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Abstract

Purpose Health-related quality of life (HRQOL) is an important concept to describe well-being of the general population 

and persons with diseases. The short form-36 (SF-36) is a widely used questionnaire assessing self-reported HRQOL in eight 

health domains. The aims of this study were to provide normative data for the SF-36 version 2 (SF-36v2) for all language 

regions in Switzerland and weighting coefficients to calculate two summary measures for physical and mental health.

Methods A random representative (regarding age, sex, and language region) sample of people living in Switzerland aged 

18–75 years in 2015 was eligible for our questionnaire survey. We calculated the eight health domain subscales for different 

subsamples based on sociodemographic characteristics. Two summary measures for physical and mental health were derived 

using data-based factor score coefficients and calculated for the subsamples.

Results A total of 1209 persons completed the SF-36v2 (mean age 48.7 years, 58.1% women). The SF-36v2 was valid and 

reliable in Switzerland. Physical health was better in men (p = 0.012) and younger persons (p < 0.001). Mental health was 

better in men (p < 0.001) and older persons (p < 0.001). Regarding regional differences, we found better physical (p = 0.002) 

and mental (p < 0.001) health in German speaking persons compared to French and Italian speaking persons.

Conclusions This paper presents the first SF-36v2 normative data for Switzerland, which are based on a recent study in a 

representative sample. Our normative data and weighting coefficients will enable future studies to compare HRQOL assessed 

by the SF-36 in healthy and diseased persons to a representative Swiss sample.

Keywords Health-related quality of life · SF-36 · SF-36v2 · Population norm · Switzerland · Weighting coefficients · 

Patient-reported outcome (PRO) · Patient-reported outcome measure (PROM)

Background

Health-related quality of life (HRQOL) is an important 

concept to describe subjective well-being of the general 

population and persons suffering from a disease. HRQOL 

is an important patient-reported outcome (PRO). To evalu-

ate HRQOL, it is important to consider the persons’ views 

and experiences, and the multidimensional nature of well-

being [1]. PROs might differ from assessments by health 

care professionals and objective indicators of health. It is 

therefore important to take patients’ perspectives of well-

being into account [2, 3]. HRQOL is influenced by health 

status, but depends also on characteristics such as gender, 

age, migration background, level of education, employment 

status, and type of employment [4–13]. These characteris-

tics differ between populations; consequently, HRQOL dif-

fers also. Moreover, HRQOL might change over time [13]. 
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Thus, population-specific and up-to-date data on HRQOL 

are needed.

Based on those considerations, the medical outcomes 

study short form-36 (SF-36) was developed and became 

one of the most widely used patient-reported outcome meas-

ure (PROM) assessing HRQOL [1]. The SF-36 assesses 

HRQOL using eight subscales to measure two components 

of HRQOL: physical and mental health [14]. It can be com-

pleted in 5–10 min and has a high acceptability and data 

quality [15]. Valid normative data derived from a well-

defined and representative sample of the general popula-

tion are essential to be able to interpret results from specific 

groups such as particular patient populations [16]. So far, no 

normative data for the SF-36 questionnaire was available for 

Switzerland. The only Swiss-based validation of the SF-36 

questionnaire has been a French language version applied in 

1992 to a sample of young adults (SF-36v1, n = 1007, mean 

age 30 years, 53% women) living in the French speaking part 

of Switzerland [17]. This study is outdated, and results apply 

only to the French speaking region of Switzerland. Thus, 

many Swiss studies have compared their results to norma-

tive data from other countries restraining the value of these 

comparisons since countries differ in socio–economic and 

cultural characteristics [18] known to be related to HRQOL 

[19–22].

To overcome this gap, we collected representative and 

up-to-date data on of the general population of Switzerland 

including all language regions using the SF-36 version 2 

(SF-36v2). These can serve as comparison data for future 

studies investigating HRQOL in Swiss people. Specifically, 

we aimed to provide (1) normative data for the eight health 

domain subscales of the SF-36v2 and (2) weighting coeffi-

cients for the construction of physical and mental HRQOL 

summary measures, and normative data for the summary 

measures.

Methods

Study sample

The random and representative sample of the general popu-

lation of Switzerland was obtained from the Swiss Federal 

Statistical Office (SFSO) [23], drawn according to the distri-

butions of age, sex, and language region (German, French, 

Italian) in Switzerland. It included 3000 households (2153 

households from the German part, 711 from the French part, 

and 136 from the Italian part of Switzerland) of Swiss resi-

dents, in which at least one person was aged 18–75 years 

on 31 December 2014. The sample included 7052 persons 

in total. We included persons aged 18–75 years in 2015 

(n = 5644) in our survey.

Procedure

We contacted eligible persons individually with an infor-

mation letter in one of the national languages of Switzer-

land (German, French, or Italian) as indicated by the SFSO. 

Approximately 2 weeks later, they received the questionnaire 

with a cover letter and a pre-paid return envelope unless they 

refused. Non-respondents received a reminder letter with an 

additional copy of the questionnaire and another pre-paid 

return envelope. Data were collected between May 2015 and 

June 2016.

SF‑36 questionnaire

We used validated versions of the SF-36v2 questionnaire 

[24] in German, French, and Italian. Translations of the 

SF-36 were shown to be culturally appropriate and com-

parable [25, 26]. The SF-36v2 questionnaire consists of 

36 items. All but one item are assigned to one of the eight 

health domains covering various aspects of physical and 

mental health: physical functioning (PF, 10 items), physical 

role functioning (RP, 4 items), bodily pain (BP, 2 items), 

general health perceptions (GH, 5 items), vitality, (VT, 4 

items), social role functioning (SF, 2 items), emotional role 

functioning (RE, 3 items), and mental health (MH, 5 items) 

[14]. Health domain subscales consist of the sum scores of 

the assigned items. Out of the eight subscales, each rep-

resenting one health domain, two summary measures can 

be constructed: the physical component summary (PCS) 

for self-perceived physical health and the mental compo-

nent summary (MCS) for self-perceived mental health. To 

construct the summary measures, scores of the eight health 

domain subscales are weighted according to their contribu-

tions to the two summary measures and summed up [24, 27].

Covariates

To compare participants and non-participants, sex and age 

of participants and non-participants were derived from the 

SFSO data. Age was categorized into six categories (18–25, 

26–35, 36–45, 46–55, 56–65, ≥ 66 years). Participants were 

considered having a migration background if they were not 

born in Switzerland (SFSO data), not Swiss citizen (SFSO 

data), or not Swiss citizen since birth (questionnaire data). 

The highest achieved education was assessed in the question-

naire and classified into four categories (compulsory school-

ing (corresponding to International Standard Classification 

of Education (ISCED) 1–2), vocational training (ISCED 

3–4), upper secondary education (ISCED 5), and univer-

sity education (ISCED 6–8)) [28, 29]. Employment status 

(employed, unemployed, retired), living in a partnership 
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(yes, no), civil status (single, married, divorced/widowed), 

children living in the household (no, yes), and the presence 

of a chronic condition or health problem (no, yes) were 

assessed in the questionnaire. Different subsamples were 

defined based on these covariates. Additional subsamples 

were defined for the three language regions in Switzer-

land (German, French, Italian) based on the questionnaire 

language.

Statistical analysis

The SF-36v2 data were cleaned according to the manual of 

the SF-36v2 [24, 27]. Subscale raw scores of the eight health 

domain subscales were converted into percentage scores 

(referred to as p scores), i.e. scores were standardized with 0 

representing the lower and 100 representing the upper bound 

of the scale. Higher scores indicate better HRQOL. Subscale 

raw scores were imputed if at least half of the subscale items 

were available using the mean value of the available items 

of the respective subscale [24]. We conducted sensitivity 

analyses to compare results using imputed and non-imputed 

health domain subscale scores.

We examined the representativeness of our study sample 

by comparing it to the sample of non-participants using the 

following available covariates: sex, age, nationality (Swiss, 

other), country of birth (Switzerland, other), and civil status. 

Since participants and non-participants differed according 

to sex, age, nationality, country of birth, and civil status, 

participants were weighted to obtain a representative sample 

of the Swiss general population. Participants were weighted 

according to the distribution of sex, age, and nationality in 

all eligible persons (n = 5644). We used multivariable logis-

tic regression with being a participant as outcome variable 

(1 = participant, 0 = eligible sample) and sex, age (six cat-

egories; 18–25, 26–35, 36–45, 46–55, 56–65, ≥ 66 years), 

and nationality (SFSO data; Swiss, foreigner) as explana-

tory variables and a multiplicative transformation to cal-

culate appropriate weights. The multiplicative transforma-

tion consisted of multiplying the weights obtained from the 

regression analysis by the number of participants (n = 1209) 

and dividing them by the number of persons in the eligi-

ble sample (n = 5644). The weights for the participants 

were therefore calculated as follows: weight = (1/predicted 

value)*(1209/5644), where predicted value is the probability 

of a positive outcome in the logistic regression. All analyses 

were conducted taking into consideration those weights and 

applying the survey command in Stata. This command fits 

statistical models for survey data by adjusting the results of 

a command for previously defined survey settings, i.e. the 

weights for the participants [30].

The SF-36 has been developed on the basis of principal 

component analysis [24] and, consequently, the majority of 

studies conducted on the SF-36 based their analyses on the 

assumption of a reflective model, i.e. items being effects of 

the theoretical constructs (subscales).

Validation of the SF‑36v2 questionnaire 
in Switzerland

To investigate if the SF-36v2 questionnaire is valid in Swit-

zerland, we assessed scaling assumptions, reliability, and 

validity of the SF-36v2.

Scaling assumptions

We tested if the variances of the items and the item-subscale 

correlations corrected for item-subscale overlap (i.e. item-

rest correlations) were similar within each of the eight health 

domain subscales.

Reliability

To assess internal consistency, we calculated Cronbach’s 

alpha and item-subscale correlations. Cronbach’s alpha of 

> 0.70 [22, 23] and item-rest correlations > 0.40 were con-

sidered satisfactory [24]. Reliability of the summary meas-

ures PCS and MCS was calculated taking into account the 

reliability of each of the eight health domain subscales, the 

covariances among them, and the factor score coefficients 

[2].

Validity

Construct validity was assessed using principal component 

analysis, item-subscale correlations (item-rest correlations 

for the subscales and their respective items), and interscale 

correlations (Pearson and Spearman correlations) between 

the health domain subscales and the two summary measures 

PCS and MCS. If the correlation between an item and its 

respective subscale (item-rest correlation) is significantly 

higher than its correlation with the other subscales (item-

subscale correlations), its inclusion in that hypothetical sub-

scale is supported. If the correlation between two subscales 

is less than their reliability coefficients (Cronbach’s alpha), 

there is evidence of unique reliable variance measured by 

the respective subscale.

SF‑36v2 health domain subscales

We calculated descriptive statistics for the eight health 

domain subscales (p scores) for the whole study sample 

and the different subsamples according to sex, age, migra-

tion background, education, employment, partnership, civil 

status, children in household, chronic condition or health 

problem, and questionnaire language. We tested the differ-

ences in means of health domain subscales for the different 
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subsamples using Wald tests (global test). Except for age, 

Wald tests were performed without and with adjustment for 

age since we assumed correlations between age and other 

covariates.

SF‑36v2 summary measures PCS and MCS

To obtain the weights to calculate the summary measures 

PCS and MCS, we calculated factor score coefficients apply-

ing principal component analysis followed by orthogonal 

varimax rotation as proposed in the SF-36v2 manual [24]. 

We also calculated the proportion of variance in the health 

domain subscales explained (i.e. communality) and not 

explained (i.e. uniqueness) by the factors.

Using the factor score coefficients, the summary meas-

ures PCS and MCS were calculated as weighted sums of the 

health domain subscales (p scores). The obtained p scores 

were converted into T scores with a mean of 50 and a stand-

ard deviation of 10. We analysed T scores of the summary 

measures for the whole study sample and for the different 

subsamples. The differences in means of summary measures 

for the different subsamples were tested applying Wald tests. 

Wald tests were performed without and with adjustment for 

age. Additionally, we conducted multivariable regression 

analyses for PCS and MCS, respectively. We included char-

acteristics that were significantly (p < 0.05) associated with 

PCS and MCS, respectively, when adjusting for age.

We compared our factor score coefficients with those 

from other countries (United States (USA) [27], Germany 

[31], United Kingdom (UK) [32], New Zealand [33], and 

Australia [34]). We calculated summary measures in two dif-

ferent ways: (i) with Swiss health domain subscale p scores 

and country-specific factor score coefficients (referred to as 

PCS and MCS Switzerland), and (ii) with country-specific 

health domain subscale p scores and country-specific fac-

tor score coefficients (referred to as PCS and MCS Other). 

For Switzerland, we used person-level p scores to calculate 

PCS and MCS Switzerland. For the other countries, we used 

mean p scores to calculate PCS and MCS Other.

Statistical analyses were carried out using Stata version 

14.2 (StataCorp LP, College Station, Texas, USA) and R 

(The R Project for Statistical Computing, R for Windows 

3.3.2).

Results

Study sample

Of 7052 persons from 3000 households obtained from the 

SFSO, 5644 were aged between 18 and 75 years in 2015 and 

eligible for the study (Table 1; Fig. 1). Of those, 308 persons 

(5.5%) were not living at the indicated address, 11 (0.2%) 

were not able to answer, i.e. not speaking German, French, 

or Italian, or too ill to participate, and 10 (0.2%) had died 

resulting in a sample of 5315 contacted persons. Of those, 

1209 (22.7%) completed the SF-36v2 questionnaire. They 

were on average aged 48.7 years and 58.1% were women 

(Table 1).

Validation of the SF‑36v2 questionnaire 
in Switzerland

Assessing scaling assumptions, we found similar variances 

among the items of the health domain subscales and similar 

item-rest correlations.

Regarding reliability, Cronbach’s alpha coefficients were 

satisfactory for all health domain subscales (Table 2). Item-

rest correlations were satisfactory apart from items 2 and 4 

of the general health perceptions subscale (0.38 and 0.39). 

Reliability of the summary measures was 0.94 for PCS and 

0.93 for MCS.

Regarding validity, the principal component analysis 

revealed two factors with eigenvalue > 1 indicating a two-

factor structure. Differences between item-rest correlations 

and item-subscale correlations were satisfactory except for 

six items. Correlations between the subscales were lower 

than their respective Cronbach’s alpha indicating unique 

reliable variance.

SF‑36v2 health domain subscales

The number of imputed values per item due to missing val-

ues ranged from 0 to 11 (0.9% of the 1209 completed SF-

36v2 questionnaires). Results were similar for imputed and 

non-imputed health domain subscale scores. We therefore 

used the imputed subscales for the analyses.

Descriptive statistics of the health domain subscale scores 

for the whole sample are displayed in Table 2. The ceiling 

effect was high for the subscales Physical Functioning, Phys-

ical Role Functioning, Bodily Pain, Social Role Functioning, 

and Emotional Role Functioning (38–59%, Table 2). For 

the different subsamples, they are displayed in Table 3 and 

Tables S1–S9 in Online Resource. Health domains related 

to physical health (PF, RP, BP, GH) were better in younger 

persons, whereas health domains related to mental health 

(VT, SF, RE, MH) were better in older persons (Table S2). 

All health domains but PF were better in men than in women 

(Table S1). Regarding language regions, VT was better in 

Italian speaking persons, whereas the other health domains 

were better in German speaking persons (Table 3).

SF‑36v2 summary measures PCS and MCS

The health domains PF, RP, BP, and GH showed high 

loadings for the physical health component, whereas VT, 
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Table 1  Comparison of SF-36v2 participants and non-participants of the contacted sample of the general population and characteristics of the 

eligible sample of the general population

Contacted sample of the general population (n = 5315) Eligiblee sample of 

the general population 

(n = 5644)

SF-36v2 partici-

pants (n = 1209)

Non-participants 

(n = 4106)

p  Valueb

n (%) n (%) n (%)

Sex < 0.001

 Male 507 (41.9) 2145 (52.2) 2822 (50.0)

 Female 702 (58.1) 1961 (47.8) 2822 (50.0)

Age at study (years) < 0.001

 18–25  92 (7.6) 416 (10.1) 551 (9.8)

 26–35  164 (13.6) 767 (18.7) 1053 (18.7)

 36–45  231 (19.1) 746 (18.2) 1039 (18.4)

 46–55  278 (23.0) 909 (22.1) 1234 (21.8)

 56–65  232 (19.2) 708 (17.3) 967 (17.1)

 66–75  212 (17.5) 560 (13.6) 800 (14.2)

Nationality (SFSO)a < 0.001

 Swiss 1053 (87.1) 3014 (73.4) 4257 (75.4)

 Foreigner 156 (12.9) 1091 (26.6) 1385 (24.5)

Country of birth (SFSO)a < 0.001

 Switzerland 976 (80.7) 2666 (64.9) 3809 (67.5)

 Other country 229 (18.9) 1413 (34.4) 1803 (32.0)

Migration background

 No 948 (78.4) – –

 Yes 261 (21.6) – –

Educational  achievementa n.a.c

 Compulsory schooling 95 (7.9) – –

 Vocational training 554 (45.8) – –

 Upper secondary education 206 (17.0) – –

 University education 288 (23.8) – –

Employment  statusa n.a.c

 Employed 822 (68.0) – –

 Unemployed 144 (11.9) – –

 Retired 212 (17.5) – –

Partnershipa n.a.c

 Yes 913 (75.5) – –

 No 258 (21.3) – –

Civil status (SFSO) 0.010

 Single 393 (32.5) 1452 (35.4) 2010 (35.6)

 Married 646 (53.4) 2198 (53.5) 2972 (52.7)

 Divorced or widowed 170 (14.1) 456 (11.1) 662 (11.7)

Civil status (questionnaire) n.a.c

 Single 354 (29.3) – –

 Married 617 (51.0) – –

 Divorced or widowed 182 (15.1) – –

Children (≤ 14 years of age) in  householda n.a.c

 No 885 (73.2) – –

 Yes 258 (21.3) – –

Number of children (≤ 14 years of age) in  householda n.a.c

 0 885 (73.2) – –
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SF, RE, and MH showed high loadings for the mental 

health component, indicating greatest physical and mental 

health content, respectively (Table 2). The communalities 

of the health domain subscales ranged from 0.63 to 0.82 

(Table 2). The proportion of explained reliable variance 

was 81.9%.

We found better physical health (PCS) in men (crude 

p = 0.012) and younger persons (p < 0.001) (Fig.  2, 

Table S10). Physical health was also better in persons with 

higher attained education (p < 0.001), employed persons 

(p < 0.001), single persons (p < 0.001), persons with chil-

dren in the household, and in German speaking persons 

(p = 0.002). Significant differences for civil status and chil-

dren in the household diminished with adjustment for age 

(Table S10).

Mental health (MCS) was better in men (p < 0.001) and in 

older persons (p < 0.001) (Fig. 3, Table S10). Furthermore, 

we found better mental health in persons without migration 

background (p = 0.002), retired persons (p < 0.001), persons 

living in a partnership (p = 0.006), persons without children 

in the household (p = 0.030), and in German speaking per-

sons (p < 0.001). Significant differences in mental health 

diminished with adjustment for age for education, partner-

ship, and children in the household (Table S10).

Considering significantly associated characteristics 

together in multivariable analyses, we found better physical 

health in younger persons (p < 0.001), persons with higher 

attained education (p = 0.036), persons without chronic 

health conditions (p < 0.001), and German speaking persons 

(p = 0.003) (Table S11). Mental health was found to be bet-

ter in men (p = 0.003), older persons (p < 0.001), employed 

and retired persons (p = 0.035), persons without chronic 

health conditions (p = 0.018), and German speaking persons 

(p < 0.001) (Table S11).

Compared to other countries, we found better physi-

cal health (Table 4) and worse mental health (Table 5) in 

Switzerland.

Discussion

We found the SF-36v2 questionnaire to be a valid and reli-

able instrument to evaluate HRQOL in Switzerland. Men 

reported better HRQOL than women. Physical health was 

Table 1  (continued)

Contacted sample of the general population (n = 5315) Eligiblee sample of 

the general population 

(n = 5644)

SF-36v2 partici-

pants (n = 1209)

Non-participants 

(n = 4106)

p  Valueb

n (%) n (%) n (%)

 1 106 (8.8) – –

 2 120 (9.9) – –

 > 2 32 (2.7) – –

Chronic condition or health  problema n.a.c

 No 709 (58.6) – –

 Yes 489 (40.5) – –

Questionnaire  languaged 0.104

 German 888 (73.4) 3001 (73.1) 4075 (72.2)

 French 261 (21.6) 904 (22.0) 1283 (22.7)

 Italian 60 (5.0) 201 (4.9) 286 (5.1)

Mean (SD) Mean (SD) p  valueb

Age at study 48.7 (15.2) 46.0 (15.5) < 0.001 46.2 (15.5)

p Values < 0.05 are indicated in bold

SF-36v2 short form-36 version 2, n.a. not available/applicable, n number, SD standard deviation, SFSO Swiss Federal Statistical Office
a Missing values; percentages are based on the total number of participants/non-participants
b p Value calculated from Chi-square test statistics (categorical variables) or t test statistics (continuous variables) comparing participants and 

non-participants
c Information was not available for non-participants
d For non-participants and the eligible sample of the general population, questionnaire language refers to the language of the information letter 

sent
e Eligibility criteria: Swiss resident and aged between 18 and 75 years in 2015
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better in younger persons and mental health was better in 

older persons. Furthermore, physical health was better in 

persons with higher education, whereas mental health was 

better in employed and retired persons. Regarding language 

regions, physical and mental health were better in German 

speaking persons compared to French or Italian speaking 

persons. Compared to other countries, we found better physi-

cal health and worse mental health in Switzerland.

Validation of the SF‑36v2 questionnaire 
in Switzerland

The SF-36v2 questionnaire showed good reliability and 

validity in Switzerland. The high ceiling effect for five 

(PF, RP, BP, SF, and RE) of eight health domain subscales 

indicate very good HRQOL in these health domains for the 

majority of persons included in our sample.

Physical and mental health

In line with our findings, other studies from New Zealand 

and Australia [9], Germany [10], Brazil [6, 7], and Norway 

[13] found better HRQOL in men than in women. In a Span-

ish wage-earning population, men had better mean mental 

health, but also a higher prevalence of poor mental health 

than women [4]. Physical health was worse for older persons 

in our study and studies from New Zealand and Australia [9], 

Germany [10], Brazil [6, 7], Sweden [5], and Norway [13]. 

Results on mental health and age differ between countries: 

our and other studies from New Zealand and Australia [9], 

Germany [10], and Norway [13] found better mental health 

in older persons, but in Spain [4], mental health decreased 

with age, and in Sweden [5] and Brazil [6, 7], mental health 

first increased with age and decreased again for the elderly.

We found better physical health for persons with higher 

education similar to studies in Sweden [5], Brazil [6], Spain 

[4], and Norway [13]. In Finland, persons with higher educa-

tion reported better physical health, but worse mental health 

[8]. In Spain, workers with lower educational attainment 

had a higher prevalence of poor mental health [4]. In our 

study, employed and retired persons reported better mental 

health compared to unemployed persons. In Spanish work-

ers, prevalence of poor mental health was higher among 

manual workers than non-manual workers and among those 

who had been unemployed previously, and prevalence of 

poor mental health increased with increasing employment 

precariousness [4]. In Finland, persons in a higher occupa-

tional class reported better physical and mental health than 

persons in a lower occupational class [8]. Retired persons 

in our study reported better mental health than employed 

and unemployed persons. A review on longitudinal studies 

reported consistently better mental health in retired persons 

Fig. 1  Flow chart of the study 

sample
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Table 2  SF-36v2 health domain subscales: mean p scores with 95% confidence interval, standard deviation, percentage floor, percentage ceiling, rotated factor loadings, uniqueness, communal-

ity, Cronbach’s alpha (n = 1209)

CI confidence interval, SD standard deviation, PCS physical component summary, MCS mental component summary

Scale Mean p score 95% CI SD Percentage 

floor [%]

Percentage 

ceiling [%]

Rotated factor 

loading

Uniqueness Communality Cron-

bach’s 

alpha

PCS MCS

Physical Functioning (PF) 91.16 (90.19, 92.13) 17.01 0.58 48.72 0.81 0.13 0.33 0.67 0.92

Physical Role Functioning (RP) 86.41 (85.22, 87.60) 20.60 0.74 49.71 0.76 0.41 0.25 0.75 0.92

Bodily Pain (BP) 74.58 (73.05, 76.10) 26.03 0.00 38.96 0.78 0.16 0.37 0.63 0.92

General Health Perceptions (GH) 75.64 (74.62, 76.65) 17.35 0.17 4.47 0.67 0.43 0.36 0.64 0.73

Vitality (VT) 63.24 (62.22, 64.26) 17.22 0.25 1.90 0.33 0.78 0.29 0.71 0.81

Social Role Functioning (SF) 85.84 (84.66, 87.03) 20.02 0.41 54.43 0.30 0.81 0.26 0.74 0.86

Emotional Role Functioning (RE) 87.64 (86.50, 88.78) 19.22 0.74 58.97 0.21 0.81 0.31 0.69 0.90

Mental Health (MH) 75.02 (74.07, 75.98) 16.18 0.25 3.97 0.14 0.90 0.18 0.82 0.84

Table 3  SF-36 v2 health domain subscales: mean (p scores) with 95% confidence interval, standard deviation, p values from Wald test (global test) without and with adjustment for age accord-

ing to questionnaire language (German, French, Italian)

p Values are obtained from Wald test without (crude) and with adjustment for age (adjusted for age). p values < 0.05 are indicated in bold

CI confidence interval, SD standard deviation

Scale German French Italian

Mean p score 95% CI SD Mean p score 95% CI SD Mean p score 95% CI SD p Value

Crude Adjusted for age

Physical Functioning (PF) 92.24 (91.28, 93.19) 14.75 87.87 (85.05, 90.69) 22.06 90.57 (86.11, 95.03) 17.05 0.014 0.007

Physical Role Functioning (RP) 87.60 (86.32, 88.88) 19.62 82.88 (79.89, 85.88) 23.07 85.28 (79.99, 90.58) 19.75 0.015 0.011

Bodily Pain (BP) 77.70 (75.99, 79.41) 25.65 65.53 (62.27, 68.79) 25.02 70.81 (63.18, 78.44) 25.76 < 0.001 < 0.001

General Health Perceptions (GH) 76.57 (75.38, 77.75) 17.45 73.05 (70.82, 75.29) 17.29 74.01 (70.00, 78.01) 14.75 0.017 0.012

Vitality (VT) 64.79 (63.67, 65.92) 16.87 57.43 (55.08, 59.77) 17.66 66.88 (62.80, 70.96) 14.11 < 0.001 < 0.001

Social Role Functioning (SF) 88.46 (87.18, 89.75) 19.15 78.27 (75.45, 81.09) 20.90 82.55 (77.74, 87.35) 18.52 < 0.001 < 0.001

Emotional Role Functioning (RE) 89.52 (88.32, 90.73) 17.93 82.81 (79.93, 85.70) 21.81 82.59 (77.42, 87.77) 18.69 < 0.001 < 0.001

Mental Health (MH) 77.47 (76.49, 78.46) 14.62 67.18 (64.77, 69.59) 18.36 75.25 (71.44, 79.06) 14.87 < 0.001 < 0.001
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and inconsistent findings for physical health after retire-

ment [35]. Reasons for better mental health in retired per-

sons might be reduced to work-related duties and stress [35]. 

Reasons for better physical health might be a healthier life 

style after retirement [35]; conversely, there are also reasons 

for worse physical health: reduction of physical and mental 

demands due to loss of work and a less healthy life style 

[35]. The conflicting results for physical health might also 

be due to methodological problems such as confounding or 

reverse causality [35, 36]. A study conducted in England 

approaching these problems found that retirement increased 

the risk for the diagnosis of several health conditions and 

poor self-rated health [36]. A study in more than 23,000 

persons aged ≥ 50 years from 19 European countries found 

that the partner’s retirement decreased moderate physical 

activity, increased the frequency and the amount of alcohol 

consumption, and had a negative impact on self-rated health 

[37]. Own retirement increased physical activity, had no 

impact on smoking, increased the frequency of alcohol con-

sumption, and had a positive effect on health [37].

Education and employment are proxies for socioeco-

nomic position of persons in the society. In this light, our 

findings are in line with studies in Sweden [5], New Zea-

land and Australia [9], Germany [10], and France [11] 

showing better physical and mental health for persons with 

higher socioeconomic position. In the Netherlands, per-

sons aged ≥ 55 years with higher socioeconomic position 

had better physical health and a lower risk of a decline of 

mental health over 7 years, but socioeconomic position was 

not associated with mental health or a decline in physical 

health over 7 years [12]. In Finland, physical health was bet-

ter in persons with higher socioeconomic status and better 

Fig. 2  PCS: mean with 95% 

confidence interval for the 

whole study sample and sub-

samples according to sex, age, 

migration background, educa-

tional achievement, employment 

status, partnership, civil status, 

children in household, presence 

of chronic condition or health 

problem, and questionnaire lan-

guage. The vertical dashed line 

indicates a mean of 50.00, and 

stars indicate p values < 0.05 

from Wald test (global test). 

PCS physical component sum-

mary, CI confidence interval, 

Compuls school compulsory 

schooling, Voc training voca-

tional training, Upper sec educ 

upper secondary education, 

University university education
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material circumstances, whereas mental health was found 

to be better in persons with lower socioeconomic status and 

better material circumstances [8]. This study population only 

included employed persons and the authors hypothesize that 

the association between lower socioeconomic status and bet-

ter mental health might be due to higher work demands or 

mental strains among persons with higher socioeconomic 

status and under-reporting of minor mental health problems 

among persons with lower socioeconomic position.

Chronically ill persons reported worse physical and men-

tal health than persons without health problems. Also many 

other studies reported that chronic conditions [6], health 

events [38], and a diversity of diseases [27] impaired physi-

cal health.

Persons living in the German speaking part of Swit-

zerland reported better physical and mental health than 

persons living in the French and Italian speaking part. 

This could be explained by different patterns of health 

behaviours in Switzerland: persons ≥ 30 years in the Ger-

man speaking part of Switzerland were physically more 

active and smoked less [39], and they were less often 

unemployed and had less often only basic education com-

pared to persons in the French and Italian speaking part 

[40]. Compared to the sample of young adults living in 

the French speaking part of Switzerland [17], our French 

speaking subsample reported lower Physical Function-

ing, Physical Role Functioning, Bodily Pain, General 

Health Perceptions, Vitality, and Social Role Function-

ing, better Emotional Role Functioning, and similar Men-

tal Health. These differences are likely to be explained 

by more women (59% vs. 53%) and the older age (mean 

age = 49 years vs. 30 years) in our subsample.

Fig. 3  MCS: mean with 95% 

confidence interval for the 

whole study sample and sub-

samples according to sex, age, 

migration background, educa-

tional achievement, employment 

status, partnership, civil status, 

children in household, presence 

of chronic condition or health 

problem, and questionnaire lan-

guage. The vertical dashed line 

indicates a mean of 50.00, and 

stars indicate p values < 0.05 

from Wald test (global test). 

MCS mental component sum-

mary, CI confidence interval, 

Compuls school compulsory 

schooling, Voc training voca-

tional training, Upper sec educ 

upper secondary education 

University university education
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Table 4  SF-36v2 health domain subscales: factor score coefficients and means (p scores) for Switzerland, USA, Germany, UK, New Zealand, and Australia; and PCS calculated with the Swiss 

sample data (person-level p scores; PCS Switzerland) or the respective country data (mean p scores; PCS Other) and the respective country-specific factor score coefficients

For a detailed description of the samples see Table S12 in Online Resource

SD standard deviation, PCS physical component summary, MCS mental component summary

Switzerland USA Germany UK New Zealand Australia

Factor score 

coefficient

Mean   p 

score

Factor score 

coefficient 

[15]

Mean p 

score [24]

Factor score 

coefficient 

[31]

Mean p 

score [10]

Factor score 

coefficient 

[32]

Mean p 

score [32]

Factor score 

coefficient 

[33]

Mean p 

score [33]

Factor score 

coefficient 

[34]

Mean p score 

[34]

Time of data 

collection

2015–2016 2015–2016 1990 2009 1997–1999 2008–2011 1997 1997 2006–2007 2006–2007 2004 2004

Physical 

Function-

ing (PF)

0.434 91.16 0.424 79.15 0.451 86.60 0.456 87.99 0.397 85.90 0.409 84.64

Physical 

Role Func-

tioning 

(RP)

0.324 86.41 0.351 79.13 0.310 82.10 0.362 87.17 0.367 85.70 0.325 84.41

Bodily Pain 

(BP)

0.406 74.58 0.318 65.60 0.375 74.80 0.367 78.80 0.340 75.30 0.289 76.45

General 

Health Per-

ceptions 

(GH)

0.262 75.64 0.250 64.65 0.286 69.30 0.199 71.06 0.150 74.50 0.231 71.90

Vitality (VT) − 0.046 63.24 0.029 57.69 0.028 61.60 − 0.050 58.04 0.028 64.00 0.106 61.12

Social Role 

Function-

ing (SF)

− 0.070 85.84 − 0.008 82.75 − 0.047 86.10 − 0.028 82.77 0.050 88.40 0.014 86.19

Emotional 

Role Func-

tioning 

(RE)

− 0.125 87.64 − 0.192 86.42 − 0.156 86.00 − 0.110 85.75 − 0.131 93.70 − 0.183 91.59

Mental 

Health 

(MH)

− 0.194 75.02 − 0.221 75.00 − 0.105 72.90 − 0.256 71.92 − 0.225 82.30 − 0.205 80.63

Mean (SD)

PCS Swit-

zerland

83.25 (20.80) 79.35 (19.60) 93.69 (21.25) 80.86 (20.29) 82.31 (19.51) 80.88 (18.94)

PCS other 83.25 (20.80) 66.20 88.99 81.68 77.75 75.15
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Table 5  SF-36v2 health domain subscales: factor score coefficients and means (p scores) for Switzerland, USA, Germany, UK, New Zealand, and Australia; and MCS calculated with the Swiss 

sample data (person-level p scores; MCS Switzerland) or the respective country data (mean p scores; MCS Other) and the respective country-specific factor score coefficients

For a detailed description of the samples see Table S12 in Online Resource

SD standard deviation, PCS physical component summary, MCS mental component summary

Switzerland USA Germany UK New Zealand Australia

Factor score 

coefficient

Mean p 

score

Factor score 

coefficient 

[15]

Mean p 

score [24]

Factor score 

coefficient 

[31]

Mean p 

score [10]

Factor score 

coefficient 

[32]

Mean p 

score [32]

Factor score 

coefficient 

[33]

Mean p 

score [33]

Factor score 

coefficient 

[34]

Mean p score 

[34]

Time of data 

collection

2015–2016 2015–2016 1990 2009 1997–1999 2008–2011 1997 1997 2006–2007 2006–2007 2004 2004

Physical 

Function-

ing (PF)

− 0.184 91.16 − 0.230 79.15 − 0.192 86.60 − 0.227 87.99 − 0.160 85.90 − 0.224 84.64

Physical 

Role Func-

tioning 

(RP)

− 0.037 86.41 − 0.123 79.13 − 0.041 82.10 0.102 87.17 − 0.097 85.70 − 0.096 84.41

Bodily Pain 

(BP)

− 0.158 74.58 − 0.097 65.60 − 0.092 74.80 − 0.130 78.80 − 0.123 75.30 − 0.105 76.45

General 

Health Per-

ceptions 

(GH)

0.003 75.64 − 0.016 64.65 − 0.006 69.30 0.036 71.06 0.110 74.50 0.001 71.90

Vitality (VT) 0.274 63.24 0.235 57.69 0.284 61.60 0.278 58.04 0.257 64.00 0.157 61.12

Social Role 

Function-

ing (SF)

0.296 85.84 0.269 82.75 0.338 86.10 0.272 82.77 0.212 88.40 0.249 86.19

Emotional 

Role Func-

tioning 

(RE)

0.325 87.64 0.434 86.42 0.360 86.00 0.329 85.75 0.390 93.70 0.449 91.59

Mental 

Health 

(MH)

0.390 75.02 0.486 75.00 0.390 72.90 0.460 71.92 0.491 82.30 0.476 80.63

Mean (SD)

MCS Swit-

zerland

68.91 (17.91) 72.41 (19.41) 79.42 (19.40) 85.42 (20.18) 81.64 (19.29) 69.89 (18.52)

MCS Other 68.91 (17.91) 74.44 78.70 91.42 89.02 75.54
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Age had a major influence on both physical and mental 

health. Adjustment for age reduced differences in physi-

cal health for civil status and children in the household. 

Thus, better physical health in single persons and persons 

with children in the household might partly be explained 

by the fact that single persons and persons with children in 

the household were younger in our sample. Differences in 

mental health were reduced for education, partnership, and 

children in the household suggesting that these differences 

may be partly explained by age.

Swiss persons reported better physical health and worse 

mental health than persons from other countries. Countries 

differ in socioeconomic characteristics [18] known to be 

related to HRQOL and, thus, these differences might be 

reflected by differences in HRQOL. Differences in stigma-

tization of mental illnesses between countries might contrib-

ute to differences in reported mental health [41]. Switzerland 

is known for a good health care system; thus, physical health 

might be better than in other countries. In our sample, 41% 

of respondents reported a chronic condition or health prob-

lem. Among respondents in the UK (37% with longstanding 

illness; [32]), New Zealand (66% with health condition; [33, 

42, 43]), and the USA (various diseases with prevalences 

ranging from 1 to 38%; [24]), chronic conditions and health 

problems were common and might contribute to worse 

physical health in these samples. Our sample included 58% 

women, study samples in the USA (51%; [24]), Germany 

(53%; [10]), and Australia (51%; [34]) included less women 

probably explaining better mental health in these samples. 

However, the larger proportion of women in our sample did 

not result in worse physical health compared to other coun-

tries. Judged on the basis of the available information, the 

age distributions of the samples seem to be similar.

The differences between the PCS and MCS Switzerland 

estimates indicate that the choice of weighting coefficients 

matters and that it is therefore crucial to use country-specific 

weighting coefficients to investigate HRQOL measured by 

the SF-36. Our factor score coefficients will enable future 

Swiss studies on HRQOL to apply weighting coefficients 

derived from Swiss normative data.

Limitations and strengths

Our questionnaire survey had a relatively low response 

rate of 23%, similar to other recent studies [13]. However, 

using weights for sociodemographic characteristics, our 

sample is representative for the Swiss general population. 

Thus, the presented normative data adequately reflect the 

situation in Switzerland in terms of sex, age, and nation-

ality. Other covariates such as for example health status 

that were not available for non-respondents might still 

have affected our results. The SF-36 questionnaire is a 

self-report instrument being prone to reporting bias; how-

ever, the SF-36 is a widely used, reliable, and valid instru-

ment to assess HRQOL [1, 15, 24, 27]. Social desirability 

bias might be present. The comparison with HRQOL in 

other countries is limited by the fact that time periods of 

data collection vary and we only included countries where 

p scores and corresponding weighting coefficients were 

available. We included a variety of covariates known to be 

related to HRQOL. The three language regions in Switzer-

land (German, French, and Italian) allowed us to investi-

gate HRQOL in three also culturally diverse regions. We 

provide normative data for the Swiss general population, 

and also for subsamples according to a variety of sociode-

mographic and socioeconomic characteristics.

Conclusions

In summary, HRQOL in Switzerland follows the same pat-

terns as in other countries, with better HRQOL in men 

compared to women and worse physical and better mental 

health in older persons. Furthermore, physical and mental 

health were better in German speaking persons compared 

to French and Italian speaking persons. The presented nor-

mative data and weighting coefficients will enable future 

studies to measure HRQOL assessed by the SF-36 ques-

tionnaire using normative data and weighting coefficients 

based on a representative sample of the Swiss general 

population.

Acknowledgements We thank all study participants for participating 

in our survey. We thank the two anonymous reviewers for their helpful 

comments that improved our manuscript.

Funding This work was supported by the Swiss National Science 

Foundation (Grant No. 100019_153268/1). The University of Lucerne 

research committee (FoKo) (https ://www.unilu .ch/en/resea rch/unive 

rsity -of-lucer ne-fundi ng/resea rch-commi ttee/) and the Dept Health Sci-

ence and Health Policy support the open access publication.

Compliance with ethical standards 

Conflict of interest There are no conflicts of interest for any of the 

authors.

Research involving human participants All procedures performed in 

studies involving human participants were in accordance with the ethi-

cal standards of the institutional and/or national research committee 

and with the 1964 Helsinki declaration and its later amendments or 

comparable ethical standards. Ethical approval was granted through 

the Ethics Committee of Northwest and Central Switzerland (EKNZ 

2015-075; 26 March 2015).

Informed consent Written informed consent was obtained from all 

individual participants included in the study.

https://www.unilu.ch/en/research/university-of-lucerne-funding/research-committee/
https://www.unilu.ch/en/research/university-of-lucerne-funding/research-committee/


 Quality of Life Research

1 3

Open Access This article is distributed under the terms of the Crea-

tive Commons Attribution 4.0 International License (http://creat iveco 

mmons .org/licen ses/by/4.0/), which permits unrestricted use, distribu-

tion, and reproduction in any medium, provided you give appropriate 

credit to the original author(s) and the source, provide a link to the 

Creative Commons license, and indicate if changes were made.

References

 1. Ware, J. E. Jr., & Gandek, B. (1998). Overview of the SF-36 

Health Survey and the International Quality of Life Assessment 

(IQOLA) Project. Journal of Clinical Epidemiology, 51(11), 

903–912.

 2. Reeve, B. B., Mitchell, S. A., Dueck, A. C., Basch, E., Cella, 

D., Reilly, C. M., et al. (2014). Recommended patient-reported 

core set of symptoms to measure in adult cancer treatment 

trials. Journal of the National Cancer Institute. https ://doi.

org/10.1093/jnci/dju12 9.

 3. Fromme, E. K., Eilers, K. M., Mori, M., Hsieh, Y. C., & Beer, T. 

M. (2004). How accurate is clinician reporting of chemotherapy 

adverse effects? A comparison with patient-reported symptoms 

from the quality-of-life questionnaire C30. Journal of Clinical 

Oncology, 22(17), 3485–3490.

 4. Vives, A., Amable, M., Ferrer, M., Moncada, S., Llorens, C., 

Muntaner, C., et al. (2013). Employment precariousness and 

poor mental health: Evidence from Spain on a new social 

determinant of health. International Journal of Environmental 

Research and Public Health, 2013, 978656.

 5. Taft, C., Karlsson, J., & Sullivan, M. (2004). Performance of 

the Swedish SF-36 version 2.0. Quality of Life Research, 13(1), 

251–256.

 6. Laguardia, J., Campos, M. R., Travassos, C. M., Najar, A. L., 

Anjos, L. A., & Vasconcellos, M. M. (2011). Psychometric 

evaluation of the SF-36 (v.2) questionnaire in a probability 

sample of Brazilian households: Results of the survey Pesquisa 

Dimensoes Sociais das Desigualdades (PDSD), Brazil, 2008. 

Health and Quality of Life Outcomes, 9, 61.

 7. Laguardia, J., Campos, M. R., Travassos, C., Najar, A. L., 

Anjos, L. A., & Vasconcellos, M. M. (2013). Brazilian norma-

tive data for the short form 36 questionnaire, version 2. Rev Bras 

Epidemiol, 16(4), 889–897.

 8. Laaksonen, M., Silventoinen, K., Martikainen, P., Rahkonen, 

O., Pitkaniemi, J., & Lahelma, E. (2007). The effects of child-

hood circumstances, adult socioeconomic status, and material 

circumstances on physical and mental functioning: A structural 

equation modelling approach. Annals of Epidemiology, 17(6), 

431–439.

 9. Gunasekara, F. I., Carter, K., & McKenzie, S. (2013). Income-

related health inequalities in working age men and women in Aus-

tralia and New Zealand. Aust N Z J Public Health, 37(3), 211–217.

 10. Ellert, U., & Kurth, B. M. (2013). Health related quality of life in 

adults in Germany: Results of the German Health Interview and 

Examination Survey for Adults (DEGS1). Bundesgesundheitsblatt 

Gesundheitsforschung Gesundheitsschutz, 56(5–6), 643–649.

 11. Delpierre, C., Kelly-Irving, M., Munch-Petersen, M., Lauwers-

Cances, V., Datta, G. D., Lepage, B., et al. (2012). SRH and 

HrQOL: Does social position impact differently on their link 

with health status? BMC Public Health, 12, 19.

 12. Bosma, H., Gerritsma, A., Klabbers, G., & van den Akker, M. 

(2012). Perceived unfairness and socioeconomic inequalities in 

functional decline: The Dutch SMILE prospective cohort study. 

BMC Public Health, 12, 818.

 13. Jacobsen, E. L., Bye, A., Aass, N., Fossa, S. D., Grotmol, K. 

S., Kaasa, S., et al. (2018). Norwegian reference values for the 

short-form health survey 36: Development over time. Quality 

of Life Research, 27(5), 1201–1212.

 14. Ware, J. E. Jr., & Sherbourne, C. D. (1992). The MOS 36-item 

short-form health survey (SF-36). I. Conceptual framework and 

item selection. Medical Care, 30(6), 473–483.

 15. Ware, J. E. Jr. (1993). SF-36 health survey manual & interpreta-

tion guide. The Health Institute, New England Medical Center: 

Boston, Massachusetts.

 16. Gandek, B., & Ware, J. E. Jr. (1998). Methods for validating 

and norming translations of health status questionnaires: The 

IQOLA project approach. International Quality of Life Assess-

ment. Journal of Clinical Epidemiology, 51(11), 953–959.

 17. Perneger, T. V., Leplege, A., Etter, J. F., & Rougemont, A. 

(1995). Validation of a French-language version of the MOS 

36-item Short Form Health Survey (SF-36) in young healthy 

adults. Journal of Clinical Epidemiology, 48(8), 1051–1060.

 18. OECD Centre for Opportunity and Equality (COPE) (2017). 

Understanding the socio-economic divide in Europe–Back-

ground report. 2017: Paris.

 19. Essig, S., von der Weid, N. X., Strippoli, M. P., Rebholz, C. E., 

Michel, G., Rueegg, C. S., et al. (2012). Health-related qual-

ity of life in long-term survivors of relapsed childhood acute 

lymphoblastic leukemia. PLoS ONE, 7(5), e38015.

 20. Rueegg, C. S., Gianinazzi, M. E., Rischewski, J., Beck Popovic, 

M., von der Weid, N. X., Michel, G., et al. (2013). Health-

related quality of life in survivors of childhood cancer: The role 

of chronic health problems. Journal of Cancer Survivorship, 

7(4), 511–522.

 21. Rueegg, C. S., Michel, G., Wengenroth, L., von der Weid, N. X., 

Bergstraesser, E., & Kuehni, C. E. (2012). Physical performance 

limitations in adolescent and adult survivors of childhood cancer 

and their siblings. PLoS ONE, 7(10), e47944.

 22. Sommer, G., Gianinazzi, M. E., Kuonen, R., Bohlius, J., 

l’Allemand, D., Hauschild, M., et al. (2015). Health-related qual-

ity of life of young adults treated with recombinant human growth 

hormone during childhood. PLoS ONE, 10(10), e0140944.

 23. Federal Statistical Office, Sampling frame. (2018). Retrieved from 

https ://www.bfs.admin .ch/bfs/en/home/stati stics /popul ation /surve 

ys/censu s/naton al-censu s-integ rated -syste m/sampl ing-frame .html. 

Accessed 19 December 2018

 24. Maruish, M. E. (2011). User’s manual for the SF-36v2 health 

survey (3rd edn.). Lincoln: QualityMetric Incorporated.

 25. Wagner, A. K., Gandek, B., Aaronson, N. K., Acquadro, C., 

Alonso, J., Apolone, G., et al. (1998). Cross-cultural comparisons 

of the content of SF-36 translations across 10 countries: Results 

from the IQOLA project. International Quality of Life Assess-

ment. Journal of Clinical Epidemiology, 51(11), 925–932.

 26. Ware, J. E., Kosinski, M., Bjorner, J. B., Turner-Bowker, D. M., 

Gandek, B., & Maruish, M. E. (2008). SF-36v2® health survey: 

Administration guide for clinical traial investigators. Lincoln: 

QualityMetric Incorporated.

 27. Morfeld, M., Kirchberger, I., Bullinger, M. (2011) SF-36 Fragebo-

gen zum Gesundheitszustand Deutsche Version des Short Form-36 

Health Survey 2., ergänzte und überarbeitete Auflage Manual. 

Hogrefe Verlag: Göttingen.

 28. Kuehni, C. E., Strippoli, M. P., Rueegg, C. S., Rebholz, C. E., 

Bergstraesser, E., Grotzer, M., et al. (2012). Educational achieve-

ment in Swiss childhood cancer survivors compared with the gen-

eral population. Cancer, 118(5), 1439–1449.

 29. UNESCO Institute for Statistics (2012). International Standard 

Classification of Education ISCED 2011. Montreal.

 30. StataCorp (2013). Stata survey data reference manual—Release 

13. College Station, TX: Stata Press

 31. Ellert, U., & Kurth, B. M. (2004). Methodological views on the 

SF-36 summary scores based on the adult German population. 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/jnci/dju129
https://doi.org/10.1093/jnci/dju129
https://www.bfs.admin.ch/bfs/en/home/statistics/population/surveys/census/natonal-census-integrated-system/sampling-frame.html
https://www.bfs.admin.ch/bfs/en/home/statistics/population/surveys/census/natonal-census-integrated-system/sampling-frame.html


Quality of Life Research 

1 3

Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz, 

47(11), 1027–1032.

 32. Jenkinson, C., Stewart-Brown, S., Petersen, S., & Paice, C. (1999). 

Assessment of the SF-36 version 2 in the United Kingdom. Jour-

nal of Epidemiology and Community Health, 53(1), 46–50.

 33. Frieling, M. A., Davis, W. R., & Chiang, G. (2013). The SF-36v2 

and SF-12v2 health surveys in New Zealand: Norms, scoring 

coefficients and cross-country comparisons. Australian and New 

Zealand Journal of Public Health, 37(1), 24–31.

 34. Hawthorne, G., Osborne, R. H., Taylor, A., & Sansoni, J. (2007). 

The SF36 version 2: Critical analyses of population weights, 

scoring algorithms and population norms. Quality Life Research, 

16(4), 661–673.

 35. van der Heide, I., van Rijn, R. M., Robroek, S. J., Burdorf, A., & 

Proper, K. I. (2013). Is retirement good for your health? A system-

atic review of longitudinal studies. BMC Public Health, 13, 1180.

 36. Behncke, S. (2012). Does retirement trigger ill health? Health 

Economics, 21(3), 282–300.

 37. Muller, T., & Shaikh, M. (2018). Your retirement and my health 

behavior: Evidence on retirement externalities from a fuzzy 

regression discontinuity design. Journal of Health Economics, 

57, 45–59.

 38. Cleland, C., Kearns, A., Tannahill, C., & Ellaway, A. (2016). 

The impact of life events on adult physical and mental health and 

well-being: Longitudinal analysis using the GoWell health and 

well-being survey. BMC Research Notes, 9(1), 470.

 39. Camenzind, P., & Wiedenmayer, G. (2016). Gesundheitsverhalten 

in der Schweiz—Sozioökonomische und kulturelle Unterschiede 

unter der Lupe (Obsan Bulletin 2/2016). Schweizerisches Gesund-

heitsobservatorium (Obsan): Neuchâtel.

 40. Jeanneret, B., Goebel, V., (2012). Regionale Disparitäten in der 

Schweiz. Neuchâtel.

 41. Krajewski, C., Burazeri, G., & Brand, H. (2013). Self-stigma, 

perceived discrimination and empowerment among people with 

a mental illness in six countries: Pan European stigma study. Psy-

chiatry Research, 210(3), 1136–1146.

 42. Ministry of Health. (2008). Methodology report for the 2006/07 

New Zealand Health Survey. Ministry of Health: Wellington.

 43. Ministry of Health, A Portrait of Health. (2008). Key results of 

the 2006/07 New Zealand Health Survey. Ministry of Health: 

Wellington.

Publisher’s Note Springer Nature remains neutral with regard to 

jurisdictional claims in published maps and institutional affiliations.



Online Resource 

 

 

1/18 

 

Health-related quality of life in Switzerland: normative data for the SF-36 questionnaire 

Katharina Roser 1, Luzius Mader 1, Julia Baenziger 1, Grit Sommer 2,3, Claudia E. Kuehni 2,3 and Gisela Michel 1,* 
1 Department of Health Sciences and Health Policy, University of Lucerne, Lucerne, Switzerland 
2 Swiss Childhood Cancer Registry, Institute of Social and Preventive Medicine, University of Bern, Bern, Switzerland 
3 Department of Paediatrics, University Children's Hospital, University of Bern, Switzerland 

* Corresponding author 

 

Corresponding author: 

Gisela Michel, Department of Health Sciences and Health Policy, University of Lucerne, Frohburgstrasse 3, PO Box 4466, 6002 Lucerne, Switzerland, Phone: +41 

41 229 59 55, Fax: +41 41 229 56 35, Email: gisela.michel@unilu.ch 

 

 

 

Quality of Life Research 

Online Resource 

  



Online Resource 

 

 

2/18 

 

Table S1: SF-36v2 health domain subscales: mean (p scores) with 95% CI, SD, p values from Wald test (global test) without and with adjustment for age 

according to sex (men, women). 

  Men Women     

Scale 
Mean p 

score 
95% CI SD 

Mean p 

score 
95% CI SD p value 

              
crude 

adjusted 

for age 

Physical Functioning (PF) 91.73 (90.22, 93.24) 16.22 90.62 (89.39, 91.86) 17.59 0.265 0.091 

Physical Role Functioning (RP) 89.20 (87.53, 90.87) 18.10 83.80 (82.16, 85.44) 22.60 <0.001 <0.001 

Bodily Pain (BP) 77.48 (75.29, 79.67) 22.66 71.86 (69.78, 73.94) 28.88 <0.001 <0.001 

General Health Perceptions (GH) 76.74 (75.26, 78.22) 15.57 74.60 (73.21, 75.99) 18.93 0.040 0.018 

Vitality (VT) 66.12 (64.73, 67.52) 14.68 60.54 (59.11, 61.97) 19.16 <0.001 <0.001 

Social Role Functioning (SF) 88.50 (86.89, 90.12) 16.62 83.35 (81.66, 85.05) 22.87 <0.001 <0.001 

Emotional Role Functioning (RE) 89.60 (87.99, 91.22) 16.93 85.79 (84.21, 87.38) 21.17 0.001 0.001 

Mental Health (MH) 77.46 (76.17, 78.75) 13.62 72.74 (71.37, 74.11) 18.24 <0.001 <0.001 

Abbreviations: CI: confidence interval; SD: standard deviation 

a P values are obtained from Wald test without (crude) and with adjustment for age (adjusted for age). 

P values <0.05 are indicated in bold. 

  



Online Resource 

 

 

3/18 

 

Table S2: SF-36v2 health domain subscales: mean (p scores) with 95% CI, SD, p values from Wald test (global test) according to age (18-25, 26-35, 36-45, 46-55, 

56-65, 66-75 years). 

  18-25 years 26-35 years 36-45 years 

Scale 
Mean p 

score 
95% CI SD 

Mean p 

score 
95% CI SD 

Mean p 

score 
95% CI SD 

                    

Physical Functioning (PF) 98.18 (97.42, 98.94) 3.44 95.40 (93.36, 97.43) 12.36 95.37 (94.04, 96.70) 10.78 

Physical Role Functioning (RP) 90.92 (87.35, 94.49) 15.24 89.71 (87.00, 92.41) 15.27 91.11 (89.14, 93.09) 15.10 

Bodily Pain (BP) 83.42 (78.99, 87.86) 19.55 81.42 (77.64, 85.20) 20.70 80.53 (77.54, 83.52) 22.82 

General Health Perceptions (GH) 79.83 (76.68, 82.98) 14.18 78.77 (75.93, 81.60) 15.69 77.68 (75.51, 79.85) 15.79 

Vitality (VT) 57.31 (53.71, 60.90) 15.39 61.64 (58.88, 64.40) 15.26 62.13 (59.98, 64.29) 15.95 

Social Role Functioning (SF) 81.90 (77.02, 86.78) 21.22 84.82 (81.83, 87.82) 16.73 85.76 (83.14, 88.39) 18.78 

Emotional Role Functioning (RE) 83.77 (79.24, 88.30) 19.12 86.23 (83.35, 89.10) 15.59 88.63 (86.27, 90.99) 17.14 

Mental Health (MH) 70.28 (66.78, 73.77) 14.77 73.66 (71.25, 76.08) 13.32 74.41 (72.32, 76.50) 15.16 

 

  46-55 years 56-65 years ≥66 years   

Scale 
Mean p 

score 
95% CI SD 

Mean p 

score 
95% CI SD 

Mean p 

score 
95% CI SD p value 

                      

Physical Functioning (PF) 91.16 (89.17, 93.15) 16.55 84.84 (81.73, 87.95) 23.32 83.81 (81.10, 86.52) 22.21 <0.001 

Physical Role Functioning (RP) 86.66 (84.12, 89.20) 21.50 82.25 (79.07, 85.42) 25.24 78.18 (74.91, 81.46) 25.79 <0.001 

Bodily Pain (BP) 69.86 (66.51, 73.22) 27.82 68.50 (64.78, 72.22) 29.05 67.59 (64.07, 71.11) 28.47 <0.001 

General Health Perceptions (GH) 73.91 (71.80, 76.03) 18.03 73.71 (71.32, 76.11) 18.92 71.56 (69.26, 73.85) 18.44 <0.001 

Vitality (VT) 63.32 (61.24, 65.41) 17.58 65.63 (63.28, 67.98) 18.14 67.30 (64.93, 69.66) 18.90 <0.001 

Social Role Functioning (SF) 85.87 (83.39, 88.35) 20.95 86.91 (84.16, 89.65) 21.96 88.30 (85.69, 90.91) 19.72 0.245 

Emotional Role Functioning (RE) 88.48 (86.14, 90.83) 19.85 86.86 (83.88, 89.84) 23.81 90.06 (87.68, 92.45) 18.29 0.124 

Mental Health (MH) 74.55 (72.50, 76.59) 17.24 75.81 (73.43, 78.19) 18.72 80.19 (78.26, 82.12) 15.24 <0.001 

Abbreviations: CI: confidence interval; SD: standard deviation 

a P values are obtained from Wald test without (crude) and with adjustment for age (adjusted for age). 

P values <0.05 are indicated in bold. 
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Table S3: SF-36v2 health domain subscales: mean (p scores) with 95% CI, SD, p values from Wald test (global test) without and with adjustment for age 

according to migration background (no, yes). 

  No migration background Migration background     

Scale 
Mean p 

score 
95% CI SD 

Mean p 

score 
95% CI SD p value 

              crude 
adjusted 

for age 

Physical Functioning (PF) 90.69 (89.57, 91.82) 18.62 92.26 (90.38, 94.14) 13.11 0.161 0.706 

Physical Role Functioning (RP) 86.20 (84.86, 87.55) 22.19 86.90 (84.49, 89.32) 16.71 0.618 0.810 

Bodily Pain (BP) 74.29 (72.63, 75.95) 27.41 75.25 (71.96, 78.54) 22.35 0.609 0.808 

General Health Perceptions (GH) 76.05 (74.92, 77.18) 18.49 74.66 (72.51, 76.80) 14.42 0.261 0.089 

Vitality (VT) 63.94 (62.83, 65.04) 18.15 61.59 (59.39, 63.78) 14.66 0.061 0.152 

Social Role Functioning (SF) 86.64 (85.36, 87.92) 20.99 83.94 (81.35, 86.53) 17.25 0.067 0.110 

Emotional Role Functioning (RE) 88.54 (87.30, 89.78) 20.29 85.49 (83.03, 87.94) 16.25 0.030 0.045 

Mental Health (MH) 75.93 (74.91, 76.95) 16.78 72.88 (70.76, 75.01) 14.20 0.011 0.034 

Abbreviations: CI: confidence interval; SD: standard deviation 

a P values are obtained from Wald test without (crude) and with adjustment for age (adjusted for age). 

P values <0.05 are indicated in bold. 
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Table S4: SF-36 v2 health domain subscales: mean (p scores) with 95% CI, SD, p values from Wald test (global test) without and with adjustment for age 

according to educational achievement (compulsory schooling (ISCED 1-2), vocational training (ISCED 3-4), upper secondary education (ISCED 5), university 

education (ISCED 6-8)). 

  Compulsory schooling Vocational training 

Scale 
Mean p 

score 
95% CI SD 

Mean p 

score 
95% CI SD 

              

Physical Functioning (PF) 85.00 (80.19, 89.81) 23.84 90.81 (89.38, 92.24) 17.08 

Physical Role Functioning (RP) 81.01 (76.10, 85.92) 23.50 85.88 (84.09, 87.67) 20.80 

Bodily Pain (BP) 69.04 (62.30, 75.79) 31.68 74.20 (71.92, 76.48) 26.50 

General Health Perceptions (GH) 71.89 (68.07, 75.71) 18.12 74.72 (73.20, 76.23) 17.72 

Vitality (VT) 58.03 (53.69, 62.38) 20.83 63.53 (62.04, 65.02) 17.17 

Social Role Functioning (SF) 79.64 (74.77, 84.51) 23.12 86.35 (84.56, 88.15) 20.70 

Emotional Role Functioning (RE) 80.60 (75.43, 85.77) 24.23 87.70 (86.01, 89.40) 19.46 

Mental Health (MH) 69.60 (65.52, 73.68) 19.50 75.08 (73.62, 76.53) 16.85 

 

  Upper secondary education University education     

Scale 
Mean p 

score 
95% CI SD 

Mean p 

score 
95% CI SD p value 

              crude 
adjusted for 

age 

Physical Functioning (PF) 91.38 (89.00, 93.76) 17.78 94.71 (93.24, 96.19) 11.37 <0.001 <0.001 

Physical Role Functioning (RP) 86.41 (83.45, 89.36) 22.21 90.27 (88.26, 92.27) 16.71 <0.001 0.001 

Bodily Pain (BP) 73.68 (70.25, 77.12) 25.33 77.60 (74.77, 80.44) 23.03 0.066 0.086 

General Health Perceptions (GH) 75.73 (73.35, 78.11) 17.54 78.42 (76.48, 80.36) 15.35 0.005 0.007 

Vitality (VT) 64.25 (61.93, 66.57) 16.97 63.36 (61.34, 65.37) 15.79 0.095 0.181 

Social Role Functioning (SF) 86.12 (83.38, 88.87) 20.07 86.80 (84.55, 89.06) 17.60 0.067 0.081 

Emotional Role Functioning (RE) 88.89 (86.18, 91.60) 19.51 89.96 (88.00, 91.92) 15.13 0.008 0.007 

Mental Health (MH) 77.23 (75.17, 79.30) 15.17 75.46 (73.63, 77.29) 14.14 0.012 0.031 

Abbreviations: CI: confidence interval; SD: standard deviation 

a P values are obtained from Wald test without (crude) and with adjustment for age (adjusted for age). P values <0.05 are indicated in bold.  
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Table S5: SF-36 v2 health domain subscales: mean (p scores) with 95% CI, SD, p values from Wald test (global test) without and with adjustment for age 

according to employment status (employed, unemployed, retired). 

  Employed Unemployed Retired     

Scale 
Mean 

p score 
95% CI SD 

Mean p 

score 
95% CI SD 

Mean p 

score 
95% CI SD p value 

                    crude 
adjusted 

for age 

Physical Functioning (PF) 93.42 (92.39, 94.46) 14.07 88.77 (85.45, 92.10) 20.48 82.83 (79.97, 85.70) 23.58 <0.001 <0.001 

Physical Role Functioning (RP) 89.57 (88.36, 90.77) 16.74 80.08 (75.46, 84.69) 27.17 77.96 (74.62, 81.31) 26.47 <0.001 <0.001 

Bodily Pain (BP) 76.46 (74.68, 78.24) 24.65 71.99 (66.92, 77.07) 28.79 67.46 (63.96, 70.96) 28.34 <0.001 0.009 

General Health Perceptions (GH) 77.23 (76.08, 78.37) 15.75 72.02 (68.33, 75.72) 21.09 71.58 (69.18, 73.99) 19.10 <0.001 0.004 

Vitality (VT) 63.37 (62.20, 64.54) 16.07 58.13 (54.51, 61.74) 20.47 66.94 (64.58, 69.30) 18.65 <0.001 0.095 

Social Role Functioning (SF) 86.73 (85.40, 88.06) 18.18 79.12 (74.57, 83.68) 26.35 88.09 (85.40, 90.78) 20.52 0.003 0.014 

Emotional Role Functioning (RE) 89.09 (87.86, 90.32) 16.62 78.06 (73.45, 82.67) 26.82 90.01 (87.62, 92.40) 18.98 <0.001 <0.001 

Mental Health (MH) 75.31 (74.22, 76.39) 14.96 67.92 (64.32, 71.52) 20.43 80.31 (78.34, 82.28) 15.46 <0.001 <0.001 

Abbreviations: CI: confidence interval; SD: standard deviation 

a P values are obtained from Wald test without (crude) and with adjustment for age (adjusted for age). 

P values <0.05 are indicated in bold. 
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Table S6: SF-36 v2 health domain subscales: mean (p scores) with 95% CI, SD, p values from Wald test (global test) without and with adjustment for age 

according to partnership (yes, no). 

  Living in a partnership Not living in a partnership     

Scale 

Mean 

p 

score 

95% CI SD 
Mean p 

score 
95% CI SD p value 

              crude 
adjusted for 

age 

Physical Functioning (PF) 91.73 (90.65, 92.80) 16.23 89.93 (87.65, 92.22) 18.81 0.164 0.006 

Physical Role Functioning (RP) 87.45 (86.17, 88.73) 19.34 84.11 (81.18, 87.04) 23.15 0.041 0.003 

Bodily Pain (BP) 75.17 (73.43, 76.91) 25.74 73.01 (69.67, 76.36) 26.41 0.262 0.032 

General Health Perceptions (GH) 76.21 (75.07, 77.35) 16.79 74.10 (71.77, 76.43) 18.44 0.111 0.022 

Vitality (VT) 64.26 (63.12, 65.40) 16.87 59.90 (57.53, 62.27) 18.11 0.001 0.008 

Social Role Functioning (SF) 86.71 (85.40, 88.01) 19.34 83.58 (80.70, 86.46) 21.71 0.053 0.101 

Emotional Role Functioning (RE) 88.68 (87.42, 89.93) 18.46 85.07 (82.39, 87.75) 20.55 0.017 0.036 

Mental Health (MH) 75.99 (74.92, 77.06) 15.74 72.33 (70.13, 74.54) 17.24 0.004 0.019 

Abbreviations: CI: confidence interval; SD: standard deviation 

a P values are obtained from Wald test without (crude) and with adjustment for age (adjusted for age). 

P values <0.05 are indicated in bold. 
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Table S7: SF-36 v2 health domain subscales: mean (p scores) with 95% CI, SD, p values from Wald test (global test) without and with adjustment for age 

according to civil status (single, married, divorced/widowed). 

  Single Married Divorced or widowed     

Scale 
Mean 

p score 
95% CI SD 

Mean p 

score 
95% CI SD 

Mean p 

score 
95% CI SD p value 

                    crude 
adjusted 

for age 

Physical Functioning (PF) 94.83 (93.45, 96.22) 12.59 90.29 (88.92, 91.66) 17.11 86.45 (83.13, 89.76) 23.29 <0.001 0.207 

Physical Role Functioning (RP) 89.96 (88.05, 91.87) 16.96 86.50 (84.91, 88.10) 20.17 79.14 (75.28, 82.99) 26.62 <0.001 0.009 

Bodily Pain (BP) 79.76 (77.16, 82.36) 23.21 72.11 (69.94, 74.28) 26.66 70.52 (66.45, 74.58) 28.52 <0.001 0.906 

General Health Perceptions (GH) 78.40 (76.58, 80.22) 16.09 74.62 (73.26, 75.98) 16.81 72.40 (69.59, 75.21) 19.86 <0.001 0.363 

Vitality (VT) 61.25 (59.32, 63.17) 16.39 64.72 (63.37, 66.06) 16.88 62.21 (59.34, 65.09) 19.64 0.010 0.141 

Social Role Functioning (SF) 84.45 (82.18, 86.72) 19.38 87.23 (85.66, 88.81) 19.59 84.51 (81.28, 87.73) 22.49 0.085 0.227 

Emotional Role Functioning (RE) 86.83 (84.76, 88.91) 17.75 89.49 (87.99, 90.99) 18.62 83.90 (80.54, 87.25) 22.88 0.005 0.006 

Mental Health (MH) 73.65 (71.91, 75.39) 14.90 76.53 (75.27, 77.79) 15.63 72.95 (69.94, 75.96) 20.52 0.009 0.021 

Abbreviations: CI: confidence interval; SD: standard deviation 

a P values are obtained from Wald test without (crude) and with adjustment for age (adjusted for age). 

P values <0.05 are indicated in bold. 
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Table S8: SF-36 v2 health domain subscales: mean (p scores) with 95% CI, SD, p values from Wald test (global test) without and with adjustment for age 

according to children in the household (no, yes). 

  No children in household Children in household     

Scale 

Mean 

p 

score 

95% CI SD 
Mean p 

score 
95% CI SD p value 

              crude 
adjusted for 

age 

Physical Functioning (PF) 90.41 (89.21, 91.61) 17.93 94.56 (93.11, 96.01) 11.38 <0.001 0.046 

Physical Role Functioning (RP) 86.03 (84.60, 87.46) 21.27 88.51 (86.32, 90.71) 16.93 0.063 0.803 

Bodily Pain (BP) 74.06 (72.25, 75.87) 26.57 76.02 (72.86, 79.18) 24.18 0.291 0.507 

General Health Perceptions (GH) 75.85 (74.67, 77.03) 17.41 75.00 (72.88, 77.13) 16.07 0.498 0.068 

Vitality (VT) 63.43 (62.21, 64.64) 17.52 61.89 (59.93, 63.85) 15.48 0.190 0.829 

Social Role Functioning (SF) 86.21 (84.83, 87.59) 20.04 84.82 (82.22, 87.42) 19.71 0.356 0.705 

Emotional Role Functioning (RE) 87.84 (86.51, 89.16) 19.22 87.73 (85.30, 90.15) 18.31 0.937 0.641 

Mental Health (MH) 75.48 (74.35, 76.61) 16.41 73.53 (71.58, 75.47) 14.86 0.089 0.523 

Abbreviations: CI: confidence interval; SD: standard deviation 

a P values are obtained from Wald test without (crude) and with adjustment for age (adjusted for age). 

P values <0.05 are indicated in bold. 

  



Online Resource 

 

 

10/18 

 

Table S9: SF-36 v2 health domain subscales: mean (p scores) with 95% CI, SD, p values from Wald test (global test) without and with adjustment for age 

according to the presence of a chronic condition or a health problem (no, yes). 

  No chronic condition or health problem Chronic condition or health problem     

Scale 
Mean p 

score 
95% CI SD 

Mean p 

score 
95% CI SD p value 

              crude 
adjusted 

for age 

Physical Functioning (PF) 94.72 (93.67, 95.76) 13.21 85.69 (83.87, 87.52) 20.75 <0.001 <0.001 

Physical Role Functioning (RP) 91.34 (90.15, 92.53) 14.83 78.98 (76.69, 81.26) 25.74 <0.001 <0.001 

Bodily Pain (BP) 83.43 (81.84, 85.02) 20.54 61.29 (58.68, 63.90) 27.91 <0.001 <0.001 

General Health Perceptions (GH) 81.56 (80.52, 82.60) 12.99 66.67 (64.92, 68.42) 19.29 <0.001 <0.001 

Vitality (VT) 65.85 (64.56, 67.14) 16.18 59.33 (57.71, 60.94) 17.98 <0.001 <0.001 

Social Role Functioning (SF) 88.62 (87.25, 89.98) 16.92 81.72 (79.60, 83.85) 23.62 <0.001 <0.001 

Emotional Role Functioning (RE) 89.39 (88.04, 90.74) 16.82 85.03 (83.02, 87.05) 22.34 <0.001 <0.001 

Mental Health (MH) 76.51 (75.35, 77.67) 14.59 72.85 (71.20, 74.50) 18.17 <0.001 <0.001 

Abbreviations: CI: confidence interval; SD: standard deviation 

a P values are obtained from Wald test without (crude) and with adjustment for age (adjusted for age). 

P values <0.05 are indicated in bold. 
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Table S10: PCS, MCS: mean (T scores) with 95% CI, SD and p values obtained from Wald test (global test) without and with adjustment for age for the whole 

study sample and subsamples according to sex, age, migration background, educational achievement, employment status, partnership, civil status, children in 

the household, presence of chronic condition or health problem, and questionnaire language. 

  PCS p value   MCS p value a 

Characteristics 
Mean T 

score 
95% CI SD crude 

adjusted for 

age 
  

Mean T 

score 
95% CI SD crude 

adjusted for 

age 

Whole sample     
 

    
 

 

 
50.00 (49.42, 50.58) 10.00    50.00 (49.41, 50.59) 10.00  

 

Sex    0.012 <0.001     <0.001 <0.001 

Men 50.76 (49.93, 51.59) 8.83    51.40 (50.62, 52.18) 8.26  
 

Women 49.29 (48.49, 50.08) 11.03    48.69 (47.82, 49.57) 11.44  
 

Age    <0.001 -     <0.001 - 

18-25 years 55.36 (54.11, 56.61) 5.67    45.11 (42.63, 47.59) 10.37  
 

26-35 years 53.41 (52.08, 54.73) 7.56    47.93 (46.47, 49.39) 8.07  
 

36-45 years 53.05 (52.14, 53.97) 7.08    48.81 (47.53, 50.10) 9.34  
 

46-55 years 48.89 (47.69, 50.10) 10.00    50.48 (49.29, 51.66) 10.16  
 

56-65 years 46.49 (45.01, 47.97) 11.52    51.84 (50.47, 53.21) 10.82  
 

≥66 years 44.51 (43.01, 46.01) 12.19    54.13 (52.96, 55.30) 8.97  
 

Migration background    0.123 0.746     0.002 0.016 

No 49.69 (49.04, 50.34) 10.72    50.68 (50.04, 51.32) 10.41  
 

Yes 50.74 (49.57, 51.92) 8.18    48.39 (47.10, 49.69) 8.65  
 

Education    <0.001 <0.001     0.047 0.156 

Compulsory schooling 47.57 (44.93, 50.22) 12.51    46.95 (44.47, 49.43) 11.88  
 

Vocational training 49.62 (48.75, 50.49) 10.24    50.23 (49.32, 51.14) 10.45  
 

Upper secondary 

education 
49.57 (48.24, 50.90) 9.89    50.97 (49.64, 52.29) 9.64  

 

University education 52.07 (51.08, 53.05) 8.20    49.99 (48.86, 51.11) 8.66  
 

Employment    <0.001 <0.001     <0.001 0.010 

Employed 51.39 (50.77, 52.00) 8.54    50.03 (49.37, 50.69) 9.06  
 

Unemployed 49.13 (47.04, 51.23) 12.13    45.42 (43.08, 47.76) 13.14  
 

Retired 44.26 (42.72, 45.79) 12.43       54.17 (53.00, 55.34) 9.05     
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Table S10 continued 

  PCS p value   MCS p value a 

Characteristics 
Mean T 

score 
95% CI SD crude 

adjusted for 

age 
  

Mean T 

score 
95% CI SD crude 

adjusted for 

age 

Partnership    0.285 0.005     0.006 0.071 

Yes 50.26 (49.62, 50.90) 9.64    50.57 (49.91, 51.22) 9.71  
 

No 49.44 (48.08, 50.81) 10.86    48.37 (46.95, 49.80) 10.73  
 

Civil status    <0.001 0.467     <0.001 0.013 

Single 52.95 (52.03, 53.86) 8.37    48.12 (46.98, 49.25) 9.65  
 

Married 48.89 (48.08, 49.70) 10.00    51.43 (50.65, 52.20) 9.62  
 

Divorced or widowed 47.17 (45.49, 48.85) 11.83    49.48 (47.85, 51.11) 11.26  
 

Children in household    0.005 0.941     0.030 0.719 

No 49.64 (48.94, 50.34) 10.47    50.36 (49.65, 51.06) 10.11  
 

Yes 51.44 (50.39, 52.48) 7.90    48.79 (47.57, 50.02) 9.39  
 

Chronic condition or health problem   
<0.001 <0.001     

0.341 0.002 

No 53.59 (53.04, 54.13) 6.95  
 

 
50.26 (49.53, 50.99) 9.11  

 

Yes 44.56 (43.51, 45.62) 11.53  
 

 
49.65 (48.63, 50.67) 11.29  

 

Questionnaire language    
0.002 <0.001     

<0.001 <0.001 

German 50.67 (50.02, 51.32) 9.83    51.14 (50.51, 51.77) 9.42  
 

French 48.08 (46.74, 49.41) 10.34    46.48 (44.97, 47.99) 11.17  
 

Italian 49.07 (46.40, 51.75) 9.50       49.56 (47.42, 51.70) 8.28     

Abbreviations: PCS: Physical Component Summary; MCS: Mental Component Summary; CI: confidence interval; SD: standard deviation 

a P values are obtained from Wald test (global test) without (crude) and with adjustment for age (adjusted for age). 

P values <0.05 are indicated in bold. 
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Table S11: Multivariable regression analyses for Physical Component Summary (PCS) and Mental Component Summary (MCS) for the weighted sample 

including characteristics being significantly (p<0.05) associated with PCS and MCS, respectively when adjusting for age (see Table S10). 

    PCS (n=1113, weighted sample)   MCS (n=1136, weighted sample) 

Characteristics Coef 95% CI p value   Coef 95% CI p value 

Sex: women -1.02 (-2.06, 0.02) 0.055  -1.75 (-2.90, -0.59) 0.003 

Age [years] -0.18 (-0.23, -0.14) <0.001  0.16 (0.10,0.22) <0.001 

Migration background: Yes - - -  -0.80 (-2.19, 0.58) 0.255 

Education   0.036*     

 Compulsory schooling Reference - -  - - - 

 Vocational training 1.88 (-0.33, 4.10) 0.096  - - - 

 Upper secondary education 1.86 (-0.59, 4.32) 0.137  - - - 

 University education 3.09 (0.77, 5.41) 0.009  - - - 

Employment   0.173*    0.035* 

 Unemployed Reference - -  Reference - - 

 Employed 1.77 (-0.09, 3.62) 0.062  2.99 (0.65, 5.34) 0.012 

 Retired 1.92 (-0.77, 4.63) 0.161  3.64 (0.65, 6.63) 0.017 

Partnership: Yes 0.99 (-0.30, 2.28) 0.132  -   

Civil status       0.054* 

 Single - - -  Reference - - 

 Married - - -  -0.01 (-1.54, 1.52) 0.988 

 Divorced or widowed - - -  -2.08 (-4.20, 0.04) 0.054 

Chronic condition: Yes -7.39 (-8.53, -6.25) <0.001  -1.49 (-2.73, -0.26) 0.018 

Questionnaire language   0.003*    <0.001* 

 German Reference - -  Reference - - 

 French -2.38 (-3.73, -1.02) 0.001  -4.20 (-5.74, -2.66) <0.001 

  Italian -0.82 (-3.21, 1.57) 0.502   -0.75 (-3.22, 1.72) 0.550 

Abbreviations: PCS: Physical Component Summary; MCS: Mental Component Summary; Coef, coefficient; CI: confidence interval 

* Global p values for categorical variables are obtained from Wald test. 

P values <0.05 are indicated in bold. 
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Table S12: Characteristics of study samples weighting coefficients and p scores were based on for Switzerland, USA, Germany, UK, New Zealand, and Australia. 

Contribution Country 
SF-36 

version 

Time of 

data 

collection 

Sample 

size 

Response 

rate [%] 
Age distribution 

Sex 

distribution 
Health status 

Mode of data 

collection 

Coefficients and p 

scores Switzerland 
Switzerland 

SF-36 

version 2 
2015-2016 1209 22.7 

18-75 years; 

7.6% 18-25 years 

13.6% 26-35 years 

19.1% 36-45 years 

23.0% 46-55 years 

19.2% 56-65 years 

17.5% ≥66 years 

41.9% men 
40.5% with chronic 

condition or health problem 
mail survey 

Coefficients USA 

[1] 
USA 

SF-36 

version 1 
1990 2474 77.1 

≥18 years 

7.0% 18-24 years 

19.2% 25-34 years 

20.3% 35-44 years 

13.7% 45-54 years 

10.9% 55-64 years 

17.9% 65-74 years 

10.6% ≥75 years 

0.4% missing 

42.6% men 

84.4% with hypertension 

8.7% with congestive heart 

failure 

21.9% with diabetes type 2 

4.3% with recent acute 

myocardial infarction 

20.3% with clinical 

depression 

80% mail survey 

and 20% 

telephone survey 

P scores USA [2] USA 
SF-36 

version 2 
2009 4040 66* 

≥18 years; 
8.0% 18-24 years 

13.1% 25-34 years 

16.2% 35-44 years 

17.2% 45-54 years 

19.1% 55-64 years 

18.5% 65-74 years 

7.9% ≥75 years 

49.4% men 

37.6% with hypertension 

3.4% with congestive heart 

failure 

14.3% with diabetes type 2 

1.2% with recent acute 

myocardial infarction 

12.5% with clinical 

depression 

online survey 
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Table S12 continued 

Contribution Country 
SF-36 

version 

Time of 

data 

collection 

Sample 

size 

Response 

rate [%] 
Age distribution 

Sex 

distribution 
Health status 

Mode of data 

collection 

Coefficients 

Germany [3-9] 
Germany 

SF-36 

version 

1 

1997-1999 7124 61.4 

18-79 years; 

mean 46.1 years; 

3.8% 18-19 years 

14.3% 20-29 years 

21.8% 30-39 years 

18.4% 40-49 years 

19.1% 50-59 years 

14.5% 60-69 years 

8.1% 70-79 years 

51.3% men 

2.5% with myocardial 

infarction (lifetime 

prevalence) 

1.6% with stroke (lifetime 

prevalence) 

4.7% men and 5.6% 

women with diabetes 

(prevalence) 

30.0% men and 26.9% 

women with hypertension 

6.3% with affective 

disorders (12-months 

prevalence) 

written 

questionnaire in 

study centers 

P scores Germany 

[10, 11] 
Germany 

SF-36 

version 

2 

2008-2011 7988 64 

18-79 years; 

13.4% 18-29 years 

12.7% 30-39 years 

19.3% 40-49 years 

19.9% 50-59 years 

19.3% 60-69 years 

15.4% 70-79 years 

47.4% men not reported 

written 

questionnaire in 

study centers 

Coefficients and p 

scores UK [12] 
UK 

SF-36 

version 

2 

1997 8889 64.4 18-64 years 43.4% men 
36.6% with longstanding 

illness 
mail survey 
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Table S12 continued 

Contribution Country 
SF-36 

version 

Time of 

data 

collection 

Sample 

size 

Response 

rate [%] 
Age distribution 

Sex 

distribution 
Health status 

Mode of data 

collection 

Coefficients and p 

scores New 

Zealand [13-15] 

New 

Zealand 

SF-36 

version 2 
2006-2007 12488 68 

≥15 years; 
4.5% 15-17 years 

8.8% 18-24 years 

16.7% 25-34 years 

20.6% 35-44 years 

16.7% 45-54 years 

13.8% 55-64 years 

10.4% 65-74 years 

8.5% ≥75 years 

42.2% men 
65.7% with health 

condition 

face-to-face 

interviews 

Coefficients and p 

scores Australia 

[16] 

Australia 
SF-36 

version 2 
2004 3015 72 

≥15 years; 

mean 45.3 years; 

SD=18.7 years 

49.1% men not reported 
face-to-face 

interviews 

* Combined response rate for the standard and the acute form of the SF-36 version 2; separate response rates not reported. 

  



Online Resource 

 

 

17/18 

 

Figure S1: Rotated factor loadings of the SF-36v2 health domain subscales on the two summary measures Physical Component Summary (PCS) and Mental 

Component Summary (MCS). 

 

Abbreviations: PCS: Physical Component Summary; MCS: Mental Component Summary; PF: Physical functioning; RP Physical role functioning; BP: Bodily pain; GH: General 

health perceptions; VT: Vitality; SF: Social role functioning; RE: Emotional role functioning; MH: Mental health  



Online Resource 

 

 

18/18 

 

References 

1. Ware, J.E., Jr., SF-36 Health Survey Manual & Interpretation Guide. 1993, The Health Institute, New England Medical Center: Boston, Massachusetts. 

2. Maruish, M.E., User’s Manual for the SF-36v2 Health Survey (3rd ed.). 2011, Lincoln, RI: QualityMetric Incorporated. 

3. Ellert, U. and B.M. Kurth, [Methodological views on the SF-36 summary scores based on the adult German population]. Bundesgesundheitsblatt 

Gesundheitsforschung Gesundheitsschutz, 2004. 47(11): p. 1027-32. 

4. Thamm, M., [Blood pressure in Germany--current status and trends]. Gesundheitswesen, 1999. 61: p. S90-3. 

5. Thefeld, W., [Prevalence of diabetes mellitus in the adult German population]. Gesundheitswesen, 1999. 61: p. S85-9. 

6. Thefeld, W., H. Stolzenberg, and B.M. Bellach, [The Federal Health Survey: response, composition of participants and non-responder analysis]. 

Gesundheitswesen, 1999. 61: p. S57-61. 

7. Wiesner, G., J. Grimm, and E. Bittner, [Stroke: prevalence, incidence, trends, East-West comparison. Initial results of the 1998 Federal Health Survey]. 

Gesundheitswesen, 1999. 61: p. S79-84. 

8. Wiesner, G., J. Grimm, and E. Bittner, [Incidence of myocardial infarct in Germany: prevalence, incidence trends, East-West comparison]. 

Gesundheitswesen, 1999. 61: p. S72-8. 

9. Wittchen, H.U., et al., [Affective, somatoform and anxiety disorders in Germany--initial results of an additional federal survey of "psychiatric disorders"]. 

Gesundheitswesen, 1999. 61: p. S216-22. 

10. Ellert, U. and B.M. Kurth, [Health related quality of life in adults in Germany: results of the German Health Interview and Examination Survey for Adults 

(DEGS1)]. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz, 2013. 56(5-6): p. 643-9. 

11. Kamtsiuris, P., et al., [The first wave of the German Health Interview and Examination Survey for Adults (DEGS1): sample design, response, weighting 

and representativeness]. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz, 2013. 56(5-6): p. 620-30. 

12. Jenkinson, C., et al., Assessment of the SF-36 version 2 in the United Kingdom. J Epidemiol Community Health, 1999. 53(1): p. 46-50. 

13. Frieling, M.A., W.R. Davis, and G. Chiang, The SF-36v2 and SF-12v2 health surveys in New Zealand: norms, scoring coefficients and cross-country 

comparisons. Aust N Z J Public Health, 2013. 37(1): p. 24-31. 

14. Ministry of Health, Methodology Report for the 2006/07 New Zealand Health Survey. 2008, Ministry of Health: Wellington. 

15. Ministry of Health, A Portrait of Health. Key Results of the 2006/07 New Zealand Health Survey. 2008, Ministry of Health: Wellington. 

16. Hawthorne, G., et al., The SF36 Version 2: critical analyses of population weights, scoring algorithms and population norms. Qual Life Res, 2007. 16(4): 

p. 661-73. 

 



1/1 

 

Request Data: data that can be requested from the authors 

Weighted data 

Table A1: Item description: mean, standard deviation, number of levels, and imputed values 

of the items of the SF-36v2 questionnaire based on weighted data. 

Table A2: Item-subscale correlations (item-rest correlations for the subscales and their 

respective items; indicated with an asterisk) between the items and the health domain 

subscales of the SF-36v2 questionnaire based on weighted data. 

Table A3: Differences between item-subscale correlations and item-rest correlations for the 

items of the SF-36v2 questionnaire based on weighted data. 

Table A4: Pearson correlations between the health domain subscales and the summary 

measures of the SF-36v2 questionnaire; Cronbach’s alpha of the subscales in brackets 

based on weighted data. 

Non-weighted data 

Table A5: Item description: mean, standard deviation, number of levels, and imputed values 

of the items of the SF-36v2 questionnaire based on non-weighted data. 

Table A6: Item-subscale correlations (item-rest correlations for the subscales and their 

respective items; indicated with an asterisk) between the items and the health domain 

subscales of the SF-36v2 questionnaire based on non-weighted data. 

Table A7: Differences between item-subscale correlations and item-rest correlations for the 

items of the SF-36v2 questionnaire based on non-weighted data. 

Table A8: Pearson correlations between the health domain subscales and the summary 

measures of the SF-36v2 questionnaire; Cronbach’s alpha of the subscales in brackets 

based on non-weighted data. 

Table A9: Spearman correlations between the health domain subscales and the summary 

measures of the SF-36v2 questionnaire; Cronbach’s alpha of the subscales in brackets 

based on non-weighted data. 
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