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Aree retrospective measures of change in 
qualityy of life more valid than prospective 
measures? ? 
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Abstract t 

Backgroundd Adaptation to changing health presents a challenge to measuring change 

inn quality of life (QoL). Previous studies have shown that different methods for measuring 

changee yield different results, but it is unclear which method provides a more valid 

measurementt of change. We investigated which of three commonly used methods for 

measuringg change in QoL yielded strongest associations with clinical measures of change 

inn health status. 

Methodss 268 HIV-1-infected patients starting highly active antiretroviral therapy completed 

QoLL measures at baseline and after 36 weeks. We calculated Pearson correlation-

coefficientss between change in QoL according to a prospective baseline and prospective 

follow-upp measurement, a retrospective baseline and prospective follow-up measurement, 

orr retrospective transition questions, and change in CD4-cell count, plasma viral-load, 

Body-Masss Index, and haemoglobin concentration. 

Resultss Patients evaluated their QoL significantly worse on the retrospective- than on the 

prospectivee baseline measurement (P<0.01). This may indicate that patients' reference 

valuee by which they evaluate their QoL changed over time, which would invalidate 

prospectivee serial QoL measurements. The retrospective baseline-measurement method 

yieldedd strongest associations with clinical measures of change (P=0.02 to P<0.01). 

Distinguishingg between change inferred from the conventional prospective- and the 

retrospectivee baseline-measurement method was meaningful, as the prospective method 

didd not lead to changes that would be considered clinically significant, whereas the 

retrospectivee baseline-measurement method did. 

Conclusionss A method for measuring change in QoL incorporating a retrospective 

baseline-measurementt showed strongest associations with change in clinical indicators of 

healthh status, suggesting a more valid measurement of change in QoL than a conventional 

prospectivee method. 



Introduction n 

Qualityy of life (QoL) is nowadays considered an important outcome when evaluating the 

effectt of clinical interventions. However, the fact that patients tend to adapt to changing 

circumstancess such as the onset of illness or start of treatment presents a challenge 

too the measurement and interpretation of self-reported QoL.12 Paradoxical findings of 

patientss reporting comparable QoL to healthy controls, and patients rating their QoL to be 

betterr than their health care providers, may be explained by adaptation.3 4 Adaptation to 

changedd circumstances could result in a change in the reference value by which patients 

evaluatee their QoL over time ("recalibration response shift").5 Such change may invalidate 

longitudinall comparisons of QoL, as these assume a constant reference value. Moreover, 

suchh change in reference values may also affect comparisons between treatment-groups 

overr time. Random allocation of treatment will not resolve this problem, as various 

treatmentt arms may affect the extent to which patients change their reference values 

differentially.6 6 

AA method that aims to measure change in reference values is the comparison of 

aa retrospective baseline measurement, i.e., thentest, with a conventional baseline 

measurement.66 In the thentest, which is administered at follow-up, patients are asked 

too provide a renewed judgement about their QoL at the time of the conventional baseline 

measurement.. If the thentest is completed with a concurrent follow-up measurement, it is 

assumedd that the same reference value is used for both measurements. Comparing the 

thentestt with a follow-up measurement has been proposed as a method to assess change 

inn QoL over time, which is unconfounded by change in reference values. Another method 

forr evaluating change in QoL is the retrospective appraisal of the perceived direction and 

magnitudee of change, i.e., transition questions. This method accords most with actual 

clinicall practice, in which physicians usually rely on asking a patient if they are better, the 

same,, or worse, when monitoring a patients' health over time. 

Previouss studies comparing prospective and retrospective methods for measuring change 

inn QoL have shown that different methods yield different results.716 Although it is generally 

assumedd that change inferred from serial prospective measurements is more valid than 

fromm retrospective assessments, such as the thentest and transition questions,8 their 

relativee validity has rarely been investigated. We investigated QoL among HIV-1 infected 

patientss who were starting highly active antiretroviral therapy (HAART). The advent 

off HAART has resulted in a major decline in HIV related morbidity and mortality in the 

Westernn world.17 We therefore anticipated HAART initiation to be a significant change in 

circumstancess that could possibly induce a change in QoL, and in reference values by 

whichh patients evaluate their QoL. 



Ourr objective was to determine which measure of change inQoL, i.e., conventional baseline-

andd follow-up measurements, retrospective baseline- and follow-up measurements, and 

retrospectivee transition questions, yielded strongest associations with clinical measures 

off change in health status, i.e., CD4 cells count, plasma HIV viral load, body mass index 

(BMI),, and hemoglobin concentration. 

Methods s 
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Betweenn January 1997 and June 2000, HIV-1 infected patients initiating a HAART regimen, 

enrolledd in a longitudinal study on QoL set up alongside three randomised clinical trials 

andd one observational cohort study.18-19 Eligible patients were 18 years or older, and 

weree able to complete a self-report questionnaire in Dutch. The study was approved by the 

institutionall review boards of all participating centres. All patients signed written informed 

consent. . 

QoLL was measured using four scales of the Medical Outcomes Study HIV health survey 

(MOS-HIV),, i.e., energy/fatigue, mental health, social functioning and overall QoL.20 

Too exemplify, overall QoL is assessed with the following question "How has the quality 

off your life been during the past 4 weeks?" MOS-HIV scores may range from 0 to 100, 

withh higher scores indicating better QoL. Patients completed the MOS-HIV at the start 

off HAART as baseline measurement, and after 36 weeks as follow-up measurement. In 

addition,, the MOS-HIV was administered as thentest after 36 weeks. In the instruction, 

wee emphasised that the purpose of the thentest was not to recall previous answers but 

too provide a renewed judgement of QoL at the start of HAART. We additionally rephrased 

thee items so that they referred to the baseline period. For example, the question on overall 

QoLL was rephrased into "How has the quality of your life been during the past 4 weeks 

beforee you started anti retroviral therapy for your HIV infection" Patients also completed 

fourr transition questions at week 36, inquiring to what extent their energy/fatigue, mental 

health,, social function and overall QoL had changed since HAART initiation. For example, 

transitionn in overall QoL was assessed usingthe question "To what extent has the quality of 

yourr life changed since you started anti retroviral therapy for your HIV infection?" The four 

transitionn questions were answered on a seven-point scale ranging from 'much worse' to 

'muchh better'. The transition questions and the thentest were included in a questionnaire 

separatee from the follow-up measurement. Patients were instructed to complete the follow-

upp measurement prior to the transition questions and thentest. 

Wee selected patients who completed the conventional baseline measurement, the 

follow-upp measurement, transition questions, and the thentest. We investigated whether 

baseline-differedd from thentest measurements using paired sample t-tests. We subtracted 



baseline-- from follow-up measurements (changes from baseline), and subtracted thentest-

fromm follow-up measurements (changes from thentest). Additionally, we expressed these 

changess in effect sizes, by dividing their mean by the standard deviation of the baseline-

orr thentest measurement, respectively.21 Effect sizes of 0.50 or higher have shown to 

certaintyy represent clinically meaningful changes.22 

Changee in CD4 cell count, plasma HIV viral load, BMI, and hemoglobin from the start of 

HAARTT to 36 weeks served as clinical criterion measures of change in health status. These 

changess were log-transformed to normalise their distribution. 

Wee calculated Pearson correlation coefficients between the three measures of change 

inn QoL and the three criterion measures. We inspected the linearity of the association 

betweenn change in QoL and the criterion measures using scatter plots. We compared 

correlationn coefficients using an overall Chi-square test for each MOS-HIV scale. If the 

overalll test revealed a statistically significant effect, post-hoc tests were performed 

too determine which correlation coefficient differed from the other two. Additionally, we 

investigatedd whether correlations between the four criterion measures of change and 

changee according to the three methods for measuring change in QoL differed between 

patientss with an asymptomatic HIV infection (CDC A) and patients with a symptomatic 

HIVV infection or AIDS (CDC B/C) using an overall Chi-square test. P values < 0.05 were 

consideredd to indicate statistical significance. Data analyses were performed using 

thee SPSS software for Windows version 11 (SPSS Inc., Chicago, IL, USA) and LISREL 8 

(Scientificc Software International Inc., Lincolnwood, IL, USA). 

Results s 

AA total of 268 patients (60%) completed all three measures of change in QoL, and were 

thuss eligible for the present study. Of the ineligible patients, 76 (17%) had no baseline 

measurement,, 43 (10%) had no follow-up measurement, and 58 (13%) did not complete 

thee thentest and transition questions. Eligible and ineligible patients were comparable 

att baseline regarding age, gender, HIV RNA concentration, BMI, and hemoglobin 

concentration.. However, eligible patients had a somewhat lower baseline CD4 cell count 

thann ineligible patients (mean CD4 cell count 268 cel ls/mm3 versus 342 cel ls/mm3 , P 

== 0.011). Characteristics of eligible patients at baseline are shown in Table 1. Over 36 

weeks,, there was a median (IQR) increase of 150 (70 to 250) CD4 cells/mm3 , a decline 

off 2.4 (1.8 to 3.0) plasma HIV RNA log10 copies/ml, an increase of 0.57 (-0.29 to 1.72) in 

BMI,, and an increase of 0.10 mmol/L (-0.40 to 0.60) in hemoglobin. At week 36. 93% of 

thee patients had plasma HIV RNA concentrations below 500 copies/ml. 



Tablee 1 : Characteristics of 268 patients at baseline. 

Characteristic c 
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agee (years), mean (SD) 

males,, number {%) 

ARVV therapy prior to HAART, number (%) 

CD44 cells/mm3, median (IQR) 

plasmaa HIV RNA loglO copies/ml, median (IQR) 

BMII (kg/m2), median (IQR) 

Hemoglobinn mmol/L 

CDCC disease stage, number (%) : 

asymptomatic c 

symptomatic c 

AIDS S 

39.9 9 

240 0 

48 8 

260 0 

4.70 0 

22.9 9 

8.5 5 

147 7 

69 9 
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(8.6) ) 

(89.6) ) 

(17.9) ) 

(120-385) ) 

(4.21-5.18) ) 

(20.7-25.0) ) 

(7.6-9.4) ) 

(54.9) ) 

(25.7) ) 

(19.4) ) 

SD== standard deviation. ARV= antiretroviral. HAART= highly active antiretroviral therapy. IQR= 

interquartilee range. BMI= body mass index. CDC= centers for disease control. 

Follow-upp measurements were significantly higher than baseline- and thentest measure-

ments,, indicating improvement in QoL over time (Table 2). Thentest measurements were 

significantlyy lower than baseline measurements, indicating that patients evaluated their 

baselinee QoL retrospectively to be worse than prospectively. Consequently, retrospective 

changess from thentest were substantially larger than prospective changes from baseline. 

Nonee of the changes from baseline would represent clinically meaningful changes, whereas 

threee out of four changes 

onn these same scales would be considered clinically meaningful according to the thentest 

methodd (i.e. overall QoL, energy/fatigue, and mental health). The retrospective transition 

questionss indicated statistically significant improvements in QoL, except for social 

functioning. . 

Tablee 2: Change in quality of life according to prospective and retrospective measurements. 

Baselinee Thentest Follow-up Prospective Retrospective Retrospective 

changee change transition 

fromm baseline* from thentest* Question* 

meann (SD) mean (SD) mean (SD) mean (95% CI) mean (95% CI) mean (95% CI) 

Overalll QoL 65(24) 5 5 ( 2 7 ) * * 74(23) 8 (5 to 12) 18 (15 to 22) 1.0 (0.2 to 1.1) 

(nn = 260) effect size 0.34 effect size 0.67 

Energy/fatiguee 61(20) 5 4 ( 2 3 ) * * 66(19) 5 (2 to 8) 12 (10 to 15) 0.7 (0.5 to 0.9) 

(nn = 264) effect size 0.25 effect size 0.53 

Mentall health 67(19) 5 8 ( 2 2 ) * * 71(18) 4 ( 1 to 6) 14 (11 to 16) 0.5 (0.3 to 0.7) 

(nn = 250) effect size 0.22 effect size 0.62 

Sociall function 79(26) 69 (31 ) * * 82(23) 4 ( 0 to 1) 13 (9 to 17) -0.1 (-0.2 to 0.1) 

(nn = 258) effect size 0.13 effect size 0.43 

SDD = standard deviation. CI = confidence interval. * Value of zero indicates unchanged QoL, values 

beloww zero indicate decline in QoL. values above zero indicate improvement in QoL. * * p < 0.01 paired 

samplee t-test, difference between thentest and baseline. 



Tablee 3: Pearson correlation coefficients between measures of change in quality of life and clinical 

measuress of change in health status. 

Changee in CD4 Change in body Change in Change in 

celll count mass index plasma viral haemoglobin 

toadd level 

(nn = 255) (n =197) (n = 241) (n = 76) 

Overalll quality of life 

Prospectivee change from baseline 

Retrospectivee change from thentest 

Retrospectivee transition question 

Energyy / Fatigue 

Prospectivee change from baseline 

Retrospectivee change from thentest 

Retrospectivee transition question 

Mentall Health 

Prospectivee change from baseline 

Retrospectivee change from thentest 

Retrospectivee transition question 

Sociall function 

Prospectivee change from baseline 

Retrospectivee change from thentest 

Retrospectivee transition question 

PP = 0.25 

0.21 1 
0.28 8 
0.20 0 

PP = 0.76 

0.25 5 
0.25 5 
0.29 9 

PP = 0.99 

0.24 4 
0.25 5 
0.24 4 

PP < 0.01 

0.18 8 
0.34* * 

0.29* * 

PP < 0.01 

0.28 8 
0.40* * 
0.16 6 

PP < 0.01 

0.28 8 
0.42* * 
0.21 1 

pp = o.oi 

0.21 1 
0.33* * 

0.10 0 
P<0.01 P<0.01 

0.31* * 

0.39* * 
0.12 2 

PP = 0.02 

0.13 3 

-0.21* * 
-0.03 3 

PP = 0.19 

-0.15 5 
-0.21 1 
-0.09 9 

PP = 0.91 

-0.07 7 
-0.07 7 

-0.04 4 
PP = 0.28 

-0.18 8 
-0.18 8 
-0.06 6 

P== 0.13 

0.24 4 

0.32 2 
0.06 6 

PP = 0.06 

0.20 0 
0.38* * 
0.17 7 

PP = 0.47 

0.11 1 
0.23 3 
0.16 6 

PP = 0.53 

0.19 9 
0.27 7 

0.14 4 

PP value refers to overall test of equal correlation coefficients, P < 0.05 indicates a difference among 

thee three correlation coefficients. * Significantly highest correlation coefficients as determined by 

post-hocc test. 

Tablee 3 shows the comparison of Pearson correlation coefficients between the three 

measuress of change in QoL and the clinical criterion measures. Scatter plots gave no 

indicationn of non linear relationships between change in QoL and change in clinical 

measuress of health status. The overall test of equal correlation coefficients was statistically 

significantt in seven instances. In all instances, change from thentest yielded the strongest 

associationn with clinical measures of change, in one instance together with change from 

baselinee (social function with change in BMI), and in another instance together with change 

accordingg to transition questions (social function with change in CD4 cell count). 

Wee found significantly higher correlations between change in CD4 cell count and the 

threee measures of change in QoL for patients with a symptomatic HIV infection or AIDS 

ass compared to patients with an asymptomatic HIV infection, for all four MOS HIV scales 

(PP values varied from 0.004 to 0.024). We also found statistically significantly higher 

correlationss between change in BMI and the three measures of change in QoL for patients 

withh a symptomatic HIV infection or AIDS as compared to patients with an asymptomatic 

HIVV infection, for energy/fatigue (P=0.022), and social functioning (P<0.001). 



Conclusions s 

AA group of HIV-1 infected patients whose health generally improved after starting 

antii retroviral therapy, evaluated their QoL significantly worse on a retrospective re-

evaluationn of their baseline status than on a prospective baseline assessment. This 

findingg suggests that patients may have adapted to changing health, which would result 

inn a change in reference values by which patients evaluate their QoL over time. Patient 

adaptationn to changing health could explain common paradoxical findings of QoL research, 

suchh as patients having comparable QoL as healthy persons. 

Aill self-report measures of change are subject to bias. Transition questions and the thentest 

methodd are, for instance, both subject to recall bias. The prospective method is subject to 

changingg reference values or adaptation. We therefore compared the correlation between 

self-reportt measures of change in QoL with objective, non-self report criterion measures of 

changee in health status. Changing reference values may hamperthe validity of longitudinal 

QoLL measurements. A method for measuring change in QoLaimed attakingadaptation into 

accountt by using a retrospective baseline measurement, i.e., thentest method, was most 

stronglyy related with clinical measures of change, suggesting a more valid measurement 

off change in QoL than standard methods. Distinguishing between change in QoL inferred 

fromm the conventional prospective- and the retrospective thentest method was clinically 

relevant,, as the prospective method did not lead to changes that would be considered 

clinicallyy significant, whereas the thentest method did. 

Ourr finding that patients evaluated their QoL to be worse on a retrospective- than a on 

conventionall baseline is consistent with findings from other studies among patients 

experiencingg an improvement in health status.1 0 1 3 These studies were conducted 

amongg pancreas-kidney transplant recipients, patients with hearing impairment, and 

patientss treated for colon-, and prostate cancer. Conversely, a better evaluation of QoL 

onn a retrospective- than on a conventional baseline was previously found among patients 

experiencingg deteriorating health, i.e. women with breast cancer.14 Retrospective transition 

questionss were previously found to lead to larger estimates of change in QoL than 

prospectivee measures among patients with respiratory illness, chronic arthritis, chronic 

loww back pain and those undergoing pancreas-kidney transplant.8 i a 16 Although our study 

samplee was limited to patients with HIV-1 infection, we believe it is plausible that our 

findingss may be representative to patients with others diseases as well who are clinically 

improving. . 

Severall mechanisms, other than change in reference values, may explain the difference 

betweenn prospective and retrospective measures of change in QoL, such as. recall 

bias,, social desirability bias, changing health expectations, and cognitive dissonance 



reduction.. However, our study design does not allow definite inferences about the cause 

off differences between prospective and retrospective measures of change. More definite 

inferencess about changing reference values being the cause of the difference between 

thee prospective- and the thentest method would require a comparison group in which 

noo change in reference values is expected, and operationalization and measurement of 

adaptationn and recall bias, in addition to the longitudinal design and objective non-self-

reportt criterion measures of change in health status. 

Wee found stronger associations between the method incorporatinga retrospective baseline 

measurementt and clinical measures of change than with other methods. In contrast, the 

transitionn questions yielded associations with clinical measures of change similar to those 

obtainedd using prospectively measured change. We believe this was not an artefact of the 

retrospectivee method in general, as transition questions also comprise a retrospective 

methodd for measuring change. We can only speculate about this difference between both 

retrospectivee methods. Transition questions ask about change, which may be difficult for 

manyy patients. Evidence suggests that patients do not infer change as the difference 

betweenn a baseline and follow-up measurement, but consider their QoL at follow-up and 

inferr the direction and extent to which change has occurred depending on how they are 

feelingg at follow-up.23 Possibly, providing a renewed judgement of QoL at the time of the 

conventionall baseline is relatively easier. Biased recall of quality of life at baseline may 

havee occurred with both the transition questions and the thentest. With both methods, 

patientss might have had difficulty recallingtheir quality of life 36 weeks earlier, and instead 

inferr that it was lower at baseline because their laboratory tests had improved. Therefore, 

wee believe the higher correlations for the thentest method compared to the transition 

questionss can not be explained by recall bias. 

Ourr study has several limitations. No external gold standard exists for measuring change in 

QoL.. We compared change in QoL with clinical measures of change in health status. Although 

wee chose clinical measures previously shown to be related with QoL24 26, these cannot be 

expectedd to be perfect surrogate markers for QoL. Moreover, QoL among patients who are 

treatedd with HAART may be affected by factors not covered by the criterion measures, such 

ass pill burden and toxicities. Nevertheless, associations between the clinical measures 

off change and QoL were expected and indeed found. We found strongest associations 

betweenn the thentest method and change in BMI compared to change in CD4 cell count or 

HIVV RNA concentrations. This finding may be explained by the fact that CD4 cell count and 

HIVV RNA are laboratory measures whereas BMI is a clinical measure. Clinical measures 

suchh as BMI can be expected to be more directly noticeable to a patient than laboratory 

results,, and therefore to be more strongly related to QoL. Additionally, we expect that most 

patientss were to some extent aware of their body weight at the time of completion of the 

follow-upp questionnaire. In contrast, the percentages of patients that completed the follow-



upp QoL questionnaires on the same day or prior to the measurement of CD4 cell count 

andd HIV RNA were 79 and 75% respectively. These patients were thus unaware of their 

laboratoryy results at the time of questionnaire completion. 

Wee used change in BMI as one of the clinical criterion measures. The relation between BMI 

andd QoL may be complicated by peripheral lipodystrophy, an adverse effect of HAART.27 

Ass lipodystrophy usually occurs after 48 weeks of HAART, and none of our patients was 

diagnosedd with lipodystrophy, we feel it is unlikely that lipodystrophy affected our results. We 

selectedd patients who completed all measures of change in QoL. This may have introduced 

selectionn bias. Therefore, the effectiveness of HAART regarding QoL. plasma viral load. 

CD44 cell count, BMI, and hemoglobin may not be generalised to all patients who initiate 

HAART.. Ouranalysis was primarily restricted to men, reflecting the demographics of the HIV 

infectedd population initiating HAART in the Netherlands at the time we enrolled patients in 

ourr study. Our results may therefore not necessarily be generelizable to women. 

Distinguishingg between prospective and retrospective measures of change in QoL can be 

relevantt to cost effectiveness analysis. As the thentest method resulted in larger changes 

inn QoL than the prospective method, the thentest method would also lead to more quality-

adjustedd life years gained by treatment. Consequently, the thentest would lead to a more 

favourablee cost-effectiveness ratio than the prospective method. 

Patients'' self-reported QoL will likely remain a central aspect in the evaluation of clinical 

interventions.. Current standard methods for measuring change in QoL do not take into 

accountt that patients may adapt to changing health. Our study suggests a more valid 

measurementt of change in QoL than standard methods, by taking into account this 

adaptation.. Future studies should further investigate and validate such methods for 

measuringg change in QoL, as currently used standard methods could be improved upon. 
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