
 

 
 

BMJ Open is committed to open peer review. As part of this commitment we make the peer review 
history of every article we publish publicly available.  
 
When an article is published we post the peer reviewers’ comments and the authors’ responses online. 
We also post the versions of the paper that were used during peer review. These are the versions that 
the peer review comments apply to.  
 
The versions of the paper that follow are the versions that were submitted during the peer review 
process. They are not the versions of record or the final published versions. They should not be cited or 
distributed as the published version of this manuscript.  
 
BMJ Open is an open access journal and the full, final, typeset and author-corrected version of record of 
the manuscript is available on our site with no access controls, subscription charges or pay-per-view fees 
(http://bmjopen.bmj.com).  
 
If you have any questions on BMJ Open’s open peer review process please email 

info.bmjopen@bmj.com 

http://bmjopen.bmj.com/
info.bmjopen@bmj.com


For peer review only
Comparison Between Different Scales for Measuring Health-
Related Quality of life in a Population Sample of Women and 

Men, the WHO MONICA Project, Gothenburg, Sweden 

Journal: BMJ Open

Manuscript ID bmjopen-2018-024454

Article Type: Research

Date Submitted by the 
Author: 26-May-2018

Complete List of Authors: Krantz, Emily; Institute of Medicine, Sahlgrenska University Hospital at 
Sahlgrenska Academy
Wide, Ulla; Institute of Medicine, Department of Behavioural and 
Community Dentistry, Institute for Odontology, The Sahlgrenska 
Academy, University of Gothenburg
Trimpou, Penelope; Institute of Medicine, Sahlgrenska University 
Hospital at Sahlgrenska Academy
Bryman, Inger; Institute for Clinical Sciences, Obstetrics and 
Gynaecology at The Sahlgrenska Academy, University of Gothenburg, 
Gothenburg, Sweden
Landin-Wilhelmsen, Kerstin; Institute of Medicine, Sahlgrenska 
University Hospital at Sahlgrenska Academy

Keywords: Health Related Quality of Life, Methodology, Population study, Empirical 
comparison, Questionnaires

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open



For peer review only

 1

 

Comparison Between Different Scales for Measuring Health-Related 

Quality of life in a Population Sample of Women and Men, the WHO 

MONICA Project, Gothenburg, Sweden  

 

Emily Krantz M.D1, Ulla Wide Reg. Psychologist, Ph.D 2, Penelope Trimpou M.D, Ph.D 3, 

Inger Bryman M.D, Ph.D 4, Kerstin Landin-Wilhelmsen M.D, Ph.D, Prof 3 

 

1. Clinic of Internal Medicine, Södra Älvsborgs Hospital, Borås, Sweden and Institute of 

Medicine, The Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden. 

ORCID ID: 0000-0002-2639-8980 

2. Department of Behavioural and Community Dentistry, Institute of Odontology, The 

Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden. 

3. Section for Endocrinology, Sahlgrenska University Hospital, Gothenburg, Sweden and 

Institute of Medicine, The Sahlgrenska Academy, University of Gothenburg, Gothenburg, 

Sweden. 

4. Department of Reproductive Medicine, Sahlgrenska University Hospital, Gothenburg, 

Sweden and Institute for Clinical Sciences, Obstetrics and Gynaecology, The Sahlgrenska 

Academy, University of Gothenburg, Gothenburg, Sweden. 

 

 

Emily Krantz (née Amundson) (corresponding author) 

e-mail: emily.amundson@vgregion.se 

Address: Institute of Medicine, Sahlgrenska University Hospital at Sahlgrenska Academy, 

University of Gothenburg, P.O. Box 428, SE-405 30 Gothenburg, Sweden 

 

 

Word count: 3918 
 

  

Page 1 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 2

ABSTRACT  

Objective There is a need for empirical comparative studies of Health-related Quality of Life 

assessment instruments in clinical and population samples. We aim to describe the 

psychometric properties and compare the results of three generic HRQoL instruments and 

self-rated health in a population sample.  

Design An observational cross-sectional study. 

Setting A randomly selected population-based sample from Gothenburg, Sweden, was 

studied in 2007-2008 in the World Health Organization MONItoring of trends and 

determinants for CArdiovascular disease (WHO MONICA-GOT).  

Participants 414 subjects were included, 77% women, age range 39-77 years. 

Interventions HRQoL was measured using The Nottingham Health Profile (NHP), the Short-

Form 36 questionnaire (SF-36), the Psychological General Well-Being index (PGWB), and a 

Self-Rated Health scale.  

Outcome measures Scores were analysed for their psychometric properties, internal 

consistency (Cronbach's �), construct validity (Spearman’s rank correlations and R2 

coefficients), and discriminative ability for the presence of self-rated ill-health.  

Results PGWB and SF-36 had higher Cronbach's � scores than NHP. All correlations 

between the sub-scales that were qualitatively similar were significant (p < 0.01). All sub-

scales could differentiate the presence of self-rated ill-health according to Self-Rated Health 

scale (p < 0.001). Self-Rated Health scale correlated strongly with all of the three Health-

related Quality of Life scales used. 

Conclusions There was a high concordance between the instruments within each domain that 

was qualitatively similar. All three Health-related Quality of Life instruments (PGWB, SF-36 

and NHP) could discriminate the presence of self-rated ill-health. Self-Rated Health scale 

correlated strongly with PGWB, SF-36 and NHP. This supports the strong association 

between self-rated health and Health-related Quality of Life in the general population.  

 

ARTICLE SUMMARY 

Strengths and limitations of this study 

• This study reports the results from the general population of more than 400 Swedish 

subjects with a largely complete data set where very few comparative studies of 

Health-related Quality of Life measurements have been published on population 

samples. 

• All subjects completed the questionnaires in the same order minimizing the risk for 

systematic error. 

• The definition of ill-health was self-rated using a Self-Rated Health scale which may 

affect conclusions about the discriminant validity of the instruments. 

• The cross-sectional design makes it impossible to report on the responsiveness of the 

instruments, which is an important criterion when evaluating a Health-related Quality 

of Life instrument.  

• The study population is comprised of middle-aged and elderly subjects and is not 

evenly distributed between the sexes which affects the generalizability of the sample. 
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INTRODUCTION 

Health-Related Quality of life (HRQoL) is an important variable in clinical 

practice and in medical literature with significant consequences for patients and for society. 

As the general population ages and as treatments become more advanced, widespread, and 

expensive, interest has grown in evaluating medical treatments using Patient Reported 

Outcome Measures, such as self-assessed HRQoL, as key variables. There is a growing 

number of HRQoL measurement instruments available to researchers and their sophistication, 

variety and scope is increasing - making it difficult to know which one to choose when 

planning a study. The definition of HRQoL, and how it is best measured, is the subject of 

continuing debate and indeed, critique 1-3. Yet, few studies apply different instruments and 

compare the results, and even fewer do so in general population samples. 

Studies done in Dutch population samples in 1996 4 and 1997 5 and in a 

Brazilian population sample in 20116 are some examples. All three aimed to compare the 

reliability of scores, to assess the discriminative ability of potential outcome measures applied 

in a general population sample and to assess the extent of agreement between the different 

instruments. The authors conclude that it is important to define one’s research question and 

underline the need for careful consideration when choosing among HRQoL instruments. 

However, this is difficult when head to head analyses of different instruments with 

overlapping purposes are so rare.  

In this study, the aim is to meet the need for empirical comparative studies of 

HRQoL assessment instruments by describing the psychometric properties and comparing the 

results of three different, widely used, generic (not disease specific) HRQoL instruments in a 

population sample of men and women. A further aim was to evaluate the sub-scales of the 

different instruments that measure the same domain. Finally, the association between the 

HRQoL measures and a single-item measure of Self-Rated Health was assessed. 

 

METHODS 

Study setting 

This is an observational cross-sectional study of a randomly selected population-based 

sample, n=414, from Gothenburg, Sweden, the World Health Organization (WHO), 

MONItoring of trends and determinants for CArdiovascular disease (MONICA-GOT) study 

2007-2008. 

Sample selection process 
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In 1995, 2400 individuals (age 25-64, 50% women) were recruited from the Gothenburg city 

census, which is kept up to date within a maximum of 14 days. This was the third population 

screening by the WHO MONICA-GOT 7. In all, 1616 individuals were included. The non-

attenders in 1995 could not participate due to travel, living abroad, unwillingness to attend, or 

inability to attend due to illness of a relative. The participants were examined at a medical 

clinic. Hormone and bone measurements were taken at random on one in four of all of the 

male participants and all of the female participants in the age group 25–44, and on all females 

aged 45–64. In total, measurements were taken on 662 participants (70% women). This subset 

was invited for re-evaluation in 2007-08 8. Of these 662 subjects, 495 responded, 97 were 

deceased, 13 could not be traced and 57 did not reply. Sixty-four declined consent to 

participate and 17 did not come to clinic. In total, 414 subjects completed the HRQoL 

questionnaires, two subjects were excluded because of incomplete data, leaving 412 subjects 

who were included in the analysis (62% participation rate, 77% women, age range 39-77 

years). 

Procedure 

The participants completed the questionnaires while visiting the Center for Endocrinology 

and Metabolism at the Sahlgrenska University hospital, Gothenburg for medical examinations 

in the re-examination of the WHO MONICA study. After blood sampling in the fasting state 

between 8-9 am, all participants received breakfast with coffee or tea during which the 

questionnaires were administered to all subjects in the following order: Nottingham Health 

Profile (NHP), Psychological General Well-Being Index (PGWB), Medical Outcomes Study 

Short-Form 36 (SF-36), and a single item Self-Rated Health scale (SRH). A single operator 

performed the measurements and administrations on all subjects. No personal guidance was 

given except for the instructions. 

Measurements 

The Nottingham Health Profile (NHP) 

NHP measures aspects of subjective health using a two-part questionnaire 9. In this study the 

NHP part I was used. Part I is comprised of 38 statements covering six dimensions concerning 

distress or limitations of activity: Physical Mobility, Pain, Sleep, Energy, Social Isolation, and 

Emotional Reactions. The response format is yes or no, dimension scores range from 0 to 100 

and each statement is weighted according to the level of severity. The higher the score, the 

greater the limitations/distress, i.e. the lower HRQoL. The NHP was developed in the 1980s 

but is still widely used, especially in Europe. It is useful because of its breadth and simplicity 
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and is a suitable instrument for use in clinical practice and in populations where there are 

likely to be people with disabilities 10. 

The Psychological General Well-being Index (PGWB)  

The PGWB was designed to measure personal affective or emotional states reflecting a sense 

of well-being or distress intended for use in community surveys 11 12. The PGWB includes 22 

items, with a six-grade Likert style response format where a high score represents a better 

HRQoL. The scores are summarized into an overall well-being score (PGWB Total score, 

range 22-132), and also divided into six sub-scales: Anxiety (range 5-30), Depressed Mood 

(range 3-18), Positive Well-being (range 4-24), Self-control (range 3-18), General Health 

(range 3-18), and Vitality (range 4-24). PGWB is not as commonly used as the other scales 

but it has been used in clinical trials and has performed well in both population-based and 

mental health samples 13. 

The Medical Outcomes Study Short-Form 36 questionnaire (SF-36)  

The SF-36 is a multipurpose health survey comprised of 36 items where a high score 

represents a better HRQoL 14. It yields an eight-scale profile of functional health and well-

being scores: Physical Functioning, Role Physical, Bodily Pain, General Health, Vitality, 

Social Functioning, Role Emotional and Mental Health (range for all 0-100). It also generates 

psychometrically based physical and mental health summary measures: a Mental Component 

Summary and Physical Component Summary. The Mental Component Summary is 

comprised of the sub-scales for Vitality, Social Functioning, Role Emotional, and Mental 

Health, whereas the Physical Component Summary is comprised of the sub-scales for 

Physical Functioning, Role Physical, Bodily Pain, and General Health. The SF-36 has been 

proven useful in surveys of general and specific populations, comparing the relative burden of 

diseases, and in differentiating the health benefits produced by a wide range of different 

treatments 15.  

Self-rated Health (SRH)   

Self-rated health was measured with a single question: participants were asked to rate their 

current health status between 0 and 100 on a linear analogue self-assessment scale; 0 being 

the worst conceivable and level and 100 the best conceivable level. The item is identical to 

question number 6 published in the 1990 edition of EQ-5D 16. Single-item health indicators, 

such as the one used here, have consistently been shown to be strong correlates of objective 

health and even as predictors of mortality 17-19.  

Background variables 
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Age in whole years and gender were determined using the Swedish personal identity number 

on the day of the visit. Information about education level was recorded in whole years from 

the first grade, according to the subject. 

Statistical methods 

Descriptive statistics of each the instrument’s sub-scales including mean, median, standard 

deviation (SD), percentage of patients with lowest (floor effect) and highest (ceiling effect) 

possible scores were calculated. The non-parametric Mann-Whitney U test was used to 

compare bivariate variables, since the results were not normally distributed. Internal 

consistency was examined using Cronbach’s Alpha, �	> 0.70 was considered significant. 

Correlation analyses between the instruments were focused on comparing the dimensions that 

were qualitatively similar, see Table 1. Comparisons between similar sub-scales in the SF-36 

and the NHP are similar to ones made in early studies 6 20-23. Spearman’s rho correlations (rs) 

were used to analyse discriminant validity since the results were not normally distributed. 

Correlation coefficients were considered weak if rs < 0.30, moderate if rs = 0.30 - 0.49 and 

strong if rs > 0.50. Regression analysis using the R
2 coefficient of determination was also 

calculated for certain sub-scale comparisons. The presence of self-rated ill-health was defined 

using the SRH item split at the median and the discriminative ability of all the sub-scales was 

tested using Mann-Whitney U test.  

All statistical analyses were calculated using Statistical Package for the Social 

Sciences (SPSS v. 24) software. A p-value of <0.01 was chosen to reduce the risk for 

significance by chance due to multiple tests (type II error). SF-36 scores were calculated 

using scoring software obtained from Optum™ license number QM03712, Mental and 

Physical component scores were calculated using 1998 US norms. NHP scores were reversed 

for consistency with the other scales to facilitate comparisons.  

Missing values were imputed in NHP questionnaire if < 80% of the values in a 

given sub-scale were missing. If >80% of the questions were answered in a sub-scale the 

median value was calculated and imputed. Imputing was considered unnecessary when 

analysing PGWB and SRH considering the sample size and the relatively few missing 

answers. 

We used the STROBE cross sectional checklist when writing our report 24. 
 

Patient involvement 

No patients were involved in any stage of development, implementation or interpretation of 

this study. There are no plans to disseminate the results of this study to its participants. 
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Table 1. Qualitative comparison of Content of Nottingham Health Profile (NHP), Short-Form 36 (SF-36), Psychological General Well-being 
index (PGWB), and Self-Rated health. 
 

Domain name NHP SF-36 PGWB Self-Rated Health 

Social Functioning Social Isolation Social Functioning - - 

Pain Pain Bodily Pain - - 

Physical Functioning Physical Mobility Physical Functioning - - 

Mental Health Emotional Reactions Mental Health 
Anxiety  

&  
Depressed Mood 

- 

Vitality Energy Vitality Vitality 
 

General Health - General Health General Health Self-Rated Health 

Summary Scores - 
Physical Component Summary 

 &  
Mental Component Summary 

PGWB Total score Self-Rated Health 
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RESULTS 

Characteristics of the subjects 

The mean age of the subjects who completed the examination and questionnaires (n = 412) 

was 62.8 years, range 39-78. 77% were women with a mean age 63.7 years, the men had a 

mean age 59.6 years (p < 0.001). The average number of school years was 12, no statistically 

significant difference was found between men and women regarding education (data not 

shown). 3 (1%) of the participants had incomplete or largely incomplete NHP and PGWB 

questionnaires and 9 (2%) of the participants did not complete SRH. The SF-36 responses 

were also largely complete with no more than 2.4% missing values in any sub-scale. 

 

Questionnaire scores and distribution 

Descriptive statistics for each of the HRQoL instruments are presented for the whole group 

and for men and women separately in Table 2. Men and women scored similarly in all the 

NHP sub-scales and in SRH. There was a significant difference between the sexes in the 

PGWB sub-scales Depressed Mood, General Health and Total score and in the SF-36 sub-

scales Physical Functioning Bodily Pain, Mental Health and the Physical Component 

Summary. Men reported a better HRQoL than the women throughout these scales. No scale 

had more than 2% missing answers (data not shown).  

The distribution of the results was skewed for all of the instruments used, which 

is to be expected when measuring HRQoL in a general population sample (Figure 1). The 

ceiling effect was most prominent in the NHP, in which 43 - 84% of the respondents scored at 

the ceiling in the different sub-scales. The highest proportion of respondents scoring at the 

ceiling in the NHP sub-scales was in the sub-scales Social Isolation (84%), Energy (70%) and 

Physical Mobility (66%). The highest ceiling effects in the SF-36 were seen in the sub-scales 

Role Emotional (69%), Role Physical (60%), and Social Functioning (59%). The highest 

proportion of ceiling scores in PGWB was seen in the sub-scale Depressed Mood (42%). SRH 

was the least skewed of all the scales used and only 5.3% reported the highest possible score 

of 100 (Table 2). 

 

Reliability  

Internal consistency coefficients for all instruments are shown in Table 2. The 

NHP yielded lower internal consistency estimates than the other two instruments (NHP mean 

⍺ = 0.766, range 0.656-0.870; PGWB mean ⍺ = 0.854, range 0.762-0.956; SF-36 mean ⍺ = 

Page 9 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 10

0.857, range 0.831-0.914). Two of the sub-scales in the NHP fell below the standard 

recommended ⍺ > 0.70 for group comparisons (Social isolation and Sleep). All of the eight 

SF-36 sub-scales and four of six sub-scales in the PGWB had ⍺-coefficients >0.80. 
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Table 2. Descriptive statistics and features of the measures, Psychological Well-being Index (PGWB), Nottingham Health Profile (NHP), Short-Form 36 (SF-
36), and Self-Rated Health.  

All n=412 Men n = 95 Women n = 317 

 Mean (SD) Median Floor (%) Ceiling (%) Cronbach's ⍺ Mean (SD) Median Mean (SD) Median p-value (a) 
PGWB           
Anxiety 24.1 (5.1) 26 0 34 0.904 24.9 (5.0) 26.5 23.9 (5.1) 25 0.053 
Depressed mood 15.9 (2.7) 17 0.2 42 0.880 16.5 (2.5) 18 15.9 (2.7) 17 0.001 

Positive well-being 16.4 (3.8) 17 0 1.2 0.845 17.1 (3.7) 18 16.3 (3.8) 17 0.039 
Self-control 15.5 (2.6) 16 0 18 0.764 15.9 (2.4) 16 15.4 (2.6) 16 0.112 
General health 14.3 (3.2) 15 0.2 16 0.762 15.1 (3.0) 16 14.1 (3.1) 15 0.002 

Vitality 17.3 (4.2) 18 0.5 3 0.867 18.0 (4.2) 19 17.2 (4.1) 18 0.062 
Total Score 103.6 (18.6) 109 0 0.7 0.956 107.6 (18.2) 115 102.9 (18.4) 107 0.003 

NHP
§
                     

Emotional Reaction 90.0 (18.8) 100 0.7 63 0.825 90.7 (20.1) 100 89.8 (18.4) 100 0.115 
Sleep 78.7 (27.2) 88.9 2.7 44 0.686 84.7 (24.3) 100 76.9 (27.8) 88.9 0.011 
Energy 83.3 (30.6) 100 7.2 70 0.769 87.3 (26.2) 100 82.1 (31.7) 100 0.199 
Pain 85.8 (25.2) 100 1.9 60 0.870 89.6 (21.7) 100 84.7 (26.1) 100 0.056 
Physical Mobility 91.0 (17.0) 100 0.5 66 0.799 91.9 (17.2) 100 90.7 (17.0) 100 0.232 
Social Isolation 94.3 (15.3) 100 0.2 84 0.656 95.2 (13.6) 100 94.1 (15.8) 100 0.442 
SF-36                     
Physical Functioning 78.0 (23.7) 85 0.7 23 0.914 84.8 (23.0) 95 75.9 (23.5) 85 0.000 

Role Physical 74.5 (37.3) 100 14 60 0.878 82.4 (32.0) 100 72.1 (38.5) 100 0.026 
Bodily Pain 69.5 (25.7) 72 1.4 27 0.848 76.9 (24.4) 84 67.3 (25.7) 72 0.001 
General Health 69.3 (23.4) 72 0.7 7.7 0.831 73.3 (23.0) 77 68.1 (23.4) 72 0.033 
Vitality 66.1 (23.6) 70 1 4.6 0.853 70.2 (23.5) 75 64.8 (23.6) 70 0.033 
Social Functioning 85.6 (22.7) 100 1.2 59 0.840 88.3 (20.3) 100 84.8 (23.4) 100 0.180 
Role Emotional 78.8 (35.3) 100 11 69 0.837 82.8 (33.9) 100 77.6 (35.7) 100 0.123 
Mental Health 77.6 (19.9) 84 0.2 9.7 0.853 81.7 (18.9) 88 76.3 (20.0) 80 0.005 

Physical Component Summary  48.7 (10.3) 51.1 - - - 51.4 (9.2) 53.7 47.9 (10.6) 50.4 0.002 

Mental Component Summary 52.0 (11.2) 56 - - - 53.1 (10.8) 57.2 51.6 (11.3) 54.9 0.142 
                     
Self-rated Health  75.7 (20.4) 80 0.2 5.3 - 78.3 (18.4) 85 74.8 (20.9) 80 0.205 
 
(a)Mann-Whitney-U test. men vs. women p < 0.01 considered significant and marked in bold. 
§NHP scores are reversed for consistency with the other scales. Floor/ceiling effects are not relevant for SF-36 Mental and Physical Component Summaries because these scores are calculated using US-norm 
values from 1998. Cronbach's ⍺ coefficient is not relevant for SRH, SF-36 Mental or Physical Component Summaries and is therefore not shown.
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Convergent validity 

Correlations between sub-scales in different scales. 

Spearman’s correlations between the selected sub-scales are shown in Table 3 

and correlation coefficients for the similar sub-scales (Table 1) are shown in bold. All inter-

scale correlations were significant at p < 0.01 in the hypothesized direction.  

Correlations between similar domains within NHP and SF-36 

The results found in the comparable dimensions of SF-36 and NHP are shown in 

Figure 2. There were significant positive correlations between all the similar sub-scales of the 

SF-36 and NHP (Physical Functioning rs = 0.72, Pain rs = 0.67, Vitality rs = 0.61, Social 

Functioning rs = 0.37, and Mental Health rs = 0.70, all p < 0.01). The lowest correlation was 

in the Social Functioning domain and the highest in the Physical Functioning domain. The 

correlation-coefficients were strong (rs > 0.5) for all the similar sub-scales except in the Social 

Functioning domain.  

Correlations between similar domains within NHP, SF-36 and PGWB 

The correlations were positive and strong in the sub-scales between PGWB and 

SF-36 and NHP respectively in the domains they have in common (Mental Health p <0.01, 

0.67 ≤ rs ≥ 0.74 and Vitality, p <0.01, 0.59 ≤ rs ≥ 0.84). The PGWB sub-scales were more 

strongly associated with the SF-36 sub-scales than with the NHP sub-scales. Furthermore, the 

associations between the PGWB and the SF-36 were stronger than the associations between 

SF-36 and NHP within these domains. The PGWB total score was significantly associated 

with both the SF-36 summary scores but the association was weaker with the Physical 

Component Summary (rs = 0.44) than with the Mental Component Summary (rs = 0.76). 

Correlations between single-item self-rated health and the HRQoL instruments 

Correlations between SRH and the General Health sub-scales in the PGWB and 

the SF-36 were strong (rs = 0.66 and rs = 0.77 respectively). The associations between SRH 

and the PGWB Total score and the SF-36 Physical Component Summary and Mental 

Component Summary were also significant and strong. It is notable that there were no weak 

correlations between SRH and any of the other instruments’ sub-scales. 
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Table 3. Spearman’s rank correlations between the similar sub-scales (shown in Table 1) in Psychological Well-being Index (PGWB), Nottingham Health 
Profile (NHP), Short-Form 36 (SF-36), and Self-Rated Health. 

 
PGWB NHP  SF36 

  
Anx Dep. 

Mood 
General 
Health 

Vital
. 

Total 
score 

Emot. 
React 

Energy Pain Phys. 
Mobil 

Social 
Isol. 

SRH  Phys. 
Funct 

Bodily 
Pain 

Gen. 
Health 

Vital
. 

Social 
Funct 

Mental 
Health 

PCS(a) MCS(b) 

PGWB 
                   

Anxiety 1 
                  

Depressed Mood 0.70 1 
                 

General Health 0.45 0.49 1 
                

Vitality 0.68 0.66 0.65 1 
               

Total score 0.84 0.82 0.70 0.90 1 
              

NHP
§
 

                   

Emotional Reactions 0.67 0.70 0.48 0.66 0.75 1 
             

Energy 0.42 0.51 0.53 0.59 0.57 0.59 1 
            

Pain 0.31 0.37 0.63 0.42 0.47 0.36 0.46 1 
           

Physical Mobility 0.28 0.35 0.55 0.41 0.43 0.36 0.51 0.66 1 
          

Social Isolation 0.35 0.434 0.32 0.35 0.42 0.48 0.45 0.27 0.29 1 
         

Self-rated Health 0.49 0.54 0.66 0.63 0.68 0.53 0.55 0.46 0.48 0.36 1 
        

SF-36 
                   

Phys Functioning 0.27 0.39 0.62 0.41 0.46 0.38 0.52 0.67 0.72 0.28 0.58 1 
       

Bodily Pain 0.33 0.37 0.75 0.48 0.52 0.36 0.41 0.67 0.56 0.24 0.55 0.67 1 
      

General Health 0.43 0.49 0.66 0.57 0.62 0.50 0.57 0.55 0.54 0.35 0.77 0.65 0.56 1 
     

Vitality 0.64 0.62 0.66 0.84 0.83 0.63 0.61 0.47 0.46 0.37 0.70 0.49 0.53 0.66 1 
    

Social Functioning 0.55 0.59 0.56 0.59 0.67 0.55 0.49 0.37 0.33 0.37 0.55 0.40 0.40 0.50 0.59 1 
   

Mental Health 0.72 0.74 0.52 0.70 0.82 0.70 0.48 0.36 0.30 0.41 0.57 0.35 0.40 0.54 0.76 0.59 1 
  

PCS (a) 0.23 0.30 0.73 0.43 0.44 0.29 0.48 0.68 0.68 0.22 0.61 0.86 0.81 0.73 0.51 0.37 0.26 1 
 

MCS (b) 0.68 0.69 0.401 0.67 0.76 0.65 0.45 0.23 0.18 0.40 0.50 0.16 0.24 0.45 0.73 0.66 0.89 0.08
†
 1 

Coefficients in similar sub-scales are shown in bold and circled.  
† p > 0.05, NOT significant. All other correlations are significant p < 0.01. §NHP scores are reversed for consistency with the other scales 
(a) Physical Component Summary, (b) Mental Component Summary
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To further examine and visualize the relationships between some of the sub-

scales, we show scatterplot diagrams (Figure 3). In the Social Functioning domain (Figure 

2a), the R2 coefficient is 0.176 NHP vs SF 36 meaning only ca 18% of the variation in social 

functioning measured with NHP is described by the change in the same dimension measured 

with SF-36. The General Health domain shows a strong correlation between all three 

instruments with the highest R2 coefficient between SRH and SF-36 General health (R2 = 

0.577) (Figure 3c-e). The correlation between PGWB total score and SF-36 Mental 

Component Summary was also strong and the linear relationship the highest of all the 

comparisons tested with an R2 = 0.653 (Figure 3b). 

 

Discriminative ability  

To compare the ability of the PGWB, NHP and SF-36 instruments to discriminate subjects on 

the basis of health, ill health was defined as SRH < 80 (median score). All of the sub-scales 

could significantly differentiate the presence of self-perceived ill-health (p < 0.001) (Table 4).  
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Table 4. Discriminative ability of Psychological Well-being Index (PGWB), Nottingham Health 
Profile (NHP), Short-Form 36 (SF-36), and Self-Rated Health to identify ill-health. 
Mean values for all sub-scales when split according to the Self-Rated Health median score = 80, (0-
100 = low-high). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

p < 0.001 for comparisons in all sub-scales, calculated using Mann-Whitney U test 
§ NHP scores are reversed for consistency with the other scales

Self-Rated Health split at median 0-79 80-100 

PGWB   

Anxiety 21.7 26.0 

Depressed Mood 14.5 17.1 

Positive Well-Being 14.2 18.1 

Self-Control 14.3 16.5 

General Health 12.1 16.0 

Vitality 14.8 19.2 

PGWB Total score 91.3 112.9 

NHP
§
   

Emotional Reaction 80.4 97.1 

Sleep 67.2 87.2 

Energy 65.7 96.0 

Pain 72.1 96.0 

Physical Mobility 82.5 97.2 

Social Isolation 89.0 98.3 

SF-36   

Physical Functioning 63.4 88.8 

Role Physical 50.3 92.4 

Bodily Pain 53.3 81.7 

General Health 51.0 82.9 

Vitality 49.6 78.3 

Social Functioning 73.5 94.6 

Role Emotional 60.4 92.6 

Mental Health 65.8 86.2 

Physical Component Summary 41.7 53.9 

Mental Component Summary 46.0 56.4 
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DISCUSSION  

The aim of the study was to examine and compare the psychometric properties of three 

generic Health Related Quality of Life instruments – the NHP, the SF-36 and the PGWB – 

and their association to Self-Rated Health, when used in a general population sample. The 

instruments showed acceptable reliability, and the sub-scales measuring the same Health 

Related Quality of Life domain showed strong associations. The distributions were skewed 

with considerable ceiling effects. All instruments differentiated between individuals with poor 

and good health. 

It is widely accepted from psychometric literature that an HRQoL-

measurement’s quality can be judged upon the reliability, stability, prominence of 

ceiling/floor effects and validity 25. Stability was not tested here because of the cross-sectional 

nature of this this study, but by the other criteria mentioned, the SF-36 and the PGWB 

performed equally well and both performed slightly better that the NHP. The PGWB had 

equivalent internal consistency to the SF-36, and had the least prominent ceiling and floor 

effect of the HRQoL instruments used. 

We found strong correlations between the PGWB and SF-36 in the Mental 

Health, General Health and Vitality domains as well as between the PGWB total scores and 

SF-36 Mental Component Summary. A study done in patients with asthma also found a high 

correlation between the SF 36 Mental Component Summary to the PGWB Total score 26. 

They concluded that administering PGWB together with the SF 36 would be redundant. 

Another study that compared the PGWB and SF-36, that also focused solely on the Mental 

Health domain has been done in patients with Amyotrophic Lateral Sclerosis 27. They found 

that the internal consistency was equivalent between the two instruments and that all the sub-

scales in the PGWB correlated strongly with the Mental Health sub-scale in the SF-36. In the 

present study, a more nuanced approach was taken when comparing the PGWB to the SF-36 

by comparing several similar sub-scales and not singling out Mental Health. The results 

presented here support earlier recommendations to choose one or the other when the goal is to 

assess mental health. We suggest that the same could also apply when the goal is to assess 

General Health or Vitality even when using the instruments in a population sample in which 

the majority of the subjects do not have a chronic disease.  

The PGWB had the same ability to discriminate the presence of self-rated ill 

health as the SF-36 and the NHP. However, the PGWB should perhaps not stand alone if the 

aim is to assess HRQoL in a population since it does not meet the customary criteria for a 
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HRQoL instrument 28. It does, nonetheless, contain aspects of positive well-being that the 

others may miss 13. These results are important considering that this is the only study, to our 

knowledge, that compares the PGWB to the SF-36 empirically in a general population sample 

and that there is a lack of published validity studies for the PGWB 10.  

Our comparison of the SF-36 to NHP showed that the SF-36 had a higher 

internal consistency, less prominent floor/ceiling effects and less skewed results than the 

NHP. These results support earlier findings that the SF-36 performs better than the NHP in 

population samples 4 5 and in studies done in patients with pulmonary disease 23, 

cardiovascular disease 21 29, chronic neuropathic pain 22 and haemodialysis 20. The congruity 

between the two instruments was the weakest in the Social isolation domain. The Social 

Functioning sub-scale of the SF-36 was more strongly associated with the NHP sub-scales for 

Emotional Reactions and Energy - much like the findings of Prieto et al. and Meyer-Rosberg 

et al 22 23. Unlike the aforementioned studies, the Social Isolation sub-scale in the NHP was 

only associated with the SF-36 Mental Health sub-scale and not with Vitality as the others 

showed. The items in the Social Functioning domain differ qualitatively in their intent which 

may explain this result 30. The SF-36 includes two questions asking the respondent how/if 

their physical and/or mental problems affect their social interactions. The NHP asks about 

loneliness, social interactions, close friends, and a feeling of being a burden to others in five 

questions, without the specific connection to physical or mental symptoms. Notably, for the 

four remaining common domains, which deal with both mental and physical aspects in 

HRQoL, each pair of NHP and SF-36 dimensions were strongly correlated. Both the SF-36 

and the NHP had the same ability to discriminate the presence of self-rated ill health.  

The only previous population based sample, to our knowledge, between the SF-

36 and the NHP was done by Faria et al. in 40 community dwelling subjects in Brazil with a 

mean age of 70 years in 2011 6. The results were similar regarding internal consistency and 

convergent validity, with the exception of the correlation in the Vitality domain between the 

two instruments. We found a strong association between the two, whereas Faria et al found no 

significant correlation. Faria et al concluded that the SF-36 may be slightly favourable for use 

in a group of community dwelling elders because of the prominent ceiling effects seen in 

NHP. The differences between the SF-36 and NHP that were seen in this study were minimal. 

Like Prieto et al, who studied patients with lung disease, we conclude that it is questionable 

whether these small differences are clinically relevant even when the instruments are applies 

in a population sample 23.  
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In this study, the measure of self-rated health (SRH) correlated significantly, not 

only with similar sub-scales in the General Health domain, but also with all the other 

instruments’ sub-scales. On the whole, the correlations between SRH and the NHP were the 

least pronounced of all the comparisons made, with moderate (yet statistically significant) 

correlations for the sub-scales Sleep, Pain, Physical Mobility, and Social isolation. As 

expected, this population sample did not report serious problems within any of these domains 

using the NHP. This makes it reasonable to conclude that these aspects were not a major 

cause of distress for the subjects and did not, in turn, affect SRH. A similar effect was 

suggested by de Boyer et al. regarding the correlation between SRH and Pain before and after 

surgery in patients with head-and-neck cancer, using the Medical Outcomes Study Short-

Form 20 31. The broad association of SRH with all the other instruments sub-scales indicate 

that SRH could be considered a measure of overall HRQoL. 

It has been debated whether single question general health items are reliable and 

relevant when measuring HRQoL. The overall impression in the literature is that they offer a 

broad-ranging assessment of health and of quality of life 10 19 32. The results of this study 

support that SRH is strongly associated with all domains measured when assessing HRQoL 17. 

We suggest, therefore, that a single item SRH question is a useful measure of overall quality 

of life in epidemiological studies when the need for quick and easy administration is pertinent 
10 31 32. However, SRH cannot been seen as a substitute for multi-item questionnaires when 

more specific information about mental functioning, sleep and anxiety e.g. are required. 

 

The present study has strengths and weaknesses. Very few comparative studies 

of HRQoL measurements have been published on population samples. This study reports the 

results from the general population of more than 400 subjects with a largely complete data set. 

However, the inclusion of a subset of the original study group from 1995 resulted in a study 

population of middle-aged and elderly subjects which affects the generalizability of the 

sample even if the follow-up rates were high. The differences between women and men must 

be interpreted carefully since the sexes were not evenly distributed in the study group. The 

conclusions about the discriminant validity of the instruments must also be drawn with care 

since the definition of ill-health was self-rated using SRH. Another limitation is the cross-

sectional design which makes it impossible to report on the responsiveness of the instruments, 

which is an important criterion when evaluating an HRQoL instrument. The order in which 

the instruments were administered could have resulted in a “context effect-bias,” however, all 
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subjects completed the questionnaires in the same order minimizing the risk for systematic 

error.17 

 

CONCLUSION  

There was a high concordance between the instruments for evaluating Health Related Quality 

of Life within each domain that was qualitatively similar. PGWB performed as well as SF-36 

and better than NHP regarding internal consistency. All three instruments could discriminate 

the presence of self-rated ill or good health and Self-Rated Health correlated significantly 

with all the other instruments’ sub-scales. The results support the theory that there is a strong 

association between self-rated health and Health Related Quality of Life.  
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Legends to Figures 

Figure 1 

Frequency distributions (histograms) of similar sub-scales in the Nottingham Health Profile 

(NHP), Psycholgical General Well-Being index (PGWB), Short-Form 36 (SF-36) and Self-

Rated Health visual analogue scale. Each row representing a domain (from top to bottom): 

Social Functioning, Pain, Physical Functioning, Mental Health, Vitality, General Health, 

Summary Scores.  

 

Figure 2 

Distributions of scores in comparable dimensions in Nottingham Health Profile (NHP) and 

Short Form-36 (SF-36). NHP scores are reversed for consistency with the other scales. 

 

Figure 3 

Correlation Scatterplots between similar sub-scales in the Nottingham Health Profile (NHP), 

Psycholgical General Well-Being index (PGWB), Short-Form 36 (SF-36) and Self-Rated 

Health visual analogue scale (SRH). a) Social functioning SF-36 vs NHP. b) Summary score 

SF-36 MCS vs PGWB. c) General Health SF-36 vs PGWB. d) General Health SF-36 vs SRH. 

e) General Health PGWB vs SRH. R2 = coefficient of deterimination (goodness of fit). 
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Figure 1 : Frequency distributions (histograms) of similar sub-scales in the Nottingham Health Profile (NHP), 
Psycholgical General Well-Being index (PGWB), Short-Form 36 (SF-36) and Self-Rated Health visual 

analogue scale. Each row representing a domain (from top to bottom): Social Functioning, Pain, Physical 
Functioning, Mental Health, Vitality, General Health, Summary Scores. 
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Figure 2. Distributions of scores in comparable dimensions in Nottingham Health Profile (NHP) and Short 
Form-36 (SF-36). NHP scores are reversed for consistency with the other scales. 
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Figure 3: Correlation Scatterplots between similar sub-scales in the Nottingham Health Profile (NHP), 
Psycholgical General Well-Being index (PGWB), Short-Form 36 (SF-36) and Self-Rated Health visual 

analogue scale (SRH). a) Social functioning SF-36 vs NHP. b) Summary score SF-36 MCS vs PGWB. c) 
General Health SF-36 vs PGWB. d) General Health SF-36 vs SRH. e) General Health PGWB vs SRH. R2 = 

coefficient of deterimination (goodness of fit). 
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Reporting checklist for cross sectional study. 

Based on the STROBE cross sectional guidelines. 

Instructions to authors 

Complete this checklist by entering the page numbers from your manuscript where readers will find 

each of the items listed below. 

Your article may not currently address all the items on the checklist. Please modify your text to 

include the missing information. If you are certain that an item does not apply, please write "n/a" and 

provide a short explanation. 

Upload your completed checklist as an extra file when you submit to a journal. 

In your methods section, say that you used the STROBE cross sectional reporting guidelines, and 

cite them as: 

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening 

the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for 

reporting observational studies. 

  Reporting Item 

Page 

Number 

Title #1a Indicate the study’s design with a commonly used term in the 

title or the abstract 

1 

Abstract #1b Provide in the abstract an informative and balanced summary 

of what was done and what was found 

2 

Background / 

rationale 

#2 Explain the scientific background and rationale for the 

investigation being reported 

4 

Objectives #3 State specific objectives, including any prespecified 

hypotheses 

4 

Study design #4 Present key elements of study design early in the paper 4 

Setting #5 Describe the setting, locations, and relevant dates, including 

periods of recruitment, exposure, follow-up, and data collection 

4-5 

Eligibility criteria #6a Give the eligibility criteria, and the sources and methods of 

selection of participants. 

5 
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 #7 Clearly define all outcomes, exposures, predictors, potential 

confounders, and effect modifiers. Give diagnostic criteria, if 

applicable 

5 

Data sources / 

measurement 

#8 For each variable of interest give sources of data and details of 

methods of assessment (measurement). Describe 

comparability of assessment methods if there is more than one 

group. Give information separately for for exposed and 

unexposed groups if applicable. 

5-6 

Bias #9 Describe any efforts to address potential sources of bias 7 

Study size #10 Explain how the study size was arrived at 5 

Quantitative 

variables 

#11 Explain how quantitative variables were handled in the 

analyses. If applicable, describe which groupings were chosen, 

and why 

7 

Statistical 

methods 

#12a Describe all statistical methods, including those used to control 

for confounding 

7 

 #12b Describe any methods used to examine subgroups and 

interactions 

7 

 #12c Explain how missing data were addressed 7 

 #12d If applicable, describe analytical methods taking account of 

sampling strategy 

n/a 

 #12e Describe any sensitivity analyses 7 

Participants #13a Report numbers of individuals at each stage of study—eg 

numbers potentially eligible, examined for eligibility, confirmed 

eligible, included in the study, completing follow-up, and 

analysed. Give information separately for for exposed and 

unexposed groups if applicable. 

5 

 #13b Give reasons for non-participation at each stage 5 

 #13c Consider use of a flow diagram  

Descriptive data #14a Give characteristics of study participants (eg demographic, 

clinical, social) and information on exposures and potential 

confounders. Give information separately for exposed and 

unexposed groups if applicable. 

9 
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 #14b Indicate number of participants with missing data for each 

variable of interest 

9 

Outcome data #15 Report numbers of outcome events or summary measures. 

Give information separately for exposed and unexposed 

groups if applicable. 

9 

Main results #16a Give unadjusted estimates and, if applicable, confounder-

adjusted estimates and their precision (eg, 95% confidence 

interval). Make clear which confounders were adjusted for and 

why they were included 

Table 2 

 #16b Report category boundaries when continuous variables were 

categorized 

Table 2 

 #16c If relevant, consider translating estimates of relative risk into 

absolute risk for a meaningful time period 

 

Other analyses #17 Report other analyses done—e.g., analyses of subgroups and 

interactions, and sensitivity analyses 

Table 3 

and 4 

Key results #18 Summarise key results with reference to study objectives 16 

Limitations #19 Discuss limitations of the study, taking into account sources of 

potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias. 

18 

Interpretation #20 Give a cautious overall interpretation considering objectives, 

limitations, multiplicity of analyses, results from similar studies, 

and other relevant evidence. 

19 

Generalisability #21 Discuss the generalisability (external validity) of the study 

results 

18 

Funding #22 Give the source of funding and the role of the funders for the 

present study and, if applicable, for the original study on which 

the present article is based 

19 

The STROBE checklist is distributed under the terms of the Creative Commons Attribution License 

CC-BY. This checklist can be completed online using https://www.goodreports.org/, a tool made by 

the EQUATOR Network in collaboration with Penelope.ai 
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ABSTRACT 
Objective The general aim was to meet the need for empirical comparative studies of Health-
Related Quality of Life (HRQoL) assessment instruments, by evaluating and comparing the 
psychometric properties and results of three different, widely used, generic HRQoL 
instruments in a population sample are compared. The specific aims were to evaluate the sub-
scales of the different instruments that measure the same domain, and to assess the association 
between the HRQoL measures and a single-item Self-Rated Health scale.
Design An observational cross-sectional study.
Setting A population-based sample from Gothenburg, Sweden, was studied in 2007-2008 in 
the World Health Organization MONItoring of trends and determinants for CArdiovascular 
disease (WHO MONICA-GOT). 
Participants 414 subjects were included, 77% women, age range 39-78 years.
Interventions The Nottingham Health Profile (NHP), the Short-Form 36 questionnaire (SF-
36), the Psychological General Well-Being index (PGWB), and a Self-Rated Health scale 
were used.
Outcome measures Scores were analysed for their psychometric properties, internal 
consistency (Cronbach's ), construct validity (Spearman’s rank correlations and R2 𝛼
coefficients), and discriminative ability for the presence of self-rated ill-health. 
Results PGWB and SF-36 had higher Cronbach's  scores than NHP. All correlations 𝛼
between the sub-scales that were conceptually similar were significant (p < 0.01). All sub-
scales could differentiate the presence of self-rated ill-health according to Self-Rated Health 
scale (p < 0.001). The Self-Rated Health scale correlated strongly with all of the three 
HRQoL instruments used.
Conclusions There was a high concordance between the instruments within each domain that 
was conceptually similar. All three HRQoL instruments (PGWB, SF-36 and NHP) could 
discriminate the presence of self-rated ill-health. The simple and quick Self-Rated Health 
scale correlated strongly with the more time-consuming PGWB, SF-36 and NHP. The result 
supports the existence of a strong association between the Self-Rated Health scale and 
HRQoL in the general population. 

ARTICLE SUMMARY
Strengths and limitations of this study

 Health-related Quality of Life (HRQoL) measurements are frequently asked for in 
clinical trials and controlled studies. Very few comparative, methodological studies of 
HRQoL instruments have been published on population samples. This study reports 
the results of 3 different HRQoL instruments from the general population of over 400 
Swedish subjects with a largely complete data set.

 All subjects completed the questionnaires in the same order minimizing the risk for 
systematic error.

 The definition of ill-health was self-rated using a quick and simple single-item Self-
Rated Health scale (0-100) which may affect conclusions about the discriminant 
validity of the instruments.
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 The cross-sectional design makes it impossible to report on the responsiveness of the 
instruments, which is an important criterion when evaluating a HRQoL instrument. 
Content validity, structural validity, and measurement error were not evaluated either.

 The study population is comprised of middle-aged, elderly, predominantly female 
subjects which affects the generalizability of the sample.

KEYWORDS
Health-Related Quality of Life; Methodology; Population study; Comparison; Instruments. 
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INTRODUCTION

Health-Related Quality of life (HRQoL) is an important variable in clinical 

practice and in medical literature with significant consequences for patients and for society. 

As the general population ages and as treatments become more advanced, widespread, and 

expensive, interest has grown in evaluating medical treatments using Patient Reported 

Outcome Measures, such as self-assessed HRQoL, as key variables 1 2. HRQoL has become 

an integral part of medical clinical research in all disciplines, and is even seen as a hard end-

point, alongside survival 3 4. However, a major challenge has been to find widely accepted 

definitions of HRQoL 5. 

HRQoL is, by nature, subjective, and a multidimensional approach must be 

taken to encompass physical and occupational function, psychological state, social interaction 

and somatic sensation caused by an illness and its consequent therapy upon a patient. 6 

HRQoL instruments are generally used to quantify health into health dimensions, or domains, 

such as mobility, ability to perform certain activities, emotional state, sensory function, 

cognition, social function, and freedom from pain.1 

There is a growing number of HRQoL measurement instruments available to 

researchers, and their sophistication, variety and scope is increasing. Since comparisons 

between clinical groups and population samples are common it is important that the HRQoL 

instruments used are reliable and valid in the population. However, few studies apply 

different instruments and compare the results, and even fewer do so in general population 

samples. A meta-analysis planned by Lorente et al aims to evaluate HRQoL instruments 

indicating the need for such comparisons 7.

Studies done in Dutch population samples in 1996 8 and 1997 9 and in a 

Brazilian population sample in 201110 are examples of studies that have applied different 

HRQoL instruments. All aimed to compare the reliability of scores, to assess the 

discriminative ability of potential outcome measures applied in a general population sample, 

and to assess the extent of agreement between the different instruments. The authors 

concluded that it is important to define one’s research question and underlined the need for 

careful consideration when choosing among HRQoL instruments. However, this is difficult 

when head-to-head analyses of different instruments with overlapping purposes are so rare. 

The HRQoL instruments compared in this study are Nottingham Health Profile (NHP), 

Psychological General Well-Being Index (PGWB), Medical Outcomes Study Short-Form 36 

(SF-36). All of the instruments reflect the HRQoL domains outlined above.
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The general aim was to meet the need for empirical comparative studies of 

Health-Related Quality of Life (HRQoL) assessment instruments, by evaluating and 

comparing the psychometric properties and results of three different, widely used, generic 

HRQoL instruments in a population sample are compared. A specific aim was to evaluate the 

sub-scales of the different instruments that measure the same HRQoL domain. The hypothesis 

was that there would be a high concordance between similar subscales in the different 

instruments. Another specific aim was to assess the association between the HRQoL 

instruments and an easily administered single-item Self-Rated Health scale. The hypothesis 

was that the Self-Rated Health scale is strongly associated with all domains of HRQoL.

METHODS

Study setting

This is an observational cross-sectional study of a population-based sample, n=414, from 

Gothenburg, Sweden, the World Health Organization (WHO), MONItoring of trends and 

determinants for CArdiovascular disease (MONICA-GOT) study 2007-2008.

Sample selection process

In 1995, 2400 individuals (age 25-64, 50% women) were recruited from the Gothenburg city 

census, which is kept up to date within a maximum of 14 days. This was the third population 

screening by the WHO MONICA-GOT in which 1616 individuals participated 11. The non-

attenders in 1995 could not participate due to travel, living abroad, unwillingness to attend, or 

inability to attend due to illness of a relative. The subjects were examined at a medical clinic. 

A randomly selected subset of these subjects (every 4th subject, and all of the women aged 45-

64 years, in total 662) underwent extra testing and they were invited for re-evaluation and 

assessment of HRQoL in 2008) 12. Of these subjects, 495 responded, 97 were deceased, 13 

could not be traced and 57 did not reply. Sixty-four declined consent to participate and 17 did 

not come to clinic. In total, 414 subjects completed the HRQoL questionnaires. Two subjects 

were excluded because of incomplete data, leaving 412 subjects who were included in the 

analysis (62% participation rate, 77% women, age range 39-78 years).

Procedure

The subjects completed the questionnaires while visiting the Sahlgrenska University hospital, 

Gothenburg for medical examinations. After blood sampling, all subjects received breakfast 

during which the questionnaires were administered in the following order: NHP, PGWB, SF-

36, and a single item Self-Rated Health scale. A single operator performed the measurements 
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and administrations on all subjects. No personal guidance was given except for the 

instructions.

HRQoL Instruments

The Nottingham Health Profile (NHP)

NHP measures aspects of subjective health using a two-part questionnaire 13. In this study the 

NHP part I was used. Part I is comprised of 38 statements covering six dimensions concerning 

distress or limitations of activity: Physical Mobility, Pain, Sleep, Energy, Social Isolation, and 

Emotional Reactions. The response format is yes or no, dimension scores range from 0 to 100 

and each statement is weighted according to the level of severity. The higher the score, the 

greater the limitations/distress, i.e. the lower HRQoL. The NHP was developed in the 1980s 

but is still widely used, especially in Europe. It is useful because of its breadth and simplicity 

and is a suitable instrument for use in clinical practice and in populations where there are 

likely to be people with disabilities 14.

The Psychological General Well-Being Index (PGWB) 

The PGWB was designed to measure personal affective or emotional states reflecting a sense 

of well-being or distress intended for use in community surveys15. The PGWB includes 22 

items, with a six-grade Likert style response format where a high score represents a better 

HRQoL. The scores are summarized into an overall well-being score (PGWB Total score, 

range 22-132), and is also divided into six sub-scales: Anxiety (range 5-30), Depressed Mood 

(range 3-18), Positive Well-being (range 4-24), Self-control (range 3-18), General Health 

(range 3-18), and Vitality (range 4-24). The PGWB has been used in clinical trials and has 

performed well in both population-based and mental health samples 16.

The Medical Outcomes Study Short-Form 36 questionnaire (SF-36) 

The SF-36 is a multipurpose health survey comprised of 36 items where a high score 

represents a better HRQoL 17. It yields an eight-scale profile of functional health and well-

being: Physical Functioning, Role Physical, Bodily Pain, General Health, Vitality, Social 

Functioning, Role Emotional and Mental Health (range for all 0-100). It also generates 

psychometrically based physical and mental health summary measures: a Mental Component 

Summary and a Physical Component Summary. The Mental Component Summary is 

comprised of the sub-scales for Vitality, Social Functioning, Role Emotional, and Mental 

Health, whereas the Physical Component Summary is comprised of the sub-scales for 

Physical Functioning, Role Physical, Bodily Pain, and General Health. The SF-36 has been 

proven useful in surveys of general and specific populations, comparing the relative burden of 
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diseases, and in differentiating the health benefits produced by a wide range of different 

treatments 18. 

Self-Rated Health scale

Self-rated health was measured with a single question. Subjects were asked to rate their 

current health status between 0 and 100 on a linear analogue self-assessment scale; 0 being 

the worst conceivable and level and 100 the best conceivable level. The item is identical to 

question number 6 published in the 1990 edition of EQ-5D 19. Such single-item health 

indicators have consistently been shown to be strong correlates of objective health and even 

as predictors of mortality 20-22. 

Background variables

Age in whole years and sex were determined using the Swedish personal identity number on 

the day of the visit. Information about education level was recorded in whole years from the 

first grade, according to the subject. 

Statistical methods

Descriptive statistics for each of the instrument’s sub-scales including mean, median, standard 

deviation (SD), percentage of subjects with lowest (floor effect) and highest (ceiling effect) 

possible scores were calculated. The non-parametric Mann-Whitney U test was used to 

conduct all bivariate analyses, since the results were not normally distributed. Cohen’s d test 

was used to calculate the standardized mean effect size between groups, d > 0.25 was 

considered educationally significant, d > 0.5 was considered clinically significant 23. Internal 

consistency was examined using Cronbach’s Alpha, > 0.70 was considered acceptable. 𝛼 

Correlation analyses between the instruments were focused on comparing the conceptually 

similar dimensions between the instruments used. Spearman’s rho correlations (rs) were used 

to analyse discriminant validity since the results were not normally distributed. Correlation 

coefficients were considered weak if rs < 0.30, moderate if rs = 0.30 - 0.49 and strong if rs > 

0.50. Regression analysis using the R2 coefficient of determination was also calculated for 

certain sub-scale comparisons. The presence of self-rated ill-health was defined using the 

Self-Rated Health scale score split at the median. All scores below the median value were 

categorized as self-rated ill-health. 

All statistical analyses were calculated using Statistical Package for the Social 

Sciences (SPSS v. 24) software or Microsoft Excel. A p-value of <0.01 was chosen to reduce 

the risk of type II error. SF-36 scores were calculated using scoring software obtained from 
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Optum™ license number QM03712, Mental and Physical component scores were calculated 

using 1998 US norms. NHP scores were reversed for consistency with the other instruments 

to facilitate comparisons. 

Missing values were imputed in NHP questionnaire if less than 80% of the 

values were missing in a given sub-scale. In these 20 instances, the median value was 

calculated and imputed. Imputing was considered unnecessary when analysing the PGWB and 

the Self-Rated Health scale because the sample size was large and missing answers were not 

common.

In order to compare the results between the instruments NHP, PGWB, SF-36, 

and the Self-Rated Health scale, the authors identified 6 domains that were conceptually 

similar: Social Functioning, Pain, Physical Functioning, Mental Health, Vitality, and General 

Health and the Summary Scores. This categorisation was made based on the content in the 

items themselves and supported by previously published studies using these instruments 10 24-

27 (Table 1). 

The STROBE cross sectional checklist was used when writing the report 28.
Participant involvement

No subjects were involved in any stage of development, implementation or interpretation of 

this study. There are no plans to disseminate the results of this study to the study subjects.
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Table 1. Comparison of content of Nottingham Health Profile (NHP), Short-Form 36 (SF-36), Psychological General Well-being index (PGWB), 
and the Self-Rated Health scale to identify domains that are conceptually similar.

Domain name NHP SF-36 PGWB Self-Rated Health scale

Social Functioning Social Isolation Social Functioning - -

Pain Pain Bodily Pain - -

Physical Functioning Physical Mobility Physical Functioning - -

Mental Health Emotional Reactions Mental Health
Anxiety 

& 
Depressed Mood

-

Vitality Energy Vitality Vitality

General Health - General Health General Health Self-rated health

Summary Scores -
Physical Component Summary

 & 
Mental Component Summary

PGWB Total score Self-rated health
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RESULTS

Characteristics of the subjects

The mean age of the subjects who were included in the analysis (n = 412) was 62.8 years, 

range 39-78. Seventy-seven percent were women with a mean age 63.7 years, the men had a 

mean age 59.6 years (p < 0.001). The average number of school years was 12, no significant 

difference was found between men and women (data not shown). Most of the subjects (>90%) 

had been employed but were retired at the time of this investigation. 

Questionnaire scores and distribution

Three subjects (1%) had incomplete or largely incomplete NHP and PGWB questionnaires, 5 

subjects (1.2%) had incomplete or largely incomplete SF-36 questionnaires, and 9 subjects 

(2%) did not complete the Self-Rated Health scale.

Descriptive statistics for each of the HRQoL instruments are presented for the 

whole group in Table 2. Men and women scored similarly in all the NHP sub-scales and the 

Self-Rated Health scale. There were statistically significant differences between the sexes in 

some of the PGWB and SF-36 sub-scales, but further analysis to determine the effect size 

showed none of these differences to be of clinical significance (Cohen’s d range 0.2-0.4) (data 

not shown).

The distribution of the results was skewed for all of the instruments (Figure 1). 

The ceiling effect was most prominent in the NHP, in which 43 - 84% of the respondents 

scored at the ceiling in the different sub-scales. The highest proportion of respondents scoring 

at the ceiling in the NHP sub-scales was in the sub-scales Social Isolation (84%), Energy 

(70%) and Physical Mobility (66%). The highest ceiling effects in the SF-36 were seen in the 

sub-scales Role Emotional (69%), Role Physical (60%), and Social Functioning (59%). The 

highest proportion of ceiling scores in PGWB was seen in the sub-scale Depressed Mood 

(42%). The Self-Rated Health scale was the least skewed of all the instruments used and only 

5.3% reported the highest possible score of 100 (Table 2). 

Reliability 

Internal consistency coefficients for all instruments are shown in Table 2. The 

NHP yielded lower internal consistency estimates than the other two instruments (NHP mean 

⍺ = 0.77, range 0.66-0.87; PGWB mean ⍺ = 0.85, range 0.76-0.90; SF-36 mean ⍺ = 0.86, 

range 0.83-0.91). Two of the sub-scales in the NHP fell below the standard recommended ⍺ > 

0.70 for group comparisons (Social isolation and Sleep). All of the eight SF-36 sub-scales and 

four of six sub-scales in the PGWB had ⍺-coefficients >0.80.
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Table 2. Descriptive statistics and features of the Psychological Well-being Index (PGWB), 
Nottingham Health Profile (NHP), Short-Form 36 (SF-36), and the Self-Rated Health scale.

All subjects
Mean (SD) Median Floor (%) Ceiling (%) Cronbach's ⍺

PGWB (n=409)
Anxiety 24.1 (5.1) 26 0 34 0.90
Depressed mood 15.9 (2.7) 17 0.2 42 0.88
Positive well-being 16.4 (3.8) 17 0 1 0.85
Self-control 15.5 (2.6) 16 0 18 0.76
General health 14.3 (3.2) 15 0.2 16 0.76
Vitality 17.3 (4.2) 18 0.5 3 0.87
Total Score 103.6 (18.6) 109 0 1 -
NHP§ (n=409)      
Emotional Reaction 90.0 (18.8) 100 0.7 63 0.83
Sleep 78.7 (27.2) 89 3 44 0.67
Energy 83.3 (30.6) 100 7 70 0.77
Pain 85.8 (25.2) 100 2 60 0.87
Physical Mobility 91.0 (17.0) 100 0.5 66 0.80
Social Isolation 94.3 (15.3) 100 0.2 84 0.66
SF-36 (n=407)      
Physical Functioning 78.0 (23.7) 85 0.7 23 0.91
Role Physical 74.5 (37.3) 100 14 60 0.88
Bodily Pain 69.5 (25.7) 72 1 27 0.85
General Health 69.3 (23.4) 72 0.7 8 0.83
Vitality 66.1 (23.6) 70 1 5 0.85
Social Functioning 85.6 (22.7) 100 1 59 0.84
Role Emotional 78.8 (35.3) 100 11 69 0.84
Mental Health 77.6 (19.9) 84 0.2 10 0.86
Physical Component Summary 48.7 (10.3) 51 - - -
Mental Component Summary 52.0 (11.2) 56 - - -

     
Self-Rated Health scale (n=403) 75.7 (20.4) 80 0.2 5 -

§NHP scores are reversed for consistency with the other instruments. 
Floor/ceiling effects are not relevant for SF-36 Mental and Physical Component Summaries because these scores are 
calculated using US-norm values from 1998. 
Cronbach's ⍺ coefficient is not relevant for PGWB Total Score, SF-36 Mental or Physical Component Summaries, and the 
Self-Rated Health scale and is therefore not shown.
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Convergent validity

Correlations between the relevant sub-scales (Table 1) of the PGWB, SF-36, 

NHP, and the Self-Rated Health scale are shown in Table 3. Correlation coefficients for the 

conceptually similar sub-scales (Table 1) are shown in bold. All inter-instrument correlations 

were significant at p < 0.01 in the hypothesized direction. 

Correlations between similar domains within NHP and SF-36

The results found in the comparable dimensions of the SF-36 and NHP are 

shown in Figure 2. There were positive correlations between all the similar sub-scales of the 

SF-36 and NHP (Physical Functioning rs = 0.72, Pain rs = 0.67, Vitality rs = 0.61, Social 

Functioning rs = 0.37, and Mental Health rs = 0.70, all p < 0.01) (Table 3).

Correlations between sub-scales measuring similar domains within NHP, SF-36 and PGWB

The correlations were positive and strong in the sub-scales between the PGWB 

and the SF-36 and the NHP respectively in the domains they had in common (Mental Health p 

< 0.01, 0.67  rs  0.74 and Vitality, p < 0.01, 0.59  rs  0.84). The PGWB sub-scales were 

more strongly associated with the SF-36 sub-scales than with the NHP sub-scales. 

Furthermore, the associations between the PGWB and the SF-36 were stronger than the 

associations between SF-36 and NHP within these domains. The PGWB total score was 

associated with both the SF-36 summary scores but the association was weaker with the 

Physical Component Summary (rs = 0.44) than with the Mental Component Summary (rs = 

0.76).

Correlations between the Self-Rated Health scale and the HRQoL instruments

Correlations between the Self-Rated Health scale and the General Health sub-

scales in the PGWB and the SF-36 were strong (rs = 0.66 and rs = 0.77 respectively). The 

associations between the Self-Rated Health scale and the PGWB Total score and the SF-36 

Physical Component Summary and Mental Component Summary were also strong. It is 

notable that there were no weak correlations between the Self-Rated Health scale and any of 

the other instruments’ sub-scales. 
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Table 3. Spearman’s rank correlations between the similar sub-scales (shown in Table 1) in Psychological Well-being Index (PGWB), Nottingham Health 
Profile (NHP), Short-Form 36 (SF-36), and the Self-Rated Health scale (SRHS.)

PGWB NHP SF-36

 
Anx Dep. 

Mood
General 
Health

Vitality Total 
score

Emot. 
React

Energy Pain Phys. 
Mobil

Social 
Isol.

SRHS
Phys. 
Funct

Bodily 
Pain

Gen. 
Health

Vitality Social 
Funct.

Mental 
Health

PCS(a) MCS(b)

PGWB
Anxiety 1

Depressed Mood 0.70 1

General Health 0.45 0.49 1
Vitality 0.68 0.66 0.65 1
Total score 0.84 0.82 0.70 0.90 1
NHP§

Emotional 
Reactions 0.67 0.70 0.48 0.66 0.75 1

Energy 0.42 0.51 0.53 0.59 0.57 0.59 1

Pain 0.31 0.37 0.63 0.42 0.47 0.36 0.46 1
Physical Mobility 0.28 0.35 0.55 0.41 0.43 0.36 0.51 0.66 1
Social Isolation 0.35 0.434 0.32 0.35 0.42 0.48 0.45 0.27 0.29 1

SRHS 0.49 0.54 0.66 0.63 0.68 0.53 0.55 0.46 0.48 0.36 1

SF-36
Phys. Functioning 0.27 0.39 0.62 0.41 0.46 0.38 0.52 0.67 0.72 0.28 0.58 1

Bodily Pain 0.33 0.37 0.75 0.48 0.52 0.36 0.41 0.67 0.56 0.24 0.55 0.67 1

General Health 0.43 0.49 0.66 0.57 0.62 0.50 0.57 0.55 0.54 0.35 0.77 0.65 0.56 1

Vitality 0.64 0.62 0.66 0.84 0.83 0.63 0.61 0.47 0.46 0.37 0.70 0.49 0.53 0.66 1

Social Functioning 0.55 0.59 0.56 0.59 0.67 0.55 0.49 0.37 0.33 0.37 0.55 0.40 0.40 0.50 0.59 1

Mental Health 0.72 0.74 0.52 0.70 0.82 0.70 0.48 0.36 0.30 0.41 0.57 0.35 0.40 0.54 0.76 0.59 1

PCS (a) 0.23 0.30 0.73 0.43 0.44 0.29 0.48 0.68 0.68 0.22 0.61 0.86 0.81 0.73 0.51 0.37 0.26 1

MCS (b) 0.68 0.69 0.401 0.67 0.76 0.65 0.45 0.23 0.18 0.40 0.50 0.16 0.24 0.45 0.73 0.66 0.89 0.08† 1
Coefficients in similar sub-scales are shown in bold and are framed
† p > 0.05, NOT significant. All other correlations are significant p < 0.01. §NHP scores are reversed for consistency with the other instruments.
(a) Physical Component Summary, (b) Mental Component Summary
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Scatterplot diagrams were used to examine and visualize the relationships 

between some of the sub-scales (Figure 3). The Social Functioning domain (Figure 3a) 

showed a R2 coefficient of 0.18 for the NHP vs the SF-36, meaning that only approx. 18% of 

the variation in Social functioning measured with the NHP is described by the change in the 

same dimension measured with the SF-36. The correlation between the PGWB total score and 

the SF-36 Mental Component Summary was strong and the linear relationship the highest of 

all the comparisons tested, with an R2 = 0.65 (Figure 3b). The General Health domain also 

showed a strong correlation between all three instruments with the highest R2 coefficient 

between the Self-Rated Health scale and SF-36 General health (R2 = 0.58) (Figure 3c-e). 

Discriminative ability 

To compare the ability of the PGWB, the NHP and the SF-36 instruments to discriminate 

subjects on the basis of health, the presence of ill-health was defined as Self-Rated Health 

scale < 80 (median score). All of the sub-scales could significantly differentiate the presence 

of self-perceived ill-health (p < 0.001) and the effect sizes for all sub-scales are above the 

threshold to be considered clinically significant (Cohen’s d > 0.5). (Table 4). 
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Table 4. Discriminative ability of Psychological Well-being Index (PGWB), Nottingham Health 
Profile (NHP), Short-Form 36 (SF-36), and the Self-Rated Health scale to identify ill-health.
Mean values are given for all sub-scales when split according to the Self-Rated Health scale median 
score = 80.

p < 0.001 for comparisons in all sub-scales, calculated using Mann-Whitney U test
(a) Cohen’s d test for standardized mean effect size, d > 0.5 considered clinically significant.
§ NHP scores are reversed for consistency with the other instruments.

Self-Rated Health -
split at median 0-79 80-100 Effect size d (a)

PGWB
Anxiety 21.7 26.0 0.9
Depressed Mood 14.5 17.1 1.1
Positive Well-Being 14.2 18.1 1.2
Self-Control 14.3 16.5 1.6
General Health 12.1 16.0 1.5
Vitality 14.8 19.2 1.4
PGWB Total Score 91.3 112.9 1.4
NHP§

Emotional Reaction 80.4 97.1 1.0
Sleep 67.2 87.2 0.8
Energy 65.7 96.0 1.1
Pain 72.1 96.0 1.1
Physical Mobility 82.5 97.2 1.0
Social Isolation 89.0 98.3 0.6
SF-36
Physical Functioning 63.4 88.8 1.3
Role Physical 50.3 92.4 1.4
Bodily Pain 53.3 81.7 1.3
General Health 51.0 82.9 1.9
Vitality 49.6 78.3 1.5
Social Functioning 73.5 94.6 1.1
Role Emotional 60.4 92.6 1.0
Mental Health 65.8 86.2 1.2
Physical Component Score 41.7 53.9 1.4
Mental Component Score 46.0 56.4 1.1
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DISCUSSION 

The general aim of the study was to examine and compare the psychometric properties of 

three generic HRQoL instruments – the NHP, the SF-36 and the PGWB – and their 

association to the Self-Rated Health scale, when used in a general population sample. The 

instruments showed strong reliability and discriminative ability, and the sub-scales measuring 

the same HRQoL domain showed strong associations (mainly rs > 0.60), except in the Social 

functioning domain. The distributions were skewed with considerable ceiling effects which is 

to be expected when measuring HRQoL in a general population sample. All instruments 

differentiated between individuals with poor and good health. 

It is widely accepted from psychometric literature that an HRQoL-

measurement’s quality can be judged upon the reliability, stability, prominence of 

ceiling/floor effects and validity 29. Stability was not tested here because of the cross-sectional 

nature of this this study, but by the other criteria mentioned, the SF-36 and the PGWB 

performed equally well and both performed slightly better that the NHP. The PGWB had 

equivalent internal consistency to the SF-36, and had the least prominent ceiling and floor 

effect of the HRQoL instruments used.

Strong correlations were found between the PGWB and the SF-36 in the Mental 

Health, General Health and Vitality domains as well as between the PGWB total scores and 

SF-36 Mental Component Summary. A study on patients with asthma also found a high 

correlation between the SF-36 Mental Component Summary and the PGWB Total score, and 

concluded that administering the PGWB together with the SF-36 would be redundant 30. 

Another study in patients with Amyotrophic Lateral Sclerosis that focused solely on the 

Mental Health sub-scales in these two instruments found that internal consistency was 

equivalent and that all the PGWB sub-scales correlated strongly with the SF-36 Mental 

Health sub-scale 31. In the present study, a more nuanced approach was taken by comparing 

several similar sub-scales and not singling out Mental Health. These results support earlier 

recommendations to choose one or the other, particularly when the goal is to assess Mental 

Health, General Health or Vitality in a population sample in which the majority of the 

subjects do not have a chronic disease. 

The PGWB had the same ability to discriminate the presence of self-rated ill-

health as the SF-36 and the NHP. However, the PGWB should perhaps not stand alone if the 

aim is to assess HRQoL in a population since it does not meet the customary criteria for a 

HRQoL instrument 32. It does, on the other hand, contain aspects of positive well-being that 
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the others may miss 16. These results are important firstly because this is the only study, to our 

knowledge, that compares the PGWB to the SF-36 applied in a general population sample, 

and secondly because there is a lack of validity studies for the PGWB 14. 

In the present study, the SF-36 had a higher internal consistency, less prominent 

floor/ceiling effects and less skewed results than the NHP. These results support earlier 

findings that the SF-36 performs better than the NHP in population samples 8 9. The congruity 

between the two instruments was weakest in the Social isolation domain. The SF-36 Social 

Functioning sub-scale was more strongly associated with the NHP sub-scales for Emotional 

Reactions and Energy - much like previous findings 26 27. The items in the Social Functioning 

domain differ considerably in their content which may explain this result 33. The SF-36 

includes two questions on how/if physical and/or mental problems affect social interactions. 

The NHP includes five items on loneliness, social interactions, close friends, and a feeling of 

being a burden to others, but without the specific connection to physical or mental symptoms. 

Notably, for the four remaining common domains, covering both mental and physical aspects 

of HRQoL, each pair of NHP and SF-36 scales were strongly correlated. Both instruments 

had the same ability to discriminate the presence of self-rated ill-health. 

The only previous population based comparison, to our knowledge, between the 

SF-36 and the NHP was performed by Faria et al. in community dwelling subjects in Brazil 

with a mean age of 70 years 10. The results were mainly similar regarding internal consistency 

and convergent validity. Faria et al concluded that the SF-36 may be slightly favourable for 

use in a group of community dwelling elders because of the prominent ceiling effects seen in 

NHP.  Like Prieto et al, who studied patients with lung disease, we only found small 

differences between the instruments. It is questionable whether the small differences are 

clinically relevant even when the instruments are applied in a population sample 27. 

In this study, the Self-Rated Health scale correlated, not only with similar sub-

scales in the General Health domain, but with all the other instruments’ sub-scales. The 

correlations between Self-Rated Health scale and the NHP were the least pronounced of all 

the comparisons made, with moderate correlations for the sub-scales measuring the domains 

of Sleep, Pain, Physical Mobility, and Social isolation. As expected, this population sample 

did not report a high level of problems in these domains using the NHP. This makes it 

reasonable to conclude that these domains, when measured with the NHP, were not a major 

cause of distress for the subjects, and did not strongly affect how they rated their health with 

the Self-Rated Health scale. 
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The Self-Rated Health scale could be considered a measure of overall HRQoL 

even in general population samples when the need for quick and easy administration is 

pertinent 14 34 35. However, a single item Self-Rated Health measurement cannot be seen as a 

substitute for multi-item questionnaires when more specific information about specific 

domains such as mental functioning, sleep and pain e.g. are required. 

Strengths and Limitations

Very few comparative studies of HRQoL measurements have been published on population 

samples. This study reports the results from more than 400 subjects with a largely complete 

data set collected in 2008. However, the inclusion of middle-aged, mainly retired, 

predominantly female subjects may have led to selection bias and also affects the 

generalizability of the sample even if the follow-up rates were high. The conclusions about 

the discriminant validity of the instruments must also be drawn with care since the definition 

of ill-health was self-rated using the Self-Rated Health scale. Another limitation is the cross-

sectional design which makes it impossible to report on the responsiveness of the instruments.  

Content validity, structural validity, or measurement error were not evaluated either, and are 

all important criteria when evaluating HRQoL instruments 36. The order in which the 

instruments were administered could have resulted in a “context effect-bias.” However, all 

subjects completed the questionnaires in the same order minimizing the risk for systematic 

error.20

CONCLUSIONS

There was a high concordance between the instruments for evaluating HRQoL within each 

domain that was conceptually similar, except in the Social functioning domain. The PGWB 

performed as well as the SF-36 and better than the NHP regarding internal consistency. All 

three instruments could discriminate the presence of self-rated ill or good health. The Self-

Rated Health scale score correlated significantly with all the other instruments’ sub-scales. 

The results support the hypothesis of a strong association between self-rated health and 

HRQoL and the single-item Self-Rated Health scale should be considered when time and 

resource efficiency are required. 
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Legends to Figures

Figure 1

Frequency distributions (histograms) of similar sub-scales in the Nottingham Health Profile 

(NHP), Psychological General Well-Being index (PGWB), Short-Form 36 (SF-36) and Self-

Rated Health scale. Each row representing a domain (from top to bottom): Social 

Functioning, Pain, Physical Functioning, Mental Health, Vitality, General Health, Summary 

Scores. 

Figure 2

Distributions of scores in comparable dimensions in Nottingham Health Profile (NHP) and 

Short Form-36 (SF-36). NHP scores are reversed for consistency with the other instruments.

Figure 3

Correlation Scatter-plots between similar sub-scales in the Nottingham Health Profile (NHP), 

Psychological General Well-Being index (PGWB), Short-Form 36 (SF-36) and the Self-Rated 

Health scale (SRHS). a) Social functioning SF-36 vs NHP. b) Summary score SF-36 MCS vs 

PGWB. c) General Health SF-36 vs PGWB. d) General Health SF-36 vs Self-Rated Health 

scale. e) General Health PGWB vs Self-Rated Health Scale. R2 = coefficient of determination 

(goodness of fit).
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Figure 2 
Distributions of scores in comparable dimensions in Nottingham Health Profile (NHP) and Short Form-36 

(SF-36). NHP scores are reversed for consistency with the other instruments. 
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Figure 3 
Correlation Scatter-plots between similar sub-scales in the Nottingham Health Profile (NHP), Psychological 

General Well-Being index (PGWB), Short-Form 36 (SF-36) and the Self-Rated Health scale (SRHS). a) Social 
functioning SF-36 vs NHP. b) Summary score SF-36 MCS vs PGWB. c) General Health SF-36 vs PGWB. d) 

General Health SF-36 vs Self-Rated Health scale. e) General Health PGWB vs Self-Rated Health Scale. R2 = 
coefficient of determination (goodness of fit). 

264x163mm (300 x 300 DPI) 

Page 26 of 29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

Reporting checklist for cross sectional study. 

Based on the STROBE cross sectional guidelines. 

Instructions to authors 

Complete this checklist by entering the page numbers from your manuscript where readers will find 

each of the items listed below. 

Your article may not currently address all the items on the checklist. Please modify your text to 

include the missing information. If you are certain that an item does not apply, please write "n/a" and 

provide a short explanation. 

Upload your completed checklist as an extra file when you submit to a journal. 

In your methods section, say that you used the STROBE cross sectional reporting guidelines, and 

cite them as: 

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening 

the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for 

reporting observational studies. 

  Reporting Item 

Page 

Number 

Title #1a Indicate the study’s design with a commonly used term in the 

title or the abstract 

1 

Abstract #1b Provide in the abstract an informative and balanced summary 

of what was done and what was found 

2 

Background / 

rationale 

#2 Explain the scientific background and rationale for the 

investigation being reported 

4 

Objectives #3 State specific objectives, including any prespecified 

hypotheses 

4 

Study design #4 Present key elements of study design early in the paper 4 

Setting #5 Describe the setting, locations, and relevant dates, including 

periods of recruitment, exposure, follow-up, and data collection 

4-5 

Eligibility criteria #6a Give the eligibility criteria, and the sources and methods of 

selection of participants. 

5 
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 #7 Clearly define all outcomes, exposures, predictors, potential 

confounders, and effect modifiers. Give diagnostic criteria, if 

applicable 

5 

Data sources / 

measurement 

#8 For each variable of interest give sources of data and details of 

methods of assessment (measurement). Describe 

comparability of assessment methods if there is more than one 

group. Give information separately for for exposed and 

unexposed groups if applicable. 

5-6 

Bias #9 Describe any efforts to address potential sources of bias 7 

Study size #10 Explain how the study size was arrived at 5 

Quantitative 

variables 

#11 Explain how quantitative variables were handled in the 

analyses. If applicable, describe which groupings were chosen, 

and why 

7 

Statistical 

methods 

#12a Describe all statistical methods, including those used to control 

for confounding 

7 

 #12b Describe any methods used to examine subgroups and 

interactions 

7 

 #12c Explain how missing data were addressed 7 

 #12d If applicable, describe analytical methods taking account of 

sampling strategy 

n/a 

 #12e Describe any sensitivity analyses 7 

Participants #13a Report numbers of individuals at each stage of study—eg 

numbers potentially eligible, examined for eligibility, confirmed 

eligible, included in the study, completing follow-up, and 

analysed. Give information separately for for exposed and 

unexposed groups if applicable. 

5 

 #13b Give reasons for non-participation at each stage 5 

 #13c Consider use of a flow diagram  

Descriptive data #14a Give characteristics of study participants (eg demographic, 

clinical, social) and information on exposures and potential 

confounders. Give information separately for exposed and 

unexposed groups if applicable. 

9 

Page 28 of 29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 #14b Indicate number of participants with missing data for each 

variable of interest 

9 

Outcome data #15 Report numbers of outcome events or summary measures. 

Give information separately for exposed and unexposed 

groups if applicable. 

9 

Main results #16a Give unadjusted estimates and, if applicable, confounder-

adjusted estimates and their precision (eg, 95% confidence 

interval). Make clear which confounders were adjusted for and 

why they were included 

Table 2 

 #16b Report category boundaries when continuous variables were 

categorized 

Table 2 

 #16c If relevant, consider translating estimates of relative risk into 

absolute risk for a meaningful time period 

 

Other analyses #17 Report other analyses done—e.g., analyses of subgroups and 

interactions, and sensitivity analyses 

Table 3 

and 4 

Key results #18 Summarise key results with reference to study objectives 16 

Limitations #19 Discuss limitations of the study, taking into account sources of 

potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias. 

18 

Interpretation #20 Give a cautious overall interpretation considering objectives, 

limitations, multiplicity of analyses, results from similar studies, 

and other relevant evidence. 

19 

Generalisability #21 Discuss the generalisability (external validity) of the study 

results 

18 

Funding #22 Give the source of funding and the role of the funders for the 

present study and, if applicable, for the original study on which 

the present article is based 

19 

The STROBE checklist is distributed under the terms of the Creative Commons Attribution License 

CC-BY. This checklist can be completed online using https://www.goodreports.org/, a tool made by 

the EQUATOR Network in collaboration with Penelope.ai 
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ABSTRACT 
Objective The general aim was to meet the need for empirical comparative studies of Health-
Related Quality of Life (HRQoL) assessment instruments, by evaluating and comparing the 
psychometric properties and results of three different, widely used, generic HRQoL 
instruments in a population sample. The specific aims were to evaluate the sub-scales of the 
different instruments that measure the same domain, and to assess the association between the 
HRQoL measures and a single-item Self-Rated Health scale.
Design An observational cross-sectional study.
Setting A population-based sample from Gothenburg, Sweden, was studied in 2007-2008 in 
the World Health Organization MONItoring of trends and determinants for CArdiovascular 
disease (WHO MONICA-GOT). 
Participants 414 subjects were included, 77% women, age range 39-78 years.
Interventions The Nottingham Health Profile (NHP), the Short-Form 36 questionnaire (SF-
36), the Psychological General Well-Being index (PGWB), and a Self-Rated Health scale 
were used.
Outcome measures Scores were analysed for their psychometric properties, internal 
consistency (Cronbach's ), construct validity (Spearman’s rank correlations and R2 𝛼
coefficients), and discriminative ability for the presence of self-rated ill-health. 
Results PGWB and SF-36 had higher Cronbach's  scores than NHP. All correlations 𝛼
between the sub-scales that were conceptually similar were significant (p < 0.01). All sub-
scales could differentiate the presence of self-rated ill-health according to Self-Rated Health 
scale (p < 0.001). The Self-Rated Health scale correlated strongly with all of the three 
HRQoL instruments used.
Conclusions There was a high concordance between the instruments within each domain that 
was conceptually similar. All three HRQoL instruments (PGWB, SF-36 and NHP) could 
discriminate the presence of self-rated ill-health. The simple and quick Self-Rated Health 
scale correlated strongly with the more time-consuming PGWB, SF-36 and NHP. The result 
supports the existence of a strong association between the Self-Rated Health scale and 
HRQoL in the general population. 

ARTICLE SUMMARY
Strengths and limitations of this study

 Health-related Quality of Life (HRQoL) measurements are frequently asked for in 
clinical trials and controlled studies. Very few comparative, methodological studies of 
HRQoL instruments have been published on population samples. This study reports 
the results of 3 different HRQoL instruments from the general population of over 400 
Swedish subjects with a largely complete data set.

 All subjects completed the questionnaires in the same order minimizing the risk for 
systematic error.

 The definition of ill-health was self-rated using a quick and simple single-item Self-
Rated Health scale (0-100) which may affect conclusions about the discriminant 
validity of the instruments.
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 The cross-sectional design makes it impossible to report on the responsiveness of the 
instruments, which is an important criterion when evaluating a HRQoL instrument. 
Content validity, structural validity, and measurement error were not evaluated either.

 The study population is comprised of middle-aged, elderly, predominantly female 
subjects which affects the generalizability of the sample.

KEYWORDS
Health-Related Quality of Life; Methodology; Population study; Comparison; Instruments. 
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INTRODUCTION

Health-Related Quality of life (HRQoL) is an important variable in clinical 

practice and in medical literature with significant consequences for patients and for society. 

As the general population ages and as treatments become more advanced, widespread, and 

expensive, interest has grown in evaluating medical treatments using Patient Reported 

Outcome Measures, such as self-assessed HRQoL, as key variables 1 2. HRQoL has become 

an integral part of medical clinical research in all disciplines, and is even seen as a hard end-

point, alongside survival 3 4. However, a major challenge has been to find widely accepted 

definitions of HRQoL 5. 

HRQoL is, by nature, subjective, and a multidimensional approach must be 

taken to encompass physical and occupational function, psychological state, social interaction 

and somatic sensation caused by an illness and its consequent therapy upon a patient. 6 

HRQoL instruments are generally used to quantify health into health dimensions, or domains, 

such as mobility, ability to perform certain activities, emotional state, sensory function, 

cognition, social function, and freedom from pain.1 

There is a growing number of HRQoL measurement instruments available to 

researchers, and their sophistication, variety and scope is increasing. Since comparisons 

between clinical groups and population samples are common it is important that the HRQoL 

instruments used are reliable and valid in the population. However, few studies apply 

different instruments and compare the results, and even fewer do so in general population 

samples. A meta-analysis planned by Lorente et al aims to evaluate HRQoL instruments 

indicating the need for such comparisons 7.

Studies done in Dutch population samples in 1996 8 and 1997 9 and in a 

Brazilian population sample in 201110 are examples of studies that have applied different 

HRQoL instruments. All aimed to compare the reliability of scores, to assess the 

discriminative ability of potential outcome measures applied in a general population sample, 

and to assess the extent of agreement between the different instruments. The authors 

concluded that it is important to define one’s research question and underlined the need for 

careful consideration when choosing among HRQoL instruments. However, this is difficult 

when head-to-head analyses of different instruments with overlapping purposes are so rare. 

The HRQoL instruments compared in this study are Nottingham Health Profile (NHP), 

Psychological General Well-Being Index (PGWB), Medical Outcomes Study Short-Form 36 

(SF-36). All of the instruments reflect the HRQoL domains outlined above.
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The general aim was to meet the need for empirical comparative studies of 

Health-Related Quality of Life (HRQoL) assessment instruments, by evaluating and 

comparing the psychometric properties and results of three different, widely used, generic 

HRQoL instruments in a population sample. A specific aim was to evaluate the sub-scales of 

the different instruments that measure the same HRQoL domain. The hypothesis was that 

there would be a high concordance between similar subscales in the different instruments. 

Another specific aim was to assess the association between the HRQoL instruments and an 

easily administered single-item Self-Rated Health scale. The hypothesis was that the Self-

Rated Health scale is strongly associated with all domains of HRQoL.

METHODS

Study setting

This is an observational cross-sectional study of a population-based sample, n=414, from 

Gothenburg, Sweden, the World Health Organization (WHO), MONItoring of trends and 

determinants for CArdiovascular disease (MONICA-GOT) study 2007-2008.

Sample selection process

In 1995, 2592 individuals (age 25-64, 50% women) were recruited from the Gothenburg city 

census, which is kept up to date within a maximum of 14 days. This was the third population 

screening by the WHO MONICA-GOT in which 1618 individuals participated 11. The non-

attenders in 1995 could not participate due to travel, living abroad, unwillingness to attend, or 

inability to attend due to illness of a relative. The subjects were examined at a medical clinic. 

A randomly selected subset of these subjects (every 4th subject, and all of the women aged 45-

64 years, in total 662) underwent extra testing and they were invited for re-evaluation and 

assessment of HRQoL in 2008 12. Of these subjects, 495 responded, 97 were deceased, 13 

could not be traced and 57 did not reply. Sixty-four declined consent to participate and 17 did 

not come to clinic. In total, 414 subjects completed the HRQoL questionnaires. Two subjects 

were excluded because of incomplete data, leaving 412 subjects who were included in the 

analysis (62% participation rate, 77% women, age range 39-78 years).

Procedure

The subjects completed the questionnaires while visiting the Sahlgrenska University hospital, 

Gothenburg for medical examinations. After blood sampling, all subjects received breakfast 

during which the questionnaires were administered in the following order: NHP, PGWB, SF-

36, and a single item Self-Rated Health scale. A single operator performed the measurements 
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and administrations on all subjects. No personal guidance was given except for the 

instructions.

HRQoL Instruments

The Nottingham Health Profile (NHP)

NHP measures aspects of subjective health using a two-part questionnaire 13. In this study the 

NHP part I was used. Part I is comprised of 38 statements covering six dimensions concerning 

distress or limitations of activity: Physical Mobility, Pain, Sleep, Energy, Social Isolation, and 

Emotional Reactions. The response format is yes or no, dimension scores range from 0 to 100 

and each statement is weighted according to the level of severity. The higher the score, the 

greater the limitations/distress, i.e. the lower HRQoL. The NHP was developed in the 1980s 

but is still widely used, especially in Europe. It is useful because of its breadth and simplicity 

and is a suitable instrument for use in clinical practice and in populations where there are 

likely to be people with disabilities 14.

The Psychological General Well-Being Index (PGWB) 

The PGWB was designed to measure personal affective or emotional states reflecting a sense 

of well-being or distress intended for use in community surveys15. The PGWB includes 22 

items, with a six-grade Likert style response format where a high score represents a better 

HRQoL. The scores are summarized into an overall well-being score (PGWB Total score, 

range 22-132), and is also divided into six sub-scales: Anxiety (range 5-30), Depressed Mood 

(range 3-18), Positive Well-being (range 4-24), Self-control (range 3-18), General Health 

(range 3-18), and Vitality (range 4-24). The PGWB has been used in clinical trials and has 

performed well in both population-based and mental health samples 16.

The Medical Outcomes Study Short-Form 36 questionnaire (SF-36) 

The SF-36 is a multipurpose health survey comprised of 36 items where a high score 

represents a better HRQoL 17. It yields an eight-scale profile of functional health and well-

being: Physical Functioning, Role Physical, Bodily Pain, General Health, Vitality, Social 

Functioning, Role Emotional and Mental Health (range for all 0-100). It also generates 

psychometrically based physical and mental health summary measures: a Mental Component 

Summary and a Physical Component Summary. The Mental Component Summary is 

comprised of the sub-scales for Vitality, Social Functioning, Role Emotional, and Mental 

Health, whereas the Physical Component Summary is comprised of the sub-scales for 

Physical Functioning, Role Physical, Bodily Pain, and General Health. The SF-36 has been 

proven useful in surveys of general and specific populations, comparing the relative burden of 
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diseases, and in differentiating the health benefits produced by a wide range of different 

treatments 18. 

Self-Rated Health scale

Self-rated health was measured with a single question. Subjects were asked to rate their 

current health status between 0 and 100 on a linear analogue self-assessment scale; 0 being 

the worst conceivable and level and 100 the best conceivable level. The item is identical to 

question number 6 published in the 1990 edition of EQ-5D 19. Such single-item health 

indicators have consistently been shown to be strong correlates of objective health and even 

as predictors of mortality 20-22. 

Background variables

Age in whole years and sex were determined using the Swedish personal identity number on 

the day of the visit. Information about education level was recorded in whole years from the 

first grade, according to the subject. 

Statistical methods

Descriptive statistics for each of the instrument’s sub-scales including mean, median, standard 

deviation (SD), percentage of subjects with lowest (floor effect) and highest (ceiling effect) 

possible scores were calculated. The non-parametric Mann-Whitney U test was used to 

conduct all bivariate analyses, since the results were not normally distributed. The 

standardized mean effect size was calculated using Cohen’s d test (mean difference divided 

the pooled variance), d > 0.25 was considered educationally significant, d > 0.5 was 

considered clinically significant 23. Internal consistency was examined using Cronbach’s 

Alpha, > 0.70 was considered acceptable. Correlation analyses between the instruments 𝛼 

were focused on comparing the conceptually similar dimensions between the instruments 

used. Spearman’s rho correlations (rs) were used to analyse discriminant validity since the 

results were not normally distributed. Correlation coefficients were considered weak if rs < 

0.30, moderate if rs = 0.30 - 0.49 and strong if rs > 0.50. Regression analysis using the R2 

coefficient of determination was also calculated for certain sub-scale comparisons. The 

presence of self-rated ill-health was defined using the Self-Rated Health scale score split at 

the median. All scores below the median value were categorized as self-rated ill-health. 

All statistical analyses were calculated using Statistical Package for the Social 

Sciences (SPSS v. 24) software or Microsoft Excel. A p-value of <0.01 was chosen to reduce 

the risk of type II error. SF-36 scores were calculated using scoring software obtained from 

Optum™ license number QM03712, Mental and Physical component scores were calculated 
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using 1998 US norms. NHP scores were reversed for consistency with the other instruments 

to facilitate comparisons. 

Missing values were imputed in NHP questionnaire if less than 80% of the 

values were missing in a given sub-scale. In these 20 instances, the median value was 

calculated and imputed. Imputing was considered unnecessary when analysing the PGWB and 

the Self-Rated Health scale because the sample size was large and missing answers were not 

common.

In order to compare the results between the instruments NHP, PGWB, SF-36, 

and the Self-Rated Health scale, the authors identified 6 domains that were conceptually 

similar: Social Functioning, Pain, Physical Functioning, Mental Health, Vitality, and General 

Health and the Summary Scores. This categorisation was made based on the content in the 

items themselves and supported by previously published studies using these instruments 10 24-

27 (Table 1). 

The STROBE cross sectional checklist was used when writing the report 28.
Participant involvement

No subjects were involved in any stage of development, implementation or interpretation of 

this study. There are no plans to disseminate the results of this study to the study subjects.
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Table 1. Comparison of content of Nottingham Health Profile (NHP), Short-Form 36 (SF-36), Psychological General Well-being index (PGWB), 
and the Self-Rated Health scale to identify domains that are conceptually similar.

Domain name NHP SF-36 PGWB Self-Rated Health scale

Social Functioning Social Isolation Social Functioning - -

Pain Pain Bodily Pain - -

Physical Functioning Physical Mobility Physical Functioning - -

Mental Health Emotional Reactions Mental Health
Anxiety 

& 
Depressed Mood

-

Vitality Energy Vitality Vitality

General Health - General Health General Health Self-rated health

Summary Scores -
Physical Component Summary

 & 
Mental Component Summary

PGWB Total score Self-rated health
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RESULTS

Characteristics of the subjects

The mean age of the subjects who were included in the analysis (n = 412) was 62.8 years, 

range 39-78. Seventy-seven percent were women with a mean age 63.7 years, the men had a 

mean age 59.6 years (p < 0.001). The average number of school years was 12, no significant 

difference was found between men and women (data not shown). Most of the subjects (>90%) 

had been employed but were retired at the time of this investigation. 

Questionnaire scores and distribution

Three subjects (1%) had incomplete or largely incomplete NHP and PGWB questionnaires, 5 

subjects (1.2%) had incomplete or largely incomplete SF-36 questionnaires, and 9 subjects 

(2%) did not complete the Self-Rated Health scale.

Descriptive statistics for each of the HRQoL instruments are presented for the 

whole group in Table 2. Men and women scored similarly in all the NHP sub-scales and the 

Self-Rated Health scale. There were statistically significant differences between the sexes in 

some of the PGWB and SF-36 sub-scales, but further analysis to determine the effect size 

showed none of these differences to be of clinical significance (Cohen’s d range 0.2-0.4) (data 

not shown).

The distribution of the results was skewed for all of the instruments (Figure 1). 

The ceiling effect was most prominent in the NHP, in which 43 - 84% of the respondents 

scored at the ceiling in the different sub-scales. The highest proportion of respondents scoring 

at the ceiling in the NHP sub-scales was in the sub-scales Social Isolation (84%), Energy 

(70%) and Physical Mobility (66%). The highest ceiling effects in the SF-36 were seen in the 

sub-scales Role Emotional (69%), Role Physical (60%), and Social Functioning (59%). The 

highest proportion of ceiling scores in PGWB was seen in the sub-scale Depressed Mood 

(42%). The Self-Rated Health scale was the least skewed of all the instruments used and only 

5.3% reported the highest possible score of 100 (Table 2). 

Reliability 

Internal consistency coefficients for all instruments are shown in Table 2. The 

NHP yielded lower internal consistency estimates than the other two instruments (NHP mean 

⍺ = 0.77, range 0.66-0.87; PGWB mean ⍺ = 0.85, range 0.76-0.90; SF-36 mean ⍺ = 0.86, 

range 0.83-0.91). Two of the sub-scales in the NHP fell below the standard recommended ⍺ > 

0.70 for group comparisons (Social isolation and Sleep). All of the eight SF-36 sub-scales and 

four of six sub-scales in the PGWB had ⍺-coefficients >0.80.
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Table 2. Descriptive statistics and features of the Psychological Well-being Index (PGWB), 
Nottingham Health Profile (NHP), Short-Form 36 (SF-36), and the Self-Rated Health scale.

All subjects
Mean (SD) Median Floor (%) Ceiling (%) Cronbach's ⍺

PGWB (n=409)
Anxiety 24.1 (5.1) 26 0 34 0.90
Depressed mood 15.9 (2.7) 17 0.2 42 0.88
Positive well-being 16.4 (3.8) 17 0 1 0.85
Self-control 15.5 (2.6) 16 0 18 0.76
General health 14.3 (3.2) 15 0.2 16 0.76
Vitality 17.3 (4.2) 18 0.5 3 0.87
Total Score 103.6 (18.6) 109 0 1 -
NHP§ (n=409)      
Emotional Reaction 90.0 (18.8) 100 0.7 63 0.83
Sleep 78.7 (27.2) 89 3 44 0.67
Energy 83.3 (30.6) 100 7 70 0.77
Pain 85.8 (25.2) 100 2 60 0.87
Physical Mobility 91.0 (17.0) 100 0.5 66 0.80
Social Isolation 94.3 (15.3) 100 0.2 84 0.66
SF-36 (n=407)      
Physical Functioning 78.0 (23.7) 85 0.7 23 0.91
Role Physical 74.5 (37.3) 100 14 60 0.88
Bodily Pain 69.5 (25.7) 72 1 27 0.85
General Health 69.3 (23.4) 72 0.7 8 0.83
Vitality 66.1 (23.6) 70 1 5 0.85
Social Functioning 85.6 (22.7) 100 1 59 0.84
Role Emotional 78.8 (35.3) 100 11 69 0.84
Mental Health 77.6 (19.9) 84 0.2 10 0.86
Physical Component Summary 48.7 (10.3) 51 - - -
Mental Component Summary 52.0 (11.2) 56 - - -

     
Self-Rated Health scale (n=403) 75.7 (20.4) 80 0.2 5 -

§NHP scores are reversed for consistency with the other instruments. 
Floor/ceiling effects are not relevant for SF-36 Mental and Physical Component Summaries because these scores are 
calculated using US-norm values from 1998. 
Cronbach's ⍺ coefficient is not relevant for PGWB Total Score, SF-36 Mental or Physical Component Summaries, and the 
Self-Rated Health scale and is therefore not shown.
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Convergent validity

Correlations between the relevant sub-scales (Table 1) of the PGWB, SF-36, 

NHP, and the Self-Rated Health scale are shown in Table 3. Correlation coefficients for the 

conceptually similar sub-scales (Table 1) are shown in bold. All inter-instrument correlations 

were significant at p < 0.01 in the hypothesized direction. 

Correlations between similar domains within NHP and SF-36

The results found in the comparable dimensions of the SF-36 and NHP are 

shown in Figure 2. There were positive correlations between all the similar sub-scales of the 

SF-36 and NHP (Physical Functioning, Pain, Vitality, Social Functioning, and Mental Health, 

all p < 0.01) (Table 3).

Correlations between sub-scales measuring similar domains within NHP, SF-36 and PGWB

The correlations were positive and strong in the sub-scales between the PGWB 

and the SF-36 and the NHP respectively in the domains they had in common (Mental Health p 

< 0.01, and Vitality, p < 0.01). The PGWB sub-scales were more strongly associated with the 

SF-36 sub-scales than with the NHP sub-scales. Furthermore, the associations between the 

PGWB and the SF-36 were stronger than the associations between SF-36 and NHP within 

these domains. The PGWB total score was associated with both the SF-36 summary scores 

but the association was weaker with the Physical Component Summary than with the Mental 

Component Summary.

Correlations between the Self-Rated Health scale and the HRQoL instruments

Correlations between the Self-Rated Health scale and the General Health sub-

scales in the PGWB and the SF-36 were strong. The associations between the Self-Rated 

Health scale and the PGWB Total score and the SF-36 Physical Component Summary and 

Mental Component Summary were also strong. It is notable that there were no weak 

correlations between the Self-Rated Health scale and any of the other instruments’ sub-scales. 
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Table 3. Spearman’s rank correlations between the similar sub-scales (shown in Table 1) in Psychological Well-being Index (PGWB), Nottingham Health 
Profile (NHP), Short-Form 36 (SF-36), and the Self-Rated Health scale (SRHS.)

PGWB NHP SF-36

 
Anx Dep. 

Mood
General 
Health

Vitality Total 
score

Emot. 
React

Energy Pain Phys. 
Mobil

Social 
Isol.

SRHS
Phys. 
Funct

Bodily 
Pain

Gen. 
Health

Vitality Social 
Funct.

Mental 
Health

PCS(a) MCS(b)

PGWB
Anxiety 1

Depressed Mood 0.70 1

General Health 0.45 0.49 1
Vitality 0.68 0.66 0.65 1
Total score 0.84 0.82 0.70 0.90 1
NHP§

Emotional 
Reactions 0.67 0.70 0.48 0.66 0.75 1

Energy 0.42 0.51 0.53 0.59 0.57 0.59 1

Pain 0.31 0.37 0.63 0.42 0.47 0.36 0.46 1
Physical Mobility 0.28 0.35 0.55 0.41 0.43 0.36 0.51 0.66 1
Social Isolation 0.35 0.434 0.32 0.35 0.42 0.48 0.45 0.27 0.29 1

SRHS 0.49 0.54 0.66 0.63 0.68 0.53 0.55 0.46 0.48 0.36 1

SF-36
Phys. Functioning 0.27 0.39 0.62 0.41 0.46 0.38 0.52 0.67 0.72 0.28 0.58 1

Bodily Pain 0.33 0.37 0.75 0.48 0.52 0.36 0.41 0.67 0.56 0.24 0.55 0.67 1

General Health 0.43 0.49 0.66 0.57 0.62 0.50 0.57 0.55 0.54 0.35 0.77 0.65 0.56 1

Vitality 0.64 0.62 0.66 0.84 0.83 0.63 0.61 0.47 0.46 0.37 0.70 0.49 0.53 0.66 1

Social Functioning 0.55 0.59 0.56 0.59 0.67 0.55 0.49 0.37 0.33 0.37 0.55 0.40 0.40 0.50 0.59 1

Mental Health 0.72 0.74 0.52 0.70 0.82 0.70 0.48 0.36 0.30 0.41 0.57 0.35 0.40 0.54 0.76 0.59 1

PCS (a) 0.23 0.30 0.73 0.43 0.44 0.29 0.48 0.68 0.68 0.22 0.61 0.86 0.81 0.73 0.51 0.37 0.26 1

MCS (b) 0.68 0.69 0.401 0.67 0.76 0.65 0.45 0.23 0.18 0.40 0.50 0.16 0.24 0.45 0.73 0.66 0.89 0.08† 1
Coefficients in similar sub-scales are shown in bold and are framed
† p > 0.05, NOT significant. All other correlations are significant p < 0.01. §NHP scores are reversed for consistency with the other instruments.
(a) Physical Component Summary, (b) Mental Component Summary
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Scatterplot diagrams were used to examine and visualize the relationships 

between some of the sub-scales (Figure 3). The Social Functioning domain (Figure 3a) 

showed a R2 coefficient of 0.18 for the NHP vs the SF-36, meaning that only approx. 18% of 

the variation in Social functioning measured with the NHP is described by the change in the 

same dimension measured with the SF-36. The correlation between the PGWB total score and 

the SF-36 Mental Component Summary was strong and the linear relationship the highest of 

all the comparisons tested, with an R2 = 0.65 (Figure 3b). The General Health domain also 

showed a strong correlation between all three instruments with the highest R2 coefficient 

between the Self-Rated Health scale and SF-36 General health (R2 = 0.58) (Figure 3c-e). 

Discriminative ability 

To compare the ability of the PGWB, the NHP and the SF-36 instruments to discriminate 

subjects on the basis of health, the presence of ill-health was defined as Self-Rated Health 

scale < 80 (median score). All of the sub-scales could significantly differentiate the presence 

of self-perceived ill-health (p < 0.001) and the effect sizes for all sub-scales were above the 

threshold to be considered clinically significant (Cohen’s d > 0.5) (Table 4). 
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Table 4. Discriminative ability of Psychological Well-being Index (PGWB), Nottingham Health 
Profile (NHP), Short-Form 36 (SF-36), and the Self-Rated Health scale to identify ill-health.
Mean values are given for all sub-scales when split according to the Self-Rated Health scale median 
score = 80.

p < 0.001 for comparisons in all sub-scales, calculated using Mann-Whitney U test
(a) Cohen’s d test for standardized mean effect size, d > 0.5 considered clinically significant.
§ NHP scores are reversed for consistency with the other instruments.

Self-Rated Health -
split at median 0-79 80-100 Effect size d (a)

PGWB
Anxiety 21.7 26.0 0.9
Depressed Mood 14.5 17.1 1.1
Positive Well-Being 14.2 18.1 1.2
Self-Control 14.3 16.5 1.6
General Health 12.1 16.0 1.5
Vitality 14.8 19.2 1.4
PGWB Total Score 91.3 112.9 1.4
NHP§

Emotional Reaction 80.4 97.1 1.0
Sleep 67.2 87.2 0.8
Energy 65.7 96.0 1.1
Pain 72.1 96.0 1.1
Physical Mobility 82.5 97.2 1.0
Social Isolation 89.0 98.3 0.6
SF-36
Physical Functioning 63.4 88.8 1.3
Role Physical 50.3 92.4 1.4
Bodily Pain 53.3 81.7 1.3
General Health 51.0 82.9 1.9
Vitality 49.6 78.3 1.5
Social Functioning 73.5 94.6 1.1
Role Emotional 60.4 92.6 1.0
Mental Health 65.8 86.2 1.2
Physical Component Score 41.7 53.9 1.4
Mental Component Score 46.0 56.4 1.1
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DISCUSSION 

The general aim of the study was to examine and compare the psychometric properties of 

three generic HRQoL instruments – the NHP, the SF-36 and the PGWB – and their 

association to the Self-Rated Health scale, when used in a general population sample. The 

instruments showed strong reliability and discriminative ability, and the sub-scales measuring 

the same HRQoL domain showed strong associations (mainly rs > 0.60), except in the Social 

functioning domain. The distributions were skewed with considerable ceiling effects which is 

to be expected when measuring HRQoL in a general population sample. All instruments 

differentiated between individuals with poor and good health. 

It is widely accepted from psychometric literature that an HRQoL-

measurement’s quality can be judged upon the reliability, stability, prominence of 

ceiling/floor effects and validity 29. Stability was not tested here because of the cross-sectional 

nature of this this study, but by the other criteria mentioned, the SF-36 and the PGWB 

performed equally well and both performed slightly better that the NHP. The PGWB had 

equivalent internal consistency to the SF-36, and had the least prominent ceiling and floor 

effect of the HRQoL instruments used.

Strong correlations were found between the PGWB and the SF-36 in the Mental 

Health, General Health and Vitality domains as well as between the PGWB total scores and 

SF-36 Mental Component Summary. A study on patients with asthma also found a high 

correlation between the SF-36 Mental Component Summary and the PGWB Total score, and 

concluded that administering the PGWB together with the SF-36 would be redundant 30. 

Another study in patients with Amyotrophic Lateral Sclerosis that focused solely on the 

Mental Health sub-scales in these two instruments found that internal consistency was 

equivalent and that all the PGWB sub-scales correlated strongly with the SF-36 Mental 

Health sub-scale 31. In the present study, a more nuanced approach was taken by comparing 

several similar sub-scales and not singling out Mental Health. These results support earlier 

recommendations to choose one or the other, particularly when the goal is to assess Mental 

Health, General Health or Vitality in a population sample in which the majority of the 

subjects do not have a chronic disease. 

The PGWB had the same ability to discriminate the presence of self-rated ill-

health as the SF-36 and the NHP. However, the PGWB should perhaps not stand alone if the 

aim is to assess HRQoL in a population since it does not meet the customary criteria for a 

HRQoL instrument 32. It does, on the other hand, contain aspects of positive well-being that 

Page 16 of 29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

17

the others may miss 16. These results are important firstly because this is the only study, to our 

knowledge, that compares the PGWB to the SF-36 applied in a general population sample, 

and secondly because there is a lack of validity studies for the PGWB 14. 

In the present study, the SF-36 had a higher internal consistency, less prominent 

floor/ceiling effects and less skewed results than the NHP. These results support earlier 

findings that the SF-36 performs better than the NHP in population samples 8 9. The congruity 

between the two instruments was weakest in the Social isolation domain. The SF-36 Social 

Functioning sub-scale was more strongly associated with the NHP sub-scales for Emotional 

Reactions and Energy - much like previous findings 26 27. The items in the Social Functioning 

domain differ considerably in their content which may explain this result 33. The SF-36 

includes two questions on how/if physical and/or mental problems affect social interactions. 

The NHP includes five items on loneliness, social interactions, close friends, and a feeling of 

being a burden to others, but without the specific connection to physical or mental symptoms. 

Notably, for the four remaining common domains, covering both mental and physical aspects 

of HRQoL, each pair of NHP and SF-36 scales were strongly correlated. Both instruments 

had the same ability to discriminate the presence of self-rated ill-health. 

The only previous population based comparison, to our knowledge, between the 

SF-36 and the NHP was performed by Faria et al. in community dwelling subjects in Brazil 

with a mean age of 70 years 10. The results were mainly similar regarding internal consistency 

and convergent validity. Faria et al concluded that the SF-36 may be slightly favourable for 

use in a group of community dwelling elders because of the prominent ceiling effects seen in 

NHP.  Like Prieto et al, who studied patients with lung disease, we only found small 

differences between the instruments. It is questionable whether the small differences are 

clinically relevant even when the instruments are applied in a population sample 27. 

In this study, the Self-Rated Health scale correlated, not only with similar sub-

scales in the General Health domain, but with all the other instruments’ sub-scales. The 

correlations between Self-Rated Health scale and the NHP were the least pronounced of all 

the comparisons made, with moderate correlations for the sub-scales measuring the domains 

of Sleep, Pain, Physical Mobility, and Social isolation. As expected, this population sample 

did not report a high level of problems in these domains using the NHP. This makes it 

reasonable to conclude that these domains, when measured with the NHP, were not a major 

cause of distress for the subjects, and did not strongly affect how they rated their health with 

the Self-Rated Health scale. 
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The Self-Rated Health scale could be considered a measure of overall HRQoL 

even in general population samples when the need for quick and easy administration is 

pertinent 14 34 35. However, a single item Self-Rated Health measurement cannot be seen as a 

substitute for multi-item questionnaires when more specific information about specific 

domains such as mental functioning, sleep and pain e.g. are required. 

Strengths and Limitations

Very few comparative studies of HRQoL measurements have been published on population 

samples. This study reports the results from more than 400 subjects with a largely complete 

data set collected in 2008. However, the inclusion of middle-aged, mainly retired, 

predominantly female subjects may have led to selection bias and also affects the 

generalizability of the sample even if the follow-up rates were high. The conclusions about 

the discriminant validity of the instruments must also be drawn with care since the definition 

of ill-health was self-rated using the Self-Rated Health scale. Another limitation is the cross-

sectional design which makes it impossible to report on the responsiveness of the instruments.  

Content validity, structural validity, or measurement error were not evaluated either, and are 

all important criteria when evaluating HRQoL instruments 36. The order in which the 

instruments were administered could have resulted in a “context effect-bias.” However, all 

subjects completed the questionnaires in the same order minimizing the risk for systematic 

error.20

CONCLUSIONS

There was a high concordance between the instruments for evaluating HRQoL within each 

domain that was conceptually similar, except in the Social functioning domain. The PGWB 

performed as well as the SF-36 and better than the NHP regarding internal consistency. All 

three instruments could discriminate the presence of self-rated ill or good health. The Self-

Rated Health scale score correlated significantly with all the other instruments’ sub-scales. 

The results support the hypothesis of a strong association between self-rated health and 

HRQoL and the single-item Self-Rated Health scale should be considered when time and 

resource efficiency are required. 
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Legends to Figures

Figure 1

Frequency distributions (histograms) of similar sub-scales in the Nottingham Health Profile 

(NHP), Psychological General Well-Being index (PGWB), Short-Form 36 (SF-36) and Self-

Rated Health scale. Each row representing a domain (from top to bottom): Social 

Functioning, Pain, Physical Functioning, Mental Health, Vitality, General Health, Summary 

Scores. 

Figure 2

Distributions of scores in comparable dimensions in Nottingham Health Profile (NHP) and 

Short Form-36 (SF-36). NHP scores are reversed for consistency with the other instruments.

Figure 3

Correlation Scatter-plots between similar sub-scales in the Nottingham Health Profile (NHP), 

Psychological General Well-Being index (PGWB), Short-Form 36 (SF-36) and the Self-Rated 

Health scale (SRHS). a) Social functioning SF-36 vs NHP. b) Summary score SF-36 MCS vs 

PGWB. c) General Health SF-36 vs PGWB. d) General Health SF-36 vs Self-Rated Health 

scale. e) General Health PGWB vs Self-Rated Health Scale. R2 = coefficient of determination 

(goodness of fit).
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Frequency distributions (histograms) of similar sub-scales in the Nottingham Health Profile (NHP), 
Psychological General Well-Being index (PGWB), Short-Form 36 (SF-36) and Self-Rated Health scale. Each 

row representing a domain (from top to bottom): Social Functioning, Pain, Physical Functioning, Mental 
Health, Vitality, General Health, Summary Scores. 
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Figure 2 
Distributions of scores in comparable dimensions in Nottingham Health Profile (NHP) and Short Form-36 

(SF-36). NHP scores are reversed for consistency with the other instruments. 
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Figure 3 
Correlation Scatter-plots between similar sub-scales in the Nottingham Health Profile (NHP), Psychological 

General Well-Being index (PGWB), Short-Form 36 (SF-36) and the Self-Rated Health scale (SRHS). a) Social 
functioning SF-36 vs NHP. b) Summary score SF-36 MCS vs PGWB. c) General Health SF-36 vs PGWB. d) 

General Health SF-36 vs Self-Rated Health scale. e) General Health PGWB vs Self-Rated Health Scale. R2 = 
coefficient of determination (goodness of fit). 
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Reporting checklist for cross sectional study. 

Based on the STROBE cross sectional guidelines. 

Instructions to authors 

Complete this checklist by entering the page numbers from your manuscript where readers will find 

each of the items listed below. 

Your article may not currently address all the items on the checklist. Please modify your text to 

include the missing information. If you are certain that an item does not apply, please write "n/a" and 

provide a short explanation. 

Upload your completed checklist as an extra file when you submit to a journal. 

In your methods section, say that you used the STROBE cross sectional reporting guidelines, and 

cite them as: 

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke JP. The Strengthening 

the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for 

reporting observational studies. 

  Reporting Item 

Page 

Number 

Title #1a Indicate the study’s design with a commonly used term in the 

title or the abstract 

1 

Abstract #1b Provide in the abstract an informative and balanced summary 

of what was done and what was found 

2 

Background / 

rationale 

#2 Explain the scientific background and rationale for the 

investigation being reported 

4 

Objectives #3 State specific objectives, including any prespecified 

hypotheses 

4 

Study design #4 Present key elements of study design early in the paper 4 

Setting #5 Describe the setting, locations, and relevant dates, including 

periods of recruitment, exposure, follow-up, and data collection 

4-5 

Eligibility criteria #6a Give the eligibility criteria, and the sources and methods of 

selection of participants. 

5 
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 #7 Clearly define all outcomes, exposures, predictors, potential 

confounders, and effect modifiers. Give diagnostic criteria, if 

applicable 

5 

Data sources / 

measurement 

#8 For each variable of interest give sources of data and details of 

methods of assessment (measurement). Describe 

comparability of assessment methods if there is more than one 

group. Give information separately for for exposed and 

unexposed groups if applicable. 

5-6 

Bias #9 Describe any efforts to address potential sources of bias 7 

Study size #10 Explain how the study size was arrived at 5 

Quantitative 

variables 

#11 Explain how quantitative variables were handled in the 

analyses. If applicable, describe which groupings were chosen, 

and why 

7 

Statistical 

methods 

#12a Describe all statistical methods, including those used to control 

for confounding 

7 

 #12b Describe any methods used to examine subgroups and 

interactions 

7 

 #12c Explain how missing data were addressed 7 

 #12d If applicable, describe analytical methods taking account of 

sampling strategy 

n/a 

 #12e Describe any sensitivity analyses 7 

Participants #13a Report numbers of individuals at each stage of study—eg 

numbers potentially eligible, examined for eligibility, confirmed 

eligible, included in the study, completing follow-up, and 

analysed. Give information separately for for exposed and 

unexposed groups if applicable. 

5 

 #13b Give reasons for non-participation at each stage 5 

 #13c Consider use of a flow diagram  

Descriptive data #14a Give characteristics of study participants (eg demographic, 

clinical, social) and information on exposures and potential 

confounders. Give information separately for exposed and 

unexposed groups if applicable. 

9 
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 #14b Indicate number of participants with missing data for each 

variable of interest 

9 

Outcome data #15 Report numbers of outcome events or summary measures. 

Give information separately for exposed and unexposed 

groups if applicable. 

9 

Main results #16a Give unadjusted estimates and, if applicable, confounder-

adjusted estimates and their precision (eg, 95% confidence 

interval). Make clear which confounders were adjusted for and 

why they were included 

Table 2 

 #16b Report category boundaries when continuous variables were 

categorized 

Table 2 

 #16c If relevant, consider translating estimates of relative risk into 

absolute risk for a meaningful time period 

 

Other analyses #17 Report other analyses done—e.g., analyses of subgroups and 

interactions, and sensitivity analyses 

Table 3 

and 4 

Key results #18 Summarise key results with reference to study objectives 16 

Limitations #19 Discuss limitations of the study, taking into account sources of 

potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias. 

18 

Interpretation #20 Give a cautious overall interpretation considering objectives, 

limitations, multiplicity of analyses, results from similar studies, 

and other relevant evidence. 

19 

Generalisability #21 Discuss the generalisability (external validity) of the study 

results 

18 

Funding #22 Give the source of funding and the role of the funders for the 

present study and, if applicable, for the original study on which 

the present article is based 

19 

The STROBE checklist is distributed under the terms of the Creative Commons Attribution License 

CC-BY. This checklist can be completed online using https://www.goodreports.org/, a tool made by 

the EQUATOR Network in collaboration with Penelope.ai 
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