German natives. This means that the Sf-
36 model shows good psychometric properties and model invariance for the three 
groups investigated in this study. Methods: The Sf-36 v.2 was forward and backward 
translated to Turkish and Polish. In this cross-sectional study, interviews were 
conducted with a sample of elderly migrants from Turkey (n = 100), from Poland 
(n = 103) and a sample of elderly German natives (n = 101). All data were entered 
and analysed using SPSS version 21 and AMOS Graphics. Cronbach’s α was used to 
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analyse the reliability of the Sf-36. Multi-group confirmatory factor analysis (MGCFA) 
and structural equation modelling (SEM) were used for the Sf-36 model invariance 
testing. Results: The reliability of the Sf-36 was good to excellent for all Sf-36 di-
mensions (α > 0.7) except for General Health (0.55) in the Polish group. Multi-group 
confirmatory factor analysis (MGCFA) showed non-invariance between the three 
groups (CMIN: 180.172, df: 51, CMIN/df: 3.533, p < 0.001, CFI: 0.895, RMSEA: 0.092 
for the unconstrained model). Model modifications resulted in a good model fit for 
the Polish group. However, an applicable common Sf-36 model for the three groups 
was not attained. Conclusion: This study doesn’t support the idea that the facto-
rial structure of the Sf-36 with two components and eight dimensions is the same 
across three ethnically and culturally diverse groups of elderly subjects. Therefore, 
comparing subscale scores of the Sf-36 between different ethnic groups may be 
problematic.

Subjects: Social Sciences; Race & Ethnic Studies; Migration; Health and Social Care

Keywords: Elderly Turkish and Polish migrants; Sf-36 health survey; structural equation 
modelling; confirmatory factor analysis; reliability; Cronbach’s α

1. Introduction
Health-related quality of life (HRQoL) is the perceived quality of an individual’s health and daily life 
and therefore increasing HRQoL is an important goal in health promotion and disease prevention. As 
a consequence, information regarding health and HRQoL can serve to meet the needs in a socially 
and politically adequate way, to create offers on health issues and to adapt or change policies in 
these regards.

The group of elderly migrants is heterogeneous not only due to a number of different home coun-
tries, but also on account of different social milieus as well as cultural, economic and social back-
grounds (Knipper & Bilgin, 2009). Accordingly, its group members differ not only in health status but 
also in their expectations and needs for the health care system (Knipper & Bilgin, 2009). Consequently, 
not only perceived health, but also HRQoL, depend on cultural background, subjective conceptions, 
cultural values, languages, attitudes, beliefs, intentions, motives, moods and behaviours and can 
lead to missing measurement invariance across different populations (Gregorich, 2006).

Research findings on HRQoL of elderly migrants such as the elderly Turkish and Polish population 
in Germany are still rare and data can be categorised as insufficient, with only a few investigations 
available (Bayram, Thorburn, Demirhan, & Bilgel, 2007; Berdes & Zych, 2000; Knurowski et al., 2004). 
Moreover, findings often miss comparing the results of different, especially elderly, migrant and na-
tive groups with each other which is inhibited by a lack of standardised questionnaires and proce-
dures (Buchcik, Westenhoefer, & Martin, 2013).

When undertaking research in populations with diverse cultural and/or migration backgrounds, 
the psychometric properties of HRQoL measures are an important consideration (Hoopman, Terwee, 
Muller, Öry, & Aaronson, 2009). And especially “[…] when measurements are provided by self-report 
or other fallible methods, concerns about instrumentation are often exacerbated” (Gregorich, 2006, 
p. 1).

In cases where major differences in measurement equivalence were found, it must be concluded 
that similar interpretations between migrant groups (and natives) should be treated cautiously 
(Milfont & Fischer, 2010). Consequently, without appropriate measurement equivalence, it can be 
assumed that differences are caused by measurement artefact, being a consequence of item re-
sponse biases and not by the objective differences in HRQoL.
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The Sf-36 is a generic instrument for measuring HRQoL across different age-, gender-, and 
 national-groups (Bullinger, 2000). Additionally, there are several studies reporting psychometric 
properties (the reliability, validity and objectivity) of the Sf-36 in different languages and for different 
groups (Aaronson et al., 1992; Mbada et al., 2015; Salazar & Bernabé, 2015; Wang, Chen, Yang, & Wu, 
2015). The Sf-36 was reported to be the most widely used questionnaire (Bullinger & Morfeld, 2004) 
having the most convincing evidence of both internal consistency and test–retest reliability 
(Haywood, Garratt, & Fitzpatrick, 2005) as well as being appropriate for the use of elderly and minor-
ity groups like migrants (Buchcik et al., 2013). Analysing the results is straight forward, because it 
requires basically a calculation of sum scores, which will be transformed into values between 0 and 
100. This, consequently, allows an interpretation of the sum scores and a comparison between dif-
ferent participants (and a reference population (Bullinger & Kirchberger, 1998)).

Based on this reported psychometric properties and its usefulness for research for different 
groups, we hypothesised the construct of HRQoL—including eight Sf-36 dimensions which correlate 
with a mental and physical component—being the same for elderly Turkish migrants, elderly Polish 
migrants and elderly German natives. As the Sf-36 was reported to show good psychometric proper-
ties between different population groups (e.g. Turner-Bowker, Bartley, & Ware, 2002), it is assumed 
that it will show good psychometric properties and model invariance for these three groups.

According to the original Sf-36 model (Ware, Kosinski, & Keller, 1994), we expected a model with 
the following characteristics for all three groups: (1) The model shows a two factor structure, con-
sisting of two major components of health-related quality of life: the physical (PC) and the mental 
(MC), (2) four dimensions (GH, PF, RP, and BP) are indicators of physical and four dimensions (RE, MH, 
VT, and SF) are indicators of mental health and (3) the model also assumes two split loadings of the 
dimensions Vitality and General Health. This model is illustrated in Figure 1.

2. Material and methods
Approval for the interviews was granted by the University of Applied Sciences Hamburg (HAW) and 
by the committee of the University of the West of Scotland (UWS).

Figure 1. Eight dimensions and 
two components of the HRQoL 
(Ware et al., 1994).

Notes: PF = physical 
functioning, RP = role physical, 
BP = bodily pain, GH = general 
health, VT = vitality, SF = social 
functioning, RE = role 
emotional, MH = mental health, 
PC = physical component, 
MC = mental component. e1–
e8 = corresponding error terms, 
the basis model assumes no 
correlation between the error 
terms.
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2.1. Study participants
According to the Statistical Office for Hamburg and Schleswig-Holstein (2010), people with a migra-
tion background living in Hamburg (the second largest city in Germany) predominantly come from 
Turkey (18.0%) and Poland (13.0%). Therefore, a sample of migrants born in Turkey (n = 100), in 
Poland (n = 103) and a sample of German natives (n = 101) was interviewed in Hamburg.

The participants in this study had to meet certain criteria for inclusion: Two of the three groups 
(Turkish and Polish) had to have first-hand migration experience. The participants had to be at least 
60 years old, because it is expected that the number of elderly (migrants) will increase, as the popu-
lation ages. The participants had to live in selected districts of Hamburg (named Wilhelmsburg, 
Billstedt, Altona-Nord, Altona-Altstadt and Harburg) because the proportion of migrants is particu-
larly high in these districts. In the case of German participants, the surveys also took place in these 
districts to ensure better comparability. The participants did not live in nursing or senior homes or 
required professional nursing care, because having professional support in daily life may result in a 
different health status and therefore a different HRQoL. Furthermore, one aim of the surveys was to 
estimate the need for health promotion measures among elderly women and men with and without 
a migrant background and who lived independently.

2.2. Recruitment of participants
The recruitment of participants using passives steps (like an announcement in a brochure or on a 
website) proved ineffective. The most effective recruitment method was to ask the participants for 
their participation directly, face to face. Turkish participants were located in Turkish facilities, in 
mosques, in Turkish cafés and on the street, where they spend their leisure time. Polish migrants 
were recruited in two Catholic churches, in cultural facilities, in cafés, in Polish grocery stores and on 
the street. German participants were found in cafés, in grocery stores and on the street. In addition, 
participants were recruited using the snowball method (family members or friends of the interview-
ers and family members or friends of the participants).

Due to different recruitment processes, which have been usually informal (e.g. by family 
members), the documentation of refusal of other potential subjects was not possible. Table 1 
gives an overview of the recruitment process for Turkish migrants, Polish migrants and German 
natives.

Table 1. Overview of recruitment process for each group. Absolute numbers of participants
Group

Recruitment place Turkish migrants 
(n = 100)

Polish migrants 
(n = 103)

German natives 
(n = 101)

Relatives, acquaintances 49 21 5

On the street 24 0 63

Facilities

Intercultural institution, 
meeting place

7 10 10

Store, bakery, café, market 2 4 17

Mosque 14 0 0

Religious community 4 0 0

Church 0 68 6



Page 5 of 15

Buchcik et al., Cogent Psychology (2017), 4: 1280984
http://dx.doi.org/10.1080/23311908.2017.1280984

3. Data collection
The recruitment and the interview venue differed sometimes. The Turkish inquiries were carried out 
in different locations or at a friend’s house or (more usually) in the participants’ homes. The Polish 
interviews mostly took place in the parish hall, in cultural facilities or at the participants’ houses. The 
German participants were mostly interviewed on the street or in various public locations (e.g. bakery, 
café). To ensure that migrants with poor German language skills and Germans could adequately 
reply to the questions, all participants were given the opportunity to answer in their native language 
(Turkish, Polish or German) (see translation process below). All interviews were conducted in the 
language according to the person’s background. Table 2 gives an overview of where the interviews 
were carried out.

3.1. Study instrument
The Sf-36 (Ware & Sherbourne, 1992) is a generic instrument with 36 questions which measure eight 
dimensions of the physical and mental health component (see Figure 1). It has been developed 
within the Medical Outcome Study (MOS) with the aim to examine the services of health-insurance 
systems in America (Bullinger, 2000).

The Sf-36 is depicted by the Ware et al. (1994). In this model, the Sf-36 forms two major compo-
nents of health-related quality of life: the physical (PC) and the mental (MC). These are covered by 36 
items which refer to eight health dimensions (physical functioning, role physical, bodily pain, general 
health, vitality, social functioning, role emotional, and mental health). According to this theoretical 
model, the first four dimensions are indicators of the physical and the last four dimensions are indi-
cators of mental health. The model also assumes two split loadings of the dimensions Vitality and 
General Health.

3.2. Translation process
The translation process included forward and backward translations from German to Turkish and 
Polish. Afterwards, it was pre-tested on native speakers with a Turkish and Polish migrant back-
ground, respectively. Native speakers weren’t involved in the study and the process so that they 
could comment on the equivalences with neutrality and compare the back-translated questionnaire 
with the source version. Additionally, in a number of several-hour-long meetings, academic staff 
compared the back-translated questionnaire with the source, item by item and word by word. Words 
which were mistranslated, which would be too difficult to understand or which had another mean-
ing were changed or left out without changing the conceptual frame. Some words, for example, 
which were appropriate within the German context, could not be used in the same way for Turkish 
or Polish participants.

Table 2. Overview of interview venues for each group. Absolute numbers of participants
Group

Interview venue Turkish migrants 
(n = 100)

Polish migrants 
(n = 103)

German natives 
(n = 101)

Home 52 78 13

On the street 5 0 15

Facilities

Intercultural institution, meeting 
place

5 9 11

Store, bakery, café, market 26 5 62

Mosque 12 0 0

Religious community 0 0 0

Church 0 11 0



Page 6 of 15

Buchcik et al., Cogent Psychology (2017), 4: 1280984
http://dx.doi.org/10.1080/23311908.2017.1280984

3.3. Statistical analysis
All data were entered and analysed using SPSS version 21. Descriptive statistics are reported as 
means and standard deviations (means ± SD), absolute frequencies and percentages. Statistical sig-
nificance was assessed for p < 0.05. The internal consistency was tested using Cronbach’s α 
(Cronbach, 1951). Multi-group confirmatory factor analysis (MGCFA) and structural equation model-
ling (SEM) were used for the Sf-36 model invariance testing with AMOS. Thus, SEM was conducted on 
the eight dimensions and two components.

To investigate model invariance and measurement equivalence, we followed the procedure out-
lined by Weiber and Mühlhaus (2010) (see also Byrne, 2004) using five models with increasing con-
straints on the model parameters (factor loadings/regression slopes, intercepts, error variances, 
covariances between latent variables). (1) In the “unconstrained model” which is estimated first, all 
model parameters are estimated without any requirement that these parameters are equal for the 
different groups. (2) The “weights model” is used to assess whether factor loadings (i.e. regression 
slopes) are the same across the groups. If this invariance is satisfied, the latent variables are being 
measured in the same way across groups. (3) The “intercepts model” assumes that intercepts in ad-
dition to regression slopes are the same for all groups. If this type of invariance does not hold, then 
group comparisons of the indicator variables may be limited in their validity. (4) The “covariances 
model” requires in addition to the “intercepts model” that the covariances between the latent vari-
ables are the same for all the groups. And finally (5) in the “residual model” additionally the invari-
ance of the error variances (residuals) is assumed across the analysed groups. So, the “residual 
model” represents complete invariance of factor loadings, intercepts, covariances and error vari-
ances across the groups.

3.4. Assessment criteria
According to George and Mallery (2003), Cronbach’s α ≥ 0.9 means excellent, 0.7 ≤ α < 0.9 good, 
0.6 ≤ α < 0.7 acceptable, 0.5 ≤ α < 0.6 poor and α < 0.5 unacceptable internal consistency.

The model invariance was assessed reporting the CMIN/df (Bollen, 1989), the CFI (Bentler, 1990) 
and the RMSEA (Steiger & Lind, 1980) for each national group. Normally, the CMIN/df is reported and 
should be ≤3 (Homburg & Giering, 1996). According to Weston and Gore (2006), the CFI should range 
from 0 to 1.0 and values closer to 1.0 indicate a better fit. West, Taylor, and Wu (2012) recommend 
the value to be >0.95. However, Hooper, Coughlan, & Mullen, 2008 suggest a cut-off-criterion 
of >0.90. Browne and Cudeck (1993) recommend a range between ≤ 0.05 and 0.08 for RMSEA.

4. Results

4.1. Participants’ characteristics
The demographic characteristics of the study groups (Turkish, Polish and German) are shown in 
Table 3. A total of 304 participants responded to the questionnaire (100 Turkish migrants, 103 Polish 
migrants, 101 German natives). The mean age of the study group was 68.3 ± 6.9 (range 60–89). 13 
Turkish participants didn’t state their age. 58.2% of the study group was female and 41.8% was 
male. All Turkish participants stated Turkish as their native language. Polish participants named two 
options: First, language Polish and German, which means that they indicated Polish as their first na-
tive language and German as their second native language. Second, language German and Polish, 
which means that they indicated German as their first and Polish as their second native language.

Table 4 shows socio-economic data of participants. 11.0% of the Turkish women and men stated 
that they never went to school. In contrast, all other participants had at least some school educa-
tion. Mostly, Polish respondents visited school for more than 12 years (45.6%). More Turkish than 
Polish or German participants reported not having a formal professional education. Only Polish and 
German groups stated having a monthly personal income >2.501€; however, only 2 and 3 men 
 reported this, respectively.
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4.2. Reliability
Table 5 details Cronbach’s α for the three Sf-36 instruments for different national groups. The data 
illustrate for the Turkish group that the Sf-36 has a Cronbach α > 0.7 in all dimensions. The lowest 
Cronbach α was found in the Vitality and General Health dimensions, nevertheless all values show 
high reliability with Cronbach’s α > 0.78. The highest Cronbach α was found in Role Emotional 
(α > 0.97). The data illustrate for the Polish group that the Sf-36 has a Cronbach α > 0.7 in all dimen-
sions, except General Health (0.55), which is the lowest Cronbach α. Within the German group, all 
dimensions show good Cronbach α above 0.77.

Table 3. Background demographics of study sample

Notes: M = Mean; SD = Standard deviation.

Turkish (n = 100) Polish (n = 103) German (n = 101)
Age (years) n = 87

M 65.6 68.9 69.9

SD 4.7 7.3 7.4

Max 79 83 89

Citizenship (% (abs.))

Yes 31.0% (31) 83.5% (86) 100% (101)

No 68.0% (68) 16.5% (17) –

Not specified 1.0% (1) – –

Native language (% (abs.))

1. Turkish 100% (100) – –

2. Polish – 67.0% (69) –

3. Polish and German – 13.6% (14) –

4. German and Polish – 2.9% (3) –

5. German – 16.5% (17) 100% (101)

Table 4. Socio-economic data of study sample
Turkish (n = 100) Polish (n = 103) German (n = 101)

Education (% (abs.))

Not at all/none 11.0% (11) – –

1–5 years 55.0% (55) – 1.0% (1)

6–8 years 19.0% (19) 26.2% (27) 47.5% (48)

9–11 years 12.0% (12) 28.2% (29) 38.6% (39)

>12 years 3.0% (3) 45.6% (47) 10.9% (11)

Not specified – - 2.0% (2)

Professional education (% (abs.))

Yes 19% (19) 85.4% (88) 78.2% (79)

No 64.0% (64) 13.6% (14) 21.8% (22)

Not specified 17% (17) 1% (1) –

Personal income (% (abs.))

<500€ 13.0% (13) 21.4% (22) 21.8% (22)

500–1.500€ 67.0% (67) 55.3% (57) 50.5% (51)

1.501–2.500€ 6.0% (6) 14.6% (15) 17.8% (18)

>2.501€ – 1.9% (2) 3.0% (3)

Not specified/unknown 14.0% (14) 6.8% (7) 6.9% (7)
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4.3. Factor analysis
The calculation for the unmodified Sf-36 model shows the following results (CMIN/df, CFI and RMSEA) 
for each national group. The CMIN/df is above 3.0 for the Turkish and German group, the CFI is under 
0.90 for the Turkish and German group and the RMSEA is in all three groups above 0.08. Of the three, 
the Polish group shows the best model fit (see Table 6).

Model modification was therefore based on the Polish model and the following changes were 
made: The first modification included a path between mental component (MC) and vitality (VT) 
which was dropped due to high standard error (SE 1.349). The second modification excluded the 
path between MC and general health (GH) due to high standard error (SE 1.405). In a third step, co-
variance between e5 and e8 (MI 20.919) was included. These steps led to better model fit (CMIN/df: 
1.819, CFI: 0.959 and RMSEA: 0.090). However, to improve the RMSEA (which was still above 0.08) a 
covariance between e3 and e4 (MI 5.028) was allowed.

As a result, good model fit for the Polish group was achieved (CMIN/df: 1.501, CFI: 0.976, RMSEA: 
0.070). The same modifications could not lead to good model fit of Turkish (CMIN/df: 5.307, CFI: 
0.868, RMSEA: 0.209) and German (CMIN/df: 3.790, CFI: 0.851, RMSEA: 0.167) data. The modified 
Polish model was therefore used as the configural model and was transferred to the other two 
groups for calculation using MGCFA. These modified models and their factor loadings are shown in 
Figures 2(a)–(c).

The results of the MGCFA are shown in Table 7. It is obvious that non-invariance is given, because 
the CFI is < 0.09, the RMSEA is > 0.08 and the CMIN/df is > 3.

Table 5. Cronbach’s α for the eight Sf-36 dimensions, Turkish, Polish and German group

Notes: PF = physical functioning, RP = role physical, BP = bodily pain, GH = general health, VT = vitality, SF = social 
functioning, RE = role emotional, MH = mental health.

Values Group VT MH GH PF RP RE BP SF
Number of items 4 5 5 10 4 3 2 2

Number in sample valid 
(n)/Missing (n)

Turkish 99/1 98/2 97/3 97/3 98/2 99/1 99/1 99/1

Polish 103/0 103/0 103/0 103/0 103/0 103/0 103/0 103/0

German 99/2 100/1 101/0 101/0 101/0 93/8 101/0 101/0

Cronbach’s α Turkish 0.78 0.81 0.78 0.92 0.95 0.97 0.86 0.85

Polish 0.80 0.76 0.55 0.87 0.86 0.90 0.90 0.93

German 0.85 0.87 0.77 0.92 0.93 0.88 0.91 0.93

Table 6. CMIN/df, CFI and RMSEA for Turkish, Polish, and German samples, before modification

Notes: CMIN/df = Chi-square/degrees of freedom, CFI = Comparative fit index, RMSEA = Root mean square error of 
approximation. Acceptable fits are bold and italic.

Indexes General rule for acceptable fit Group samples
Turkish Polish German

CMIN/df <3.0 6.300 2.167 4.275

CFI ≥0.95 0.837 0.944 0.826

RMSEA <0.05–0.08 0.231 0.107 0.181
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5. Discussion

5.1. Reliability
The results highlight the fact that the instrument had generally good to excellent Cronbach’s α coef-
ficients (≥0.7) for all dimensions, except for General Health in Polish group. The psychometric prop-
erties suggest that HRQoL assessed by the Sf-36 has good reproducibility for the three groups and 
especially for elderly Germans. However, some low Cronbach’s α coefficients were found only within 
the Turkish and Polish group and not within the German group. Five possible reasons are mentioned 
in the literature to explain such differences between migrants and natives: First, people with a mi-
gration background have different perceptions of health, illness and health-related quality of life 
(Bowling et al., 2003). Second, the characteristics of the German sample were different from those 
with Polish or Turkish background (e.g. it was a healthier population) (Razum, 2006). Third, the 
Vitality and General Health perception scales measure both physical and mental health components 
(these two dimensions have cross-loadings with both components) and had therefore the most 
complex assignment and interpretation (Mchorney, Johne, & Anastasiae, 1993). Fourth, these cross-
loadings can lead to a lack of direct mapping, which in turn can mean that some items are not 
compatible with the dimensions of General Health. Fifth, the incompatibility of these two dimensions 
could also arise from the translation and adaptation process which could lead to different under-
standings of the instrument (Uysal-Bozkir, Parlevliet, & de Rooij, 2013).

While we didn’t directly investigate the relevance of the first four possibilities, we tried to address 
the fifth possible reason by our translation and adaptation process as described in the methods sec-
tion. Nevertheless, we cannot exclude possible differences due to the translation process.

The results are in contrast to the findings of Bullinger and Kirchberger (1998), who examined the 
reliability of the Sf-36 within a German norm population (n = 2,914, mean age 47.7). The lowest in-
ternal consistency was reported for General Health (0.76) and Social Functioning (0.74). These results 
are partly consistent with Bullinger (1995) where the internal consistency coefficients of a German 
group were above 0.70. However, the General Health perception scale ranged from 0.64 to 0.75.

Figure 2. (a) Model for Turkish 
group, after modification. 
CMIN/df: 5.307, CFI: 0.868, 
RMSEA: 0.209. (b) Model for 
Polish group, after modification. 
CMIN/df: 1.501, CFI: 0.976, 
RMSEA: 0.070 and (c) Model 
for German group, after 
modification. CMIN/df: 3.790, 
CFI: 0.851, RMSEA: 0.167.

Notes: e1–e8 = errors, 
PF = physical functioning, 
RP = role physical, BP = bodily 
pain, GH = general health, 
VT = vitality, SF = social 
functioning, RE = role 
emotional, MH = mental health, 
PC = physical component, 
MC = mental component, 
CMIN/df = Chi-square/degrees 
of freedom, CFI = comparative 
fit index, RMSEA = root mean 
square error of approximation. 
General rule for acceptable 
fit: CMIN/df: < 3.0, CFI: ≥ 0.95, 
RMSEA: < 0.05–0.08. 
Acceptable fits are bold and 
italic.

(a) (b) (c)

Table 7. Results of the MGCFA, including CMIN/df, CFI and RMSEA (90% CI)

Notes: CMIN = Chi-square df = degrees of freedom, CMIN/df = Chi-square/degrees of freedom, CFI = Comparative fit 
index, RMSEA = Root mean square error of approximation. Acceptable fits are bold and italic.

Invariance model CMIN Df CMIN/df p-value CFI RMSEA 
Unconstrained model 180.172 51 3.533 0.000 0.895 0.092

Weights model 220.229 67 3.287 0.000 0.875 0.087

Intercepts model 317.688 83 3.828 0.000 0.809 0.097

Covariances model 338.706 85 3.985 0.000 0.793 0.100

Residuals model 407.594 101 4.036 0.000 0.750 0.100
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Data from general population samples in 11 countries (including Germany (n = 2,914), however 
not including Poland and Turkey) were used to assess psychometric data of the Sf-36. Internal con-
sistency reliability of the eight Sf-36 dimensions was found for all scales above 0.74, however, the 
lowest for Social Functioning (0.74) and again for General Health (0.76). Gandek et al. (1998) explain 
these dissent α values in the eight dimensions as the result both of linguistic and cultural differences 
and of differing modes of data collection (mail, phone, and interview).

The results are also partly consistent with that reported by Hoopman, Terwee, Muller, and 
Aaronson (2006) where internal consistency reliability were above 0.70 for all dimensions, with the 
exception of Social Functioning and General Health among Turkish (cancer) migrants in Netherlands. 
Results are not consistent with those reported by Pinar (2005) where Cronbach’s α ranged between 
0.79 and 0.90. However, both studies focused on Turkish patients. It was not possible to directly 
compare the current study with other studies because no others targeted healthy Turkish, Polish and 
German natives over the age of 60.

Moreover, results are inconsistent with a study by Demiral et al. (2006) in which Vitality and Mental 
Health scales have a low level of internal consistency, with their coefficients at 0.65 and 0.64, re-
spectively. A limited comparison with these results is necessary as the mean age of the Demiral et 
al. (2006) study group (a Turkish urban group) was 42.9 ± 14.7 years, a young and relatively healthy 
population, since only 9.0% of their sample was over the age of 65. Demiral et al. (2006) explain this 
low level of internal consistency as resulting both from a lack of refinement in the questionnaire—
which should include a full cultural adaptation and translating process—and from differences re-
flected by the diversity of the sample.

5.2. Factor structure
The results are somewhat different from those reported by Ware et al. (1994) where physical func-
tioning, role physical, bodily pain and general health correlated best with the physical component, 
while vitality, social functioning, role emotional and mental health with the mental component. SEM 
didn’t support the eight first-order and two second-order factors, respectively, that are the basis for 
the summary of measurements of physical and mental health.

Within the national groups (Turkish, Polish, and German), modifications had to be undertaken to 
run MGCFA. As a result, non-invariance of factor structure was shown between the groups. Physical 
functioning, role physical, bodily pain, general health and vitality were shown to have a relatively 
high correlation with physical component, while role emotional and mental health were shown to 
correlate with mental component. Social functioning was shown, in all groups, to have a low correla-
tion with the mental component.

The lack of good invariance between the groups suggests the need to be cautious when interpret-
ing and comparing the results (mean scores of the Sf-36) of Turkish, Polish and German participants. 
In terms of the research questions, this means that individuals from different populations may inter-
pret HRQoL in different manners. This may be caused by differences resulting from different percep-
tions, values and behaviours (going hand in hand with migration background and/or cultural 
background) and by individual preferences, as it is well known that migrants among themselves 
form a heterogeneous research group. This would mean that models, such as the Sf-36 model from 
Ware et al. (1994) are not usable to explore HRQoL.

In addition, the differences between the groups may be explained as follows.

They could be caused by linguistic, cultural or translation features. It should be kept in mind that 
the questionnaire was translated forward and backward, taking conceptual equivalences (Herdman, 
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Fox-Rushby, & Badia, 1997) into account. Turkish participants were classified as Turkish speaking, 
Polish participants as Polish or German speaking and German natives as German speaking—based 
on their subjective preference at the interview. In this context, an interview bias could be caused by 
the translation and adaptation process, in which words, sentences, phrases and questions were 
changed. These changes could have led to comprehension difficulties in the interviewees.

In addition, it should be kept in mind that the ways that Turkish migrants, Polish migrants and 
Germans define their health, illness and HRQoL might be different. This could be caused by cultural 
differences (which would explain the differences between Turkish and Polish migrants). To under-
stand health and HRQoL within different groups is challenging as factors and predictors vary enor-
mously between subjects and groups, as reported by Bowling et al. (2003). Qualitative research 
methods (like narrative interviews, focus groups, expert interviews etc.) are needed in more detail to 
understand different concepts of health and HRQoL within groups with different migration and cul-
tural backgrounds.

Although studies have shown that the model of Ware et al. (1994) provides a good structure 
(Reed, 1998), this study shows that the second-order factorial structure of the Sf-36 differs from the 
hypothesised structure. This second-order factorial structure could not be supported for all national-
ity groups within this study. Only the model for Polish women and Polish men had a good fit with the 
collected data. In any case, the fit of the original model to the collected data was unacceptable. The 
fit improved after relaxing some of the constraints of the original model (e.g. correlated error varia-
bles of mental health and vitality as well as of physical functioning and role physical).

The results led to considerations of whether HRQoL is influenced by more than a Mental and a 
Physical Component, as there may also be other aspects including political, environmental and cul-
tural aspects which are not included in the original model. In addition, it should be taken into ac-
count whether a third component (e.g. general well-being) should be included. This was shown, for 
example, by the IQOLA Project Group (Keller et al., 1998). This group tried to explore the structure by 
means of SEM across different countries (including Germany, not Turkey and Poland). They found 
their data to improve by a single third-order factor, interpreted as general well-being, as there are 
factor loadings between dimensions and Mental Component, Physical Component and well-being.

We investigated this single third-order factor (results not reported) and came to the conclusion 
that this structure didn’t lead to any improvement as it showed worse goodness of fit parameters. 
However, comparisons of results of the current study with other investigation weren’t completely 
possible due to the fact that there are very few studies focusing either on the combination of these 
groups or on a Polish or Turkish translated version of Sf-36 (Vet, Adèr, Terwee, & Pouwer, 2005). 
Researchers could take this as an indication for the need for further research to explore the reasons 
for these results in more detail.

When testing the measurement model with German data, Maurischat and Krüger-Bödecker (2004) 
conclude that there are interferences and common variance explanations between the physical and 
psychological component. This can be confirmed by the results in this study. The same authors point 
out that the Sf-36 model may be tested with or without mixed loadings. In this study, these mixed 
loadings were taken into account, because they correspond to the model of Ware et al. (1994). 
Investigations into further studies could examine whether and how different mixed loads led to dif-
ferent results.

5.3. Limitations
Some limitations of this study need to be mentioned: Findings can be generalised only to Turkish and 
Polish migrants and Germans aged 60 and above and living in selected districts of Hamburg, 
Germany. In addition, the generalisation of the results is limited to the analysed groups: the mi-
grants have been defined based on their birth country, but migrant status measured by birth country 
is not the only differential factor in perceived health and HRQoL. Differences between ethnic groups 
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(e.g. cultural differences between Turkish migrants and Polish migrants themselves which derive 
from elements such as group cohesion, social support and religion) may change the migration expe-
rience and the health and HRQoL, too. However, a distinction between ethnic groups would lead to 
excessively small sample sizes and limited comparisons. The questionnaire has been translated and 
adapted and all interviewers have been well educated in conducting interviews with the focus on 
minority groups. However, the possibility cannot be excluded that some of the Polish and Turkish 
migrants were reluctant to participate; therefore, the interviews were limited to the individuals 
found in public places and by friends or family members.

Access through familiar institutions, individuals and the snowball method were useful (see Table 2). 
These methods could lead to selection bias and differences in results but enabled access to 
 interviewees not coming across on the street and/or public places and not speaking the German 
language. Otherwise, an access especially to migrants would not have been possible. Often, there is 
the limitation that migrant groups cannot be reached due to language barriers and mistrust. 
Consequently, they are not included in different investigations. This limited access is reported in 
 different studies (Berens et al., 2015; Razum et al., 2008). In addition, it became apparent from pre-
liminary discussions with members of the Turkish and Polish community in Hamburg, that an ap-
proach via trusted institutions and people was sensible, as otherwise researchers may have expected 
a high level of mistrust and a high refusal rate towards surveys. All interviews could only be con-
ducted in the appropriate mother languages (Turkish, Polish and German). This ensured that access 
was guaranteed to the target groups not speaking German and that the questions could be  answered 
by them; however, this lead to a selection bias.

When using the Sf-36 questionnaire, different aspects of HRQoL like constraints in daily life due to 
pain or emotional problems were recorded, but the items can be perceived very differently from 
culture to culture. This leads to difficulties in making comparisons between different cultural groups. 
Finally, the researcher cannot discount the fact that, in spite that all the interviewers were native 
speakers of the relevant language, some questions may have been difficult to understand and led to 
misconceptions.

The confirmatory factor analysis (CFA) is an instrument to test reflective measurement models 
and the multi-group CFA allows the simultaneous estimation of a causal model across different 
groups.

In this study, the CMIN/df, the CFI and the RMSEA were reported for multi-group CFA assessment. 
Many additional indices are available, but first not all software programs provide the same indices 
and second, reviewers may prefer specific indices (Weston & Gore, 2006). However, this study re-
ported the most common indices. The Chi-square value is the traditional measure for evaluating 
model fit (Hooper et al., 2008). The CFI takes into account the sample sizes that perform well even 
within small sample sizes. It was therefore used for this study sample (especially for gender com-
parisons). The RMSEA is ‘one of the most informative fit indices’ (Rye, 2014) because it is sensitive to 
the number of estimated parameters in the model (Hooper et al., 2008). These are the reasons for 
using these particular indices; other indices might have produced different results.

It still remains an area of controversy and discussion which specific goodness-of-fit measures 
should be used and also which cut-off points are acceptable. This leads to a lack of standard when 
reporting model fit and to the inability to compare this study with others. Despite the use of the most 
common indices, namely CMIN/df, the CFI and the RMSEA, in the current study comparisons with 
other studies using different indices will be limited.

6. Conclusion
To answer the research objectives on the reliability of the Sf-36 instrument, it can be concluded both 
from the literature and the analysis of the current study data that, though the Sf-36 was well suited 
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to these populations, it needs to be handled cautiously—especially as concerns the adaptation and 
translation process—when it is used to analyse the experience of minorities with diverse cultural 
backgrounds.

The results illustrate that a rigorous and complete invariance is not given and some differences 
are observable between the groups. However, these differences do not necessarily preclude the 
usefulness of the instrument or valid comparisons between ethnic minority groups, if researchers 
are aware of such differences and interpret results with appropriate precaution. Additional and larg-
er studies are needed to study the psychometrics and equivalence of the underlying model of the 
questionnaire when used among elderly ethnic minority groups in Germany.

Funding
The authors received no direct funding for this research.

Competing Interest
The authors declare no competing interests.

Author details
Johanna Buchcik1

E-mail: johanna.buchcik@haw-hamburg.de
Joachim Westenhöfer1

E-mail: joachim@westenhoefer.de
Mick Fleming2

E-mail: m.fleming@napier.ac.uk
Colin R. Martin3

E-mail: colin.martin@bucks.ac.uk
1  Competence Center Gesundheit (CCG)–Competence 

Centre Health, University of Applied Sciences Hamburg, 
Alexanderstr. 1, 20099 Hamburg, Germany.

2  Faculty of Health, Life & Social Sciences, Edinburgh Napier 
University, Edinburgh EH11 4BN, UK.

3  Faculty of Society and Health, Buckinghamshire New 
University, High Wycombe, UK.

Citation information
Cite this article as: Is health-related quality of life the same 
for elderly polish migrants, Turkish migrants and German 
natives? Testing the reliability and construct validity of 
the Sf-36 health survey in a cross-cultural comparison, 
Johanna Buchcik, Joachim Westenhöfer, Mick Fleming & 
Colin R. Martin, Cogent Psychology (2017), 4: 1280984.

References
Aaronson, N. K., Acquadro, C., Alonso, J., Apolone, G., Bucquet, 

D., Bullinger, M., ... Ware, J. E. (1992). International quality 
of life assessment (IQOLA) project. Quality of Life 
Research, 1, 349–351. 
http://dx.doi.org/10.1007/BF00434949

Bayram, N., Thorburn, D., Demirhan, H., & Bilgel, N. (2007). 
Quality of life among Turkish immigrants in Sweden. 
Quality of Life Research, 16, 1319–1333. 
http://dx.doi.org/10.1007/s11136-007-9249-6

Bentler, P. M. (1990). Comparative fit indexes in structural 
models. Psychological Bulletin, 107, 238–246. 
http://dx.doi.org/10.1037/0033-2909.107.2.238

Berdes, C., & Zych, A. A. (2000). Subjective quality of life of 
Polish, Polish-immigrant, and Polish-American elderly. The 
International Journal of Aging and Human Development, 
50, 385–395. 
http://dx.doi.org/10.2190/8HC3-R81K-1CG6-YMMP

Berens, E.-M., Riedel, J., Reder, M., Razum, O., Kolip, P., & 
Spallek, J. (2015). Postalische Befragung von Frauen mit 
türkischem Migrationshintergrund–Identifizierung, 
Stichprobenbereinigung und Response im Rahmen der 
InEMa-Studie [Postal Survey Among Women With Turkish 
Migration Background in Germany – Identification, 

Sample Revision and Response in the InEMa Study]. Das 
Gesundheitswesen. doi:10.1055/s-0035-1564076

Bollen, K. A. (1989). Structural equations with latent variables. 
New York, NY: John Wiley. 
http://dx.doi.org/10.1002/9781118619179

Bowling, A., Gabriel, Z., Dykes, J., Dowding, L., Evans, O., Fleissig, 
A., ... Sutton, S. (2003). Let’s ask them: A national survey 
of definitions of quality of life and its enhancement 
among people aged 65 and over. The International 
Journal of Aging and Human Development, 56, 269–306. 
http://dx.doi.org/10.2190/BF8G-5J8L-YTRF-6404

Browne, M. W., & Cudeck, R. (1993). Alternative ways of 
assessing model fit. Sociological Methods & Research, 21, 
230–258.

Buchcik, J., Westenhoefer, J., & Martin, C. R. (2013). 
Assessment measures of health-related quality of life 
(HRQoL) of migrants: A systematic review. International 
Journal of Migration, Health and Social Care, 9, 170–188. 
http://dx.doi.org/10.1108/IJMHSC-09-2013-0033

Bullinger, M. (1995). International validation and testing of 
quality of life scales in relation to Germany. In U. F. I. 
Guggenmoos-Holzmann, K. Bloomfiled, & H. Brenner 
(Eds.), Quality of life and health: Concepts, methods and 
applications (pp. 27–39). Berlin: Blackwell 
Wissenschafts-Verlag.

Bullinger, M. (2000). Erfassung der gesundheitsbezogenen 
Lebensqualität mit dem SF-36-Health Survey [Evaluation 
of health-related quality of life with the SF-36 health 
survey]. Bundesgesundheitsblatt-Gesundheitsforschung-
Gesundheitsschutz, 43, 190–197. 
http://dx.doi.org/10.1007/s001030050034

Bullinger, M., & Kirchberger, I. (1998). SF-36 Fragebogen zum 
Gesundheitszustand: Handanweisung [Short form-36 
health survey questionnaire: Manual]. Göttingen: Hogrefe-
Verlag GmbH & Co.KG.

Bullinger, M., & Morfeld, M. (2004). Der health survey SF-36/
SF-12: Darstellung und aktuelle Entwicklungen [The SF-
36/SF-12 health survey: Representation and current 
developments]. In C. Maurischat, M. Morfeld, T. Kohlmann, 
& M. Bullinger (Eds.), Lebensqualität: Nützlichkeit und 
Psychometrie des Health Survey SF-36/SF-12 in der 
medizinischen Rehabilitation [Quality of life: Usefullness 
and psychometry of the SF-36/SF-12 health survey in the 
medical rehabilitation] (pp. 15–27). Lengerich: Pabst.

Byrne, B. M. (2004). Testing for multigroup invariance using 
AMOS graphics: A road less traveled. Structural Equation 
Modeling: A Multidisciplinary Journal, 11, 272–300. 
http://dx.doi.org/10.1207/s15328007sem1102_8

Cronbach, L. J. (1951). Coefficient alpha and the internal 
structure of tests. Psychometrika, 16, 297–334. 
http://dx.doi.org/10.1007/BF02310555

Demiral, Y., Ergor, G., Unal, B., Semin, S., Akvardar, Y., Kıvırcık, B., 
& Alptekin, K. (2006). Normative data and discriminative 
properties of short form 36 (SF-36) in Turkish urban 
population. BMC Public Health, 6, 247. 
http://dx.doi.org/10.1186/1471-2458-6-247

mailto:johanna.buchcik@haw-hamburg.de
mailto:joachim@westenhoefer.de
mailto:m.fleming@napier.ac.uk
mailto:colin.martin@bucks.ac.uk
http://dx.doi.org/10.1007/BF00434949
http://dx.doi.org/10.1007/BF00434949
http://dx.doi.org/10.1007/s11136-007-9249-6
http://dx.doi.org/10.1007/s11136-007-9249-6
http://dx.doi.org/10.1037/0033-2909.107.2.238
http://dx.doi.org/10.1037/0033-2909.107.2.238
http://dx.doi.org/10.2190/8HC3-R81K-1CG6-YMMP
http://dx.doi.org/10.2190/8HC3-R81K-1CG6-YMMP
http://dx.doi.org/10.1055/s-0035-1564076
http://dx.doi.org/10.1002/9781118619179
http://dx.doi.org/10.1002/9781118619179
http://dx.doi.org/10.2190/BF8G-5J8L-YTRF-6404
http://dx.doi.org/10.2190/BF8G-5J8L-YTRF-6404
http://dx.doi.org/10.1108/IJMHSC-09-2013-0033
http://dx.doi.org/10.1108/IJMHSC-09-2013-0033
http://dx.doi.org/10.1007/s001030050034
http://dx.doi.org/10.1007/s001030050034
http://dx.doi.org/10.1207/s15328007sem1102_8
http://dx.doi.org/10.1207/s15328007sem1102_8
http://dx.doi.org/10.1007/BF02310555
http://dx.doi.org/10.1007/BF02310555
http://dx.doi.org/10.1186/1471-2458-6-247
http://dx.doi.org/10.1186/1471-2458-6-247


Page 14 of 15

Buchcik et al., Cogent Psychology (2017), 4: 1280984
http://dx.doi.org/10.1080/23311908.2017.1280984

Gandek, B., Ware, J. E., Aaronson, N. K., Alonso, J., Apolone, G., 
Bjorner, J., ... Sullivan, M. (1998). Tests of data quality, 
scaling assumptions, and reliability of the SF-36 in eleven 
countries. Journal of Clinical Epidemiology, 51, 1149–1158. 
http://dx.doi.org/10.1016/S0895-4356(98)00106-1

George, D., & Mallery, P. (2003). SPSS for windows step by step: 
A simple guide and reference. 11.0 update (4th ed.). 
Boston, MA: Allyn & Bacon.

Gregorich, S. E. (2006). Do self-report instruments allow 
meaningful comparisons across diverse population 
groups? Testing measurement invariance using the 
confirmatory factor analysis framework. Medical Care, 44, 
S78–S94. 
http://dx.doi.org/10.1097/01.mlr.0000245454.12228.8f

Haywood, K. L., Garratt, A. M., & Fitzpatrick, R. (2005). Quality of 
life in older people: A structured review of self-assessed 
health instruments. Journal of Evaluation in Clinical 
Practice, 6, 1651–1668.

Herdman, M., Fox-Rushby, J., & Badia, X. (1997). Equivalence 
and the translation and adaptation of health-related 
quality of life questionnaires. Quality of Life Research, 6, 
237–247.

Homburg, C., & Giering, A. (1996). Konzeptualisierung und 
Operationalisierung komplexer Konstrukte: Ein Leitfaden 
für die Marketingforschung [Conceptualization and 
operationalization of komplex constructs: A manual for 
marketing research]. Journal of Research and 
Management, 18, 3–24.

Hooper, D., Coughlan, J., & Mullen, M. (2008). Structural 
equation modeling: Guidelines for determining model fit. 
Electronic Journal of Business Research Methods, 6, 53–60.

Hoopman, R., Terwee, C. B., Muller, M. J., & Aaronson, N. K. 
(2006). Translation and validation of the SF-36 health 
survey for use among Turkish and Moroccan ethnic 
minority cancer patients in The Netherlands. European 
Journal of Cancer, 42, 2982–2990. 
http://dx.doi.org/10.1016/j.ejca.2006.08.011

Hoopman, R., Terwee, C. B., Muller, M. J., Öry, F. G., & Aaronson, 
N. K. (2009). Methodological challenges in quality of life 
research among Turkish and Moroccan ethnic minority 
cancer patients: Translation, recruitment and ethical 
issues. Ethnicity Health, 14, 237–253. 
http://dx.doi.org/10.1080/13557850802398832

Keller, S. D., Ware, J. E., Bentler, P. M., Aaronson, N. K., Alonso, 
J., Apolone, G., ... Gandek, B. (1998). Use of structural 
equation modeling to test the construct validity of the 
SF-36 health survey in ten countries: Results from the 
IQOLA Project. Journal of Clinical Epidemiology, 51, 1179–
1188. http://dx.doi.org/10.1016/S0895-4356(98)00110-3

Knipper, M., & Bilgin, Y. (2009). Migration und Gesundheit 
[Migration and health]. Sankt Augustin: Konrad-
Adenauer-Stiftung e.V.

Knurowski, T., Lazić, D., Van Dijk, J. P., Geckova, A. M., Tobiasz-
Adamczyk, B., & Van Den Heuvel, W. J. A. (2004). Survey of 
health status and quality of life of the elderly in Poland 
and Croatia. Croatian Medical Journal, 45, 750–756.

Maurischat, C., & Krüger-Bödecker, A. (2004). Analysen zum 
Strukturmodell des SF-36/SF-12–eine Übersicht [Analysis 
for structural model of the SF-36/>SF-12 – An overview]. 
In C. Maurischat, M. Morfeld, T. Kohlmann, & M. Bullinger 
(Eds.), Lebensqualität: Nützlichkeit und Psychometrie des 
Health Survey SF-36/SF-12 in der medizinischen 
Rehabilitation [Quality of life: Usefullness and 
psychometrie of the SF-36/SF-12 Health Survey in the 
medical rehabilitation] (pp. 29–48). Pabst: Lengerich.

Mbada, C. E., Adeogun, G. A., Ogunlana, M. O., Adedoyin, R. A., 
Akinsulore, A., Awotidebe, T. O., ... Olaoye, O. A. (2015). 
Translation, cross-cultural adaptation and psychometric 
evaluation of yoruba version of the short-form 36 health 
survey. Health and Quality of Life Outcomes, 13, 141. 
http://dx.doi.org/10.1186/s12955-015-0337-y

Mchorney, C. C., Johne, W., & Anastasiae, R. (1993). The MOS 
36-item short-form health survey (SF-36): II. 
Psychometric and clinical tests of validity in measuring 
physical and mental health constructs. Medical Care, 31, 
247–263. 
http://dx.doi.org/10.1097/00005650-199303000-00006

Milfont, T. L., & Fischer, R. (2010). Testing measurement 
invariance across groups : Applications in cross-cultural 
research. International Journal of Psychological Research, 
3, 111–121.

Pinar, R. (2005). Reliability and construct validity of the SF-36 
in Turkish cancer patients. Quality of Life Research, 14, 
259–264. 
http://dx.doi.org/10.1007/s11136-004-2393-3

Razum, O. (2006). Migration, Mortalität und der Healthy-
migrant-Effekt [Migration, mortality and the healthy-
migrant-effect]. In M. Richter & K. Hurrelmann (Eds.), 
Gesundheitliche Ungleichheit. Grundlagen, Probleme, 
Perspektiven [Health inequality. Basics, problems, 
perspectives] (pp. 267–282). Wiesbaden: GWV 
Fachverlage GmbH.

Razum, O., Zeeb, H., Meesmann, U., Schenk, L., Bredehorst, M., 
Brzoska, P., ... Ulrich, R. (2008). Schwerpunktbericht der 
Gesundheitsberichterstattung des Bundes: Migration und 
Gesundheit [Focus report offered by the federal health 
monitoring: Migration and health]. Berlin: Robert 
Koch-Institut.

Reed, P. J. (1998). Medical outcomes study short form 36: 
Testing and cross-validating a second-order factorial 
structure for health system employees. Health Services 
Research, 33, 1361–1380.

Rye, E. (2014). Model fit evaluation in multilevel structural 
equation models. Frontiers in Psychology, 5(81), 1–9.

Salazar, F. R., & Bernabé, E. (2015). The Spanish SF-36 in Peru: 
Factor structure, construct validity, and internal 
consistency. Asia Pacific Journal of Public Health, 27, 
NP2372–NP2380. 
http://dx.doi.org/10.1177/1010539511432879

Statistisches Amt für Hamburg und Schleswig Holstein. (2010). 
Bevölkerung mit Migrationshintergrund in den Hamburger 
Stadtteilen. Retrieved May 29, 2015, from http://www.
statistik-nord.de/uploads/tx_standocuments/SI_
SPEZIAL_V_2010_01.pdf

Steiger, J. H., & Lind, J. C. (1980). Statistically-based tests for 
the number of factors. Paper presented at the Annual 
Spring Meeting of the Psychometric Society, Iowa City, IA.

Turner-Bowker, D. M., Bartley, P. J., & Ware, J. E. (2002). SF-36® 
health survey & “SF” BIbliography: Third Edition (1988–
2000). Lincoln, RI: QualityMetric Incorporated.

Uysal-Bozkir, Ö., Parlevliet, J. L., & de Rooij, S. E. (2013). 
Insufficient cross-cultural adaptations and psychometric 
properties for many translated health assessment scales: 
A systematic review. Journal of Clinical Epidemiology, 66, 
608–618. 
http://dx.doi.org/10.1016/j.jclinepi.2012.12.004

Vet, H. C. W., Adèr, H. J., Terwee, C. B., & Pouwer, F. (2005). Are 
factor analytical techniques used appropriately in the 
validation of health status questionnaires? A systematic 
review on the quality of factor analysis of the SF-36. 
Quality of Life Research, 14, 1203–1218. 
http://dx.doi.org/10.1007/s11136-004-5742-3

Wang, P., Chen, C., Yang, R., & Wu, Y. (2015). Psychometric 
evaluation of health related quality of life among rural-to-
urban migrants in China. Health and Quality of Life 
Outcomes, 13, 155.  
http://dx.doi.org/10.1186/s12955-015-0350-1

Ware, J. E., & Sherbourne, C. D. (1992). The MOS 36-item 
short-form health survey (SF-36). I. Conceptual 
framework and item selection. Medical Care, 30, 473–
483. 
http://dx.doi.org/10.1097/00005650-199206000-00002

http://dx.doi.org/10.1016/S0895-4356(98)00106-1
http://dx.doi.org/10.1016/S0895-4356(98)00106-1
http://dx.doi.org/10.1097/01.mlr.0000245454.12228.8f
http://dx.doi.org/10.1097/01.mlr.0000245454.12228.8f
http://dx.doi.org/10.1016/j.ejca.2006.08.011
http://dx.doi.org/10.1016/j.ejca.2006.08.011
http://dx.doi.org/10.1080/13557850802398832
http://dx.doi.org/10.1080/13557850802398832
http://dx.doi.org/10.1016/S0895-4356(98)00110-3
http://dx.doi.org/10.1186/s12955-015-0337-y
http://dx.doi.org/10.1186/s12955-015-0337-y
http://dx.doi.org/10.1097/00005650-199303000-00006
http://dx.doi.org/10.1097/00005650-199303000-00006
http://dx.doi.org/10.1007/s11136-004-2393-3
http://dx.doi.org/10.1007/s11136-004-2393-3
http://dx.doi.org/10.1177/1010539511432879
http://dx.doi.org/10.1177/1010539511432879
http://www.statistik-nord.de/uploads/tx_standocuments/SI_SPEZIAL_V_2010_01.pdf
http://www.statistik-nord.de/uploads/tx_standocuments/SI_SPEZIAL_V_2010_01.pdf
http://www.statistik-nord.de/uploads/tx_standocuments/SI_SPEZIAL_V_2010_01.pdf
http://dx.doi.org/10.1016/j.jclinepi.2012.12.004
http://dx.doi.org/10.1016/j.jclinepi.2012.12.004
http://dx.doi.org/10.1007/s11136-004-5742-3
http://dx.doi.org/10.1007/s11136-004-5742-3
http://dx.doi.org/10.1186/s12955-015-0350-1
http://dx.doi.org/10.1186/s12955-015-0350-1
http://dx.doi.org/10.1097/00005650-199206000-00002
http://dx.doi.org/10.1097/00005650-199206000-00002


Page 15 of 15

Buchcik et al., Cogent Psychology (2017), 4: 1280984
http://dx.doi.org/10.1080/23311908.2017.1280984

© 2017 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.
You are free to: 
Share — copy and redistribute the material in any medium or format  
Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:
Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.  
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.  
No additional restrictions  
You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Psychology (ISSN: 2331-1908) is published by Cogent OA, part of Taylor & Francis Group. 
Publishing with Cogent OA ensures:
• Immediate, universal access to your article on publication
• High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online
• Download and citation statistics for your article
• Rapid online publication
• Input from, and dialog with, expert editors and editorial boards
• Retention of full copyright of your article
• Guaranteed legacy preservation of your article
• Discounts and waivers for authors in developing regions
Submit your manuscript to a Cogent OA journal at www.CogentOA.com

Ware, J. E., Kosinski, M., & Keller, S. D. (1994). SF-36® physical 
and mental health summary scales: A user’s manual. 
Boston, MA: The Health Institute.

Weiber, R., & Mühlhaus, D. (2010). Strukturgleichungsmodellierung. 
Eine anwendungsorientierte Einführung in die Kausalanalyse 
mit Hilfe von AMOS, SmartPLS und SPSS [Structural equation 
modeling: An application-oriented introduction in causal 
analysis with AMOS, SmartPLS and SPSS]. Heidelberg: 
Springer.

West, S. G., Taylor, A. B., & Wu, W. (2012). Model fit and model 
selection in structural equation modeling. In R. H. Hoyle 
(Ed.), Handbook of structural equation modeling (pp. 209–
231). New York, NY: Guilford.

Weston, R., & Gore, P. A. (2006). A brief guide to structural 
equation modeling. The Counseling Psychologist, 34, 719–
751. http://dx.doi.org/10.1177/0011000006286345

http://dx.doi.org/10.1177/0011000006286345

	Abstract: 
	1.  Introduction
	2.  Material and methods
	2.1.  Study participants
	2.2.  Recruitment of participants

	3.  Data collection
	3.1.  Study instrument
	3.2.  Translation process
	3.3.  Statistical analysis
	3.4.  Assessment criteria

	4.  Results
	4.1.  Participants’ characteristics
	4.2.  Reliability
	4.3.  Factor analysis

	5.  Discussion
	5.1.  Reliability
	5.2.  Factor structure
	5.3.  Limitations

	6.  Conclusion
	References



