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↑What is “already known” in this topic: 
We evaluated the response shift in QOL changes in Iranian 
cancer patients.   

→What this article adds: 
This study was the first longitudinal prospective study to show 
response shift in patients in developing countries with a differ-
ent background of QOL compared to developed countries.  
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Abstract 
    Background: During the course of disease, particularly of chronic diseases, changes in internal standards cause certain changes in 
the estimation of quality of life (QOL). These changes indicate the phenomenon of ‘response shift’. The present study aimed at as-
sessing response shift in different scales of QOL in Iranian cancer patients.  
   Methods: To assess response shift through the ‘then test’ approach, we asked 211 cancer patients to complete the EORTC QLQ-C30 
questionnaire at pretest (at the beginning of the study), posttest (3 months later), and then test (administered immediately after the post-
test). Paired t test and Cohen’s effect size were used for comparison. 
  Results: Response shift was significant in all 4 scales under study, i.e. fatigue, pain, emotional functioning, and general QOL 
(p<0.001). Fatigue, pain, and global QOL have deteriorated significantly with then test approach and emotional function was signifi-
cantly improved.  
   Conclusion: We observed a response shift in Iranian cancer patients in our study. Thus, in light of the multifactorial nature of QOL 
and the effect of the response shift bias on different aspects of QOL changes, it is of utmost importance to keep this bias in mind when 
interpreting the results and managing cancer patients’ treatment regimens.  
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Introduction 
One of the main goals of cancer management is to pre-

serve and improve patients’ quality of life (QOL) (1), par-
ticularly in patients whose treatments are meant to palliate 
and not to cure the disease (2). QOL covers a wide range 
of concepts and has a multidimensional nature, which also 
includes objective and subjective dimensions (3). Hence, 
generally speaking, QOL may be defined as an individu-
al’s self-perceived satisfaction at any stage of life, which 
is related to satisfaction of different life scales (4). With 
the passage of time, health researchers distanced them-
selves from rigorous clinical measurements and began to 
measure the patient’s self-assessment of his/her health 
status. Assessment of health-related QOL was applied to 
meet this end (5, 6). Self-reporting of side-effects and 
complications is one of the most important parameters 
applied in the assessment of standard and novel experi-

mental therapeutic techniques in cancer patients (7). 
Based on the existing body of evidence, patients with 
chronic diseases may experience changes in the internal 
standards of QOL through the course of disease, which 
indicates the phenomenon of ‘response shift’ (8, 9). Re-
sponse shift may occur as a result of severe holistic 
changes in health states that have taken place recently (9). 
Since the disease and cure are associated with symptoms 
and side effects, the patient learns to adapt to them. This 
may change the patient’s internal standard of assessment, 
so the measurement of QOL changes may be biased (10-
12). In fact, during the course of the disease, adaptation to 
the disease may lead to changes in internal standards, lev-
el of health, and self-reported QOL. Eventually, the per-
son will return to his/her usual settings and activities, 
whereas in fact the person may have undergone major 
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changes (13). These changes may take as long as 4 to 7 
weeks (14). This condition results from a change in self-
reporting of one’s health status and should be taken into 
account in any study and/or clinical condition in which 
changes occur in health states; moreover, response shift 
should be kept in mind while interpreting QOL changes 
(15). In QOL studies, the important point is that the direc-
tion of response shift using the then test approach is very 
different in different studies and that a clear standard is 
lacking (16). To our knowledge, no study has been con-
ducted on response shift in developing countries including 
Iran and the fact that QOL is a cultural construct necessi-
tates this study among Iranian patients. Here, in addition 
to evaluating the response shift in QOL changes, we have 
also examined the association between background and 
clinical factors in each of the QOL scales and response 
shift. The results of this study may help in the interpreta-
tion and analysis of QOL research studies.  

 
Methods 
Population under study 
A prospective cohort study was conducted in which pa-

tients were followed-up 3 months after the study began. 
The goal was to investigate response shift on QOL in can-
cer patients. The population under study consisted of 211 
patients with different types of cancer, who were included 
in the study during April 2013 and June 2014. Samples 
were selected from patients attending Cancer Institute of 
Imam Khomeini hospital, who had received their patholo-
gy reports no longer than 8 weeks. After explaining the 
study procedure to the patients and confirming the pres-
ence of the inclusion criteria, the patients signed the writ-
ten consent forms. Convenience sampling was continued 
until the necessary sample size was reached.  

The inclusion criteria were as follow: age >18 years, not 
having participated in another QOL study simultaneously, 
not having a chronic psychiatric disease simultaneously, 
not having another chronic disease simultaneously, and 
the ability to respond during the interview.  

The EORTC QLQ-C30 questionnaire was completed for 
the patients at pretest, posttest, and then test. In the then 
test approach, an evaluation was done at the beginning of 
the study at pretest. Then, another assessment was done 3 
months later (posttest). When standard methods are ap-
plied to assess QOL changes, the difference between pre-
test and posttest scores are referred to as ‘conventional 
changes’. The then test approach is a ‘retrospective’ eval-
uation of the pretest (17-19), ie, the patient is asked to 
recall the past and score his/her QOL at the time with 
his/her current standards (20). The adjusted changes indi-
cate the difference between the then test and the posttest, 
reflecting the QOL changes following response shift and 
‘adjusted treatment or time effect’, reflecting the changes 
in QOL after removing the effect of response shift bias 
(21, 22). In most QOL studies, where response shift is 
measured through the then test approach and the EORTC 
QLQ-C30 questionnaire, the scales of fatigue, pain, emo-
tional functioning, and global QOL are considered in as-
sessing RS (16, 23). We, too, chose these 4 scales for our 
study.  

Prior to the study, the interviewers were taught how to 
complete the forms. Then, their skills were evaluated by 
the researcher. Then, the aforementioned questionnaire 
was completed by the patients at the beginning of the 
study, at pretest. Then, the patients were again interviewed 
twice, once for the conventional posttest and once for the 
then test, 3 months later. The first evaluation was done 
during outpatient visits or indoor admissions, and the sec-
ond evaluation was conducted 3 months later. Before the 
interview, the interviewer ensured that the patient com-
pletely understood the concept of the then test. Then, s/he 
would ask the patient to explain her/his understanding of 
the subject. Thereafter, the patients were asked the follow-
ing questions: “Are you aware of your disease?”, “Do you 
know why you have been admitted?”, “Do you know why 
you have undergone surgery?” The questions had to be 
asked in a clear manner and not causing confusion in the 
patients if they were unaware of their disease. The ques-
tionnaire was completed by the interviewer in a quiet en-
vironment. The patient would be considered a loss to fol-
low-up if 3 follow-up attempts were unsuccessful.  

 
Ethical considerations 
This study has been approved by the Ethics Committee 

of Tehran University of Medical Sciences (project num-
ber: 22758). Written informed consent was taken from all 
participants. Participants could leave the study at any time 
they wished. Participation in the study did not harm the 
patients. Moreover, leaving the study or non-participation 
did not affect the treatment procedure. 

 
Data collection tool 
The EORTC QLQ-C30 questionnaire is a 30-item ques-

tionnaire that assesses QOL in cancer patients. It includes 
a general scale on QOL and global health status, 5 func-
tional scales (physical, role, emotional, cognitive, and 
social), 3 symptom scales (fatigue, nausea and vomiting, 
and pain), and 6 single units (dyspnea, insomnia, appetite 
loss, constipation, diarrhea, and financial difficulties). The 
validity and reliability of this questionnaire have already 
been evaluated in Iran (24). The items of the functional 
and symptoms scales are scored from 1 to 4 and those of 
the global health status/QOL scale are scored from 1 to 7. 
Based on the following guide, all scales are allocated 
scores 0 to  100, such that the highest functional scale 
score indicates the highest health score or functional level, 
the highest global health status/QOL scale score indicates 
the highest level of QOL, and the highest symptoms scale 
score indicates the most number of problems and disease 
signs (25). The higher the scores in the following func-
tional scales, the better the patient’s QOL (physical, role, 
social functioning, emotional functioning, cognitive 
scales, financial difficulties, and global health status). The 
higher the scores in the following scales, the worse the 
patient’s QOL (fatigue, nausea and vomiting, pain, dysp-
nea, appetite loss, constipation, diarrhea, and financial 
difficulties).  

 
Statistical analysis 
All patients whose QoL had been assessed at the begin-
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ning of the study were reassessed at follow-up. Data were 
analyzed using STATA-12 & SPSS-18. Mean, standard 
deviation (SD), and range were calculated for all the con-
tinuous variables. Frequency distribution (number and 
percentage) was reported for the discrete variables. Paired 
t test was used to examine the difference between the post 
and then tests. Here, we evaluated response shift through 
the then test approach. Response shift was calculated from 
the difference between then test and pretest (26). Also, 
conventional changes were calculated from the difference 
between posttest and pretest. The difference between post-
test and then test, which removes the induced effect of RS 
on treatment and estimates the treatment effect without 
confounding, was also calculated. Cohen’s effect size was 
estimated using the equation below to calculate the magni-
tude of the difference between the then test and pretest. 
Cohen’s effect size is interpreted as follows:  0.5>d>2.0, 
0.8>d>5.0, and d>0.8 indicate small effect size, average 
effect size, and large effect size, respectively. The equa-
tion for calculating effect size is as follows (27):  

 	 	 		 	 	  

 

Results 
Participants’ particulars 
A total of 211 patients were included in this cohort 

study. These patients had breast, gastrointestinal tract 
(GIT), lung, bladder, genital organs, and head and neck 
cancers. The majority of the patients had either breast 
(40.6%) or GI (30.1%) cancers. Their age ranged from 20 
to 84 years, with a mean±SD of 51.3±13.9 years. Re-
sponse rate was 87.3% (n= 184) at the time of the follow-
up (3 months later). We had 27 (12.7%) cases of loss to 
follow-up, of them 10 (4.7%) died and 17 (8.0%) did not 
wish to continue with the study. Of the patients, 82.3% 
had been informed of their illness. Almost 95% (n= 135) 
of patients’ histopathology were of the carcinoma type. 
The spread of the cancer was localized in 37.4%, metasta-
sized in 39.3%, regional in 11.9%, and uncertain in 11.4% 
of the cases (Tables 1 and 2). 

QOL changes have been illustrated in Table 3. The 
mean difference of physical functioning (PF) had signifi-
cantly decreased by -7.57 (95% CI: 3.15 – 11.9) from pre-
test to posttest. In other words, the individual’s physical 
functioning had decreased over time. On the other hand, 
the mean posttest – pretest changes were not significant in 
the role, social, and cognitive functioning (CF) scales. 

Table1. Socio-demographic characteristics of the participants at baseline (n=211) 
Descriptive statistic Variable 

 Education status (years) 
7.16(5.22) Mean(SD) 

0-17 Range 
 Constructed area per capita (m2) 

34.29(33.64) Mean(SD) 
2.4-300 Range 

 Room Num per capita 
0.67(0.50) Mean(SD) 

0.16-4 Range 
 Household dimension (Person) 

3.57(1.67) Mean(SD) 
1-10 Range 

  
Table 2. Socio-demographic and clinical characteristics of the participants at baseline (n=211) 

N (%) Category Variable 
179(84.83) Married Marital status 

15(7.11) Single 
14(6.64) Widow 
5(1.42) Separated 

141(67.14) Owner House status  
55(26.19) Rent 
12(5.71) Parents 
2(0.95) Other 

0 Excellent Self-rated economic status 
0 Very good 

24(11.43) Good 
129(61.43) Not bad 
57( 27.14) Bad 
85(40.67) Breast Cancer Type 
63(30.14) GI 
22(10.53) Reproductive organs 
7(3.35) Lung 
8(3.83) Bladder 
6(2.87) Prostate 
16(7.66) Head and neck 
2(0.96) Sarcoma 

79(37.44) Local Spread of tumor at the 
time of interview 25(11.85) Regional 

83(39.34) Metastasis 
24(11.37) Uncertain 
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In the items scale, the means of nausea and dyspnea had 
increased significantly as 4.73 (95%CI: -9.35- -0.08) and 
6.63 (95%CI: -11.39-1.86), respectively. In the other 
words, the patients reported greater nausea and dyspnea 
(DY) 3 months later at posttest. Insomnia (SL) and consti-
pation (CO) had become less over time, while diarrhea 
had slightly increased at posttest. Nonetheless, neither of 
the aforementioned changes was significant. The mean 
score of financial difficulties increased at posttest, but this 
increase was not statistically significant.  

 
Response shift 
Table 4 demonstrates the effect of response shift, con-

ventional changes, and adjusted changes in fatigue (FA), 
pain (PA), emotional functioning (EF), and global quality 
of life scales. The response shift in all the aforementioned 
scales was significant. The negative direction of RS in the 
emotional functioning scale indicated its improvement. 
Moreover, the positive direction of RS in the fatigue and 
pain scales indicated their worsening. The positive direc-

tion of the global QOL scale reflected a retrospective 
worsening of QOL. 

The mean EF of patients was better in both the posttest 
and then test compared to the pretest. The mean EF 
changes were significant through the then test approach 
14.45 (95%CI: 11.22-17.67). 

The fatigue mean had significantly increased from pre-
test to posttest, but had significantly decreased in the then 
test when compared to the pretest. The fatigue mean 
changes evaluated through the conventional approach re-
vealed a worsening of the situation at posttest. These 
changes were significant (15.71 (95%CI: 22.36-9.06)) and 
showed a worsening of the patients’ fatigue state. Howev-
er, the then test approach showed a significant worsening 
of fatigue mean in the then test, with a mean difference of 
11.7 (95%CI: 7.22-16.23). 

In the pain scale, conventional changes had not changed 
significantly over time, whereas the then test approach 
showed that the condition had worsened. Through the then 
test approach, the mean difference was found to be -10.8 

Table 3. Mean changes between posttest and pretest (traditional changes) 
 QOL at baseline 

(pre test) 
QOL 3 months later 

(post test) 
Post -test-minus-Pre-test 
(Conventional change) 

   Mean (SD) Mean (SD) Mean difference (SD) 95% CI* p* 
Functional scales 
Physical functioning PF 70.71(29.26) 62.76(26.17) -7.57(30.29 [-3.15, -11.99] <0.001* 
Role functioning RF 69.66(33.43) 68.04(30.59) -1.73(42.89) [4.53, -8.01] 0.5849 
Emotional functioning EF 53.56(27.90) 56.90(27.98) 2.79(32.80) [7.63, -2.04] 0.2561 
Cognitive functioning CF 82.61(24.58) 80.57(25.96) -2.68(30.67) [1.82, -7.19] 0.2418 
Social functioning SF 72.69(29.76) 78.26(27.73) 4.35(31.82) [9.03, -0.32] 0.0682 
Global health status /QoL 
Global health status/QoL QL 54.73(23.10) 58.24(24.32) 2.94(27.43) [-1.07, 6.97] 0.1503 
Symptom scales / items 
Fatigue FA 40.54(29.81) 55.31(28.56) 15.71(45.33) [22.36, 9.06] <0.001* 
Nausea and vomiting NV 12.46(23.61) 16.56(26.55) 4.72(31.52) [9.35, 0.08] 0.046* 
Pain PA 37.59(32.81) 39.50(31.48) 1.93(38.54) [7.58, -3.71] 0.500 
Dyspnoea DY 14.12(25.39) 20.87(29.37) 6.63(32.47) [11.39, 1.86] 0.006* 
Insomnia SL 33.49(37.01) 32.96(37.73) -0.18(41.53) [6.25,- 5.89] 0.953 
Appetite loss Ap 33.49(49.03) 32.41(37.31) 0.54(50.71) [7.96,- 6.86] 0.884 
Constipation CO 24.92(36.98) 23.33(34.86) -2.04(43.00) [4.29, -8.39] 0.525 
Diarrhoea DI 9.79(25.38) 13.44(28.92) 3.13(34.73) [8.22, -1.96] 0.227 
Financial difficulties FI 55.76(41.30) 56.72(38.15) 1.47(43.86) [7.90, -4.95] 0.652 
*The bolded confidence intervals indicate a 95% significance level 
-Negative changes in the functional scales (physical, role, social & emotional functioning), cognitive and global QOL scales indicate that the patient’s 
QOL has worsened 
-Negative changes in the fatigue, nausea & vomiting, pain, insomnia, dyspnea, appetite loss, constipation and financial difficulties scales indicate an im-
provement in the patient’s overall symptoms 

Table 4. Mean scores and standard deviations (SD) of the pretest and the then test, paired t-test results and effect sizes(d) 
 Post -test-minus- Pre -test 

(Conventional change) 
Post -test-minus-Then-test 

(Adjusted change) 
Then-test-minus-Pre-test

(Response Shift) 
Mean 
(SD) 

p* 95% CI Mean(SD) p* 95%  CI Mean(S
D) 

p* 95%  CI d** 

Global health 
status 

          

Global health 
status/QoL 

2.94 
(27.43) 

0.1503 [6.97, -
1.07] 

-18.61 
(41.49) 

<0.001* [-24.71, -
12.50] 

-15.64 
(42.10) 

0.001* [-21.84, -
9.45] 

-0.14 

Functional 
scales 

          

Emotional 
functioning 

2.79 
(32.80) 

0.2561 [7.63,- 
2.04] 

11.73 
(30.55) 

0.001* [7.22, 
16.23] 

14.45 
(21.74) 

0.001* [11.22, 
17.67] 

0.11 

Symptom scales           
Fatigue 15.71 

(45.33) 
0.001* [22.36, 

9.06] 
-27.00 
(46.57) 

0.001* [-33.87, -
20.13] 

-11.73 
(31.48) 

0.001* [-16.37, -
7.08] 

-0.50 

Pain 1.93 
(38.54) 

0.5005 [7.58, -
3.71] 

12.84 
(35.76) 

0.001* [-18.12, -
7.57] 

-10.80 
(30.67) 

0.001* [-15.32, -
6.27] 

-0.05 

*indicate levels of significance p<0.05 
**Effect sizes are calculated according to the formula: mean (difference score)/SD (difference score) 
  Scalesafter linear transformation runs from 0 to 100, higher values indicating a higher scale level.
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(95%CI: -15.32- -6.37). Furthermore, the difference of 
adjusted changes between posttest and then test was equal 
to 12.84 (95%CI:-18.12- -7.57), indicating an increase in 
patients’ pain. 

Conventional changes between pretest and posttest in 
the QOL scale were statistically insignificant, whereas 
these changes were significant through the then test ap-
proach. The mean difference between the pretest and then 
test was 15.6 (95% CI: -21.84- -9.45), with 
 a -0.14 measure of effect, indicating the worsening of 
QOL. Moreover, the adjusted changes of QOL at posttest 
as opposed to then test yielded a mean difference of -18.6 
(95% CI: -24.71- -12.50), indicating a worsening of QOL.  

 
Discussion 
One of the most important methods of measuring the 

treatment effect is measuring QOL changes in patients. 
Response shift is one of those biases that can affect psy-
chological standard indices and change their reliability 
and validity. Therefore, removing bias from ongoing stud-
ies is of paramount importance.  

Our cohort study included 211 newly-diagnosed or 
treated-for cancer patients. We observed evidence hinting 
to the instability of internal standards of different QOL 
scales after diagnosing the cancer. It seems that the side-
effects of treatment or the effect of the diagnosis on the 
patient have adequately brought about the response shift. 
Here, we examined changes in patients’ internal standards 
in 4 scales of fatigue, pain, emotional functioning, and 
global QOL. Results of the first 3 scales conformed to the 
hypothesis; however, those of global QOL did not. 

In our study, patients retrospectively felt less fatigued 
compared to the pretest time. Sharp et al. observed that 
fatigue had increased with the passage of time (28). We 
observed less fatigue at then test than at pretest and post-
test. On the whole, it may be stated that patients had 
adapted themselves to higher levels of fatigue, reporting 
lower levels of fatigue in the then test as opposed to pre-
test and posttest retrospectively. Moreover, the mean fa-
tigue score of posttest was higher than that of pretest and 
then test. Therefore, the increase in fatigue in then test-
posttest (adjusted changes)- was greater than 
posttest – pretest (conventional changes). Visser et al. did 
not observe any changes in fatigue over time and found 
the difference between pretest and posttest means (con-
ventional changes) to be insignificant. Patients reported 
less fatigue before the treatment than at then test. Further, 
the then test – posttest difference was significant at a 
p<0.005. Hence, patients felt more fatigued after treatment 
than before it (30). Sprangers et al. found the difference 
between pretest and the then test to be statistically signifi-
cant in the fatigue scale (p<0.000) (14). Thus, it can be 
stated that during the course of disease and due to the side 
effects of treatment, patients feel more fatigued as their 
immune systems become suppressed.  

In our study, the patients’ pain had increased at posttest 
compared to pretest, and the mean pain changes measured 
through the conventional approach were not significant. 
However, the pain they reported retrospectively at pretest 
was less than the pretest and posttest. On average, patients 

reported greater pain at pretest; if patients had adapted to 
the level of pain they felt at posttest, then we would have 
expected to see an increase in symptoms at pretest, retro-
spectively. However, contrary to our expectation, in this 
study, the patients’ mean pain level was lower at then test 
than at pretest and posttest. Therefore, the mean pain score 
in ‘then test – posttest (adjusted changes)- was greater 
than the mean pain score in posttest – pretest (convention-
al changes)- and in then test – pretest (response shift); the 
mean pain score for adjusted changes after adjusted treat-
ment or time effect was greater than the mean pain score 
for response shift. Visser et al. observed greater pain in 
then test than in pretest and observed a very small RS ef-
fect for patients’ physical pain (p<0.01; pre<then) (19). 
The latter findings are in agreement with ours. 

In the emotional functioning scale, EF was better at 
posttest than at pretest and was better at then test than at 
pretest and posttest, reflecting the patients’ adaptation to 
worsening emotional conditions, which was an expected 
finding. Therefore, the EF changes in posttest- then test 
after adjusted treatment or time effect- were better than 
the EF changes in posttest - pretest (conventional chang-
es). Conventional changes were not significant. Neverthe-
less, patient recalibration may have taken place under the 
influence of different groups of patients whose EF had 
worsened, remained stable, improved, or became neutral.  

A cohort study conducted on breast cancer patients 
showed significant changes in health and QOL from the 
start of the study till the end of the first treat-
ment/or/admission period (conventional changes, 
p<0.0001) (13). Here, these changes were statistically 
insignificant although the patients’ QOL had slightly im-
proved through the conventional approach. Another study 
examined 22 adolescent cancer patients considering the 
response shift effect; the patients’ QOL worsened 3 
months after the intervention, which appears to conform to 
the RS phenomenon. Response shift was significant for 
the global QOL scale with a mean (SD) of 0.6 (1) (31). 

One of the limitations of this study was the problem of 
explaining the concept of RS and the study procedure to 
patients.  

Furthermore, patients usually expect to feel better after 
receiving their required treatments.  Perhaps, some of their 
feeling of improvement following treatment may be at-
tributed to this expectation and not to the pure effect of 
treatment. Thus, even though RS may have desirable psy-
chological effects for the patient to adapt to his/her ongo-
ing situation, it may have a confounding effect on the as-
sessment of treatment effect or side-effects. This in turn 
reduces the validity and sensitivity of the study results. 
Consequently, the effect or side effect of medications 
and/or therapeutic methods cannot be adequately relied 
on. 

 
Conclusion 
This study was the first longitudinal prospective study 

to evaluate response shift in developing countries. Moreo-
ver, the multidimensional nature of QOL warrants the 
need to take the bias effect of RS on different aspects of 
QOL into account during interpretation of findings. There-
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fore, when managing cancer patients’ treatments, we 
should not only take physical aspects into account, but we 
should also consider other health and QOL aspects im-
prove their global health and QOL and to try to reduce 
their pain and suffering. 
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