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Anemia is common in patients with chronic kidney disease (CKD), 
and can have a substantial negative impact on patients’ quality of life 
(QoL)1.  

Measurement of hemoglobin is typically used to monitor anemia and 
assess the efficacy of treatments.

Patients with anemia typically experience symptoms of low energy, 
fatigue and decreased physical function, which contribute to the 
negative impact on QoL2. 

The Short-Form 36 version 2 (SF-36v2®) is a widely used general 
health-related QoL measure.3 It is a 36-item scale, which measures 
eight domains of health status: physical functioning; physical role 
limitations; bodily pain; general health perceptions; vitality items; social 
functioning; emotional role limitations and mental health.

The Vitality domain of the SF-36 (SF-36VT) offers a 4-item assessment 
of fatigue and energy levels (see Table 1 for description of items). 

We evaluated the psychometric properties and score interpretation 
of SF-36VT in patients with anemia of chronic kidney disease (CKD). 
Specifically, we assessed if: 1) the measure remained stable when 
no change in health state occurred (reliability); 2) the measure was 
correlated with similar measures of health (construct validity); and 3) 
the measure scores changed when a change in health state occurred 
(responsiveness). 

A sample of 450 patients with anemia of CKD not currently receiving 
dialysis (n=350) and patients initiating dialysis (n=100) was used in 
these analyses. 

Assessments included: internal-consistency (Cronbach’s alpha 
coefficients) and test-retest reliability (Intraclass correlation coefficients); 
convergent and known-groups construct validity; and responsiveness. 

Thresholds for within-patient meaningful change were estimated by 
anchor-based (Patient Global Impression of Severity [PGI-S] and  
PGI-Change [PGI-C]) and distribution-based methods. 

Conclusions
SF-36VT is a reliable, valid and responsive measure for assessing 
fatigue/energy in patients with anemia of CKD. Disease-specific 
measures that assess the full symptom burden and impact of anemia 
of CKD will help to fully characterize the health and well-being of these 
patients.
SF-36VT within-patient meaningful change estimates may help 
interpret the benefit of a medical intervention for the management 
of anemia of CKD. Six points is estimated as the minimal clinically 
important difference, with 12 and 18 point changes as options for higher 
thresholds. 

Introduction Results

Methods

Internal-consistency reliability was good (Cronbach’s alpha 0.83;  
Table 1), and test-retest reliability was acceptable (intraclass correlation 
coefficient 0.68). 

Table 1. Internal-consistency reliability of SF-36VT (Day 1)

Domain / item N Cronbach’s 
alpha

Correlation  
with domain

SF-36VT  0.83  

 Time full of life 422 0.81 0.62

 Time a lot of energy 422 0.77 0.71

 Time worn out 422 0.81 0.62

 Time tired 422 0.77 0.71

Table 2. Construct validity: correlations between SF-36VT and 
other measures of fatigue or impairment (Day 1)

Domain / item Correlation coefficient,  
SF-36VT

Measure at Day 1 N r(p)

CKD-AQ Tiredness / weakness 
domain 422 0.75 

(p<0.0001)

WPAI-ANS-CPV activity impairment 316 –0.51 
(p<0.0001)

Table 4. Meaningful-change thresholds for SF-36VT based on change 
in PGI-S between Day 1 and Week 28

SF-36 Vitality ∆ (Week 28 – Day 1)

PGI-S N Mean SD

 +4 improved 1 0.0 –

 +3 improved 0 – –

 +2 improved 10 11.9 28.18

 +1 improved 49 6.1 20.98

 No change 169 0.9 18.29

 –1 worsened 64 –4.6 17.40

 –2 worsened 25 –4.3 17.47

 –3 worsened 2 21.9 13.26

 –4 worsened 1 0.0 –

 F value  2.41  

 Prob F  0.0202  

Table 3. Known-groups validity: SF-36VT and Patient Global Impression of Severity (PGI-S) groups (Day 1)
Patient Global Impression of Severity 

p-value for 
pairwise 

comparisons1,2

Very severe / severe Moderate Mild Absent Overall F-test

SF-36VT Total  
N N LS Mean  

(SE) N LS Mean 
(SE) N LS Mean  

(SE) N LS Mean 
(SE) F p-value

 422 19 37.8 (4.9) 115 43.4 (2.0) 127 56.6 (1.9) 161 60.3 (1.7) 18.49 <0.0001 1 vs 2: 0.7769 
1 vs 3: 0.0054 
1 vs 4: 0.0003 

2 vs 3: <0.0001 
2 vs 4: <0.0001 
3 vs 4: 0.5490

1. Pairwise comparisons between LS Means performed using Scheffe’s test adjusting for multiple comparisons
2. Numbers 1 to 4 represent the columns from ‘very severe/severe’ to ‘absent’. ‘Very severe’ and ‘severe’ combined into a single group due to low sample size in ‘severe’ group

Convergent validity was strong based on correlations (≥0.5) with the 
Chronic Kidney Disease-Anemia Questionnaire (CKD-AQ)1 and the Work 
Productivity and Activity Impairment Questionnaire: Anemic Symptoms 
Clinical Practice Version (WPAI-ANS-CPV; Table 2).

Greater impairment based on SF-36VT score was associated with  
more severe ratings on PGI-S, supporting known-groups validity  
(Table 3).

SF-36VT scores were responsive to change, with consistent patterns 
of increase observed with improvements in other measures (eg PGI-S, 
SF-36 Physical Functioning, SF-36 General Health, Euroqol 5-dimension).
Anchor-based methods yielded a within-patient meaningful change 
from Day 1 to Week 28 of 6.1 points on the SF-36VT based on 1-point 
improvement in PGI-S (Table 4). For a 2-point improvement in PGI-S, 
the within-patient meaningful change on the SF-36VT was 11.9 points. 
Within-patient meaningful change based on PGI-C ratings 
were 6.8 (very much improved) and 4.5 (moderately improved). 
Distribution-based estimates of within-patient meaningful change 
thresholds were 6.78 (0.3 SD), 11.31 (0.5 SD) and 9.56 (∆ 0.50 SD).  


