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Реферат

АКТУАЛЬНОСТЬ. Для оценки качества восстановления 
больных после анестезии в клинической практике и науч-
ных исследованиях применяют опросники, заполняемые 
пациентами. ЦЕЛЬ ИССЛЕДОВАНИЯ. Создание и апро-
бация русских версий опросников качества восстановле-
ния после операции —  QoR-40 (Quality of recovery 40-item 
questionnaire) и QoR-15 (Quality of recovery 15-item 
questionnaire). МАТЕРИАЛЫ И МЕТОДЫ. В исследова-
ние включали взрослых пациентов с патоло гией щитовид-
ной железы и гиперпаратиреозом при наличии показаний 
для проведения хирургического лечения. Перевод и куль-
турную адаптацию проводили в соответствии с совре-
менными международными рекомендациями. Внешнюю 
валидность оценивали на основании результатов тести-
рования пациентов. Для характеристики психометриче-
ских свой ств опросников определяли их надежность, ва-
лидность и чувствительность. РЕЗУЛЬТАТЫ. В исследо-
вание включено 144 пациента хирургического профиля 
с патоло гией щитовидной железы и гиперпаратиреозом. 
Коэффициент внеш ней валидности составил 0,96 балла 
для QoR-40 и 0,94 балла для QoR-15. Надежность опрос-
ников подтверждена хорошими показателями воспроиз-
водимости и внутреннего постоянства: различия в воспро-
изводимости были не значимы (p > 0,05) и составили 180,5 
и 184,9 балла (QoR-40) и 120,0 и 119,0 балла (QoR-15); зна-
чение α Кронбаха составило 0,92 и 0,89 для опросников 
QoR-40 и QoR-15 соответственно. Установлена  хорошая 
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Abstract

INTRODUCTION. To assess the postoperative quality of re-
covery, patient- completed questionnaires are used in clin-
ical practice and scientific research. OBJECTIVES. To cre-
ate and test Russian versions of postoperative quality of re-
covery questionnaires QoR-40 and QoR-15. MATERIALS 
AND METHODS. Adult patients with thyroid pathology 
and hyperparathyroidism undergoing elective surgery were 
enrolled into the study. Linguistic and cultural adaptation 
were performed in accordance with international guidelines. 
The external validity of the Russian versions of the question-
naires was assessed upon the results of patients cognitive in-
terviewing. Reliability, validity and sensitivity to changes 
in time of Russian versions of QoR-40 and QoR-15 were as-
sessed. RESULTS. Overall 144 surgical patients were included 
in study. The external validity coefficient was 0.96 for QoR-40  
and 0.94 for QoR-15. The differences in reproducibility were 
not significant (p > 0.05) for QoR-40 (180.5 and 184.9) 
and for QoR-15 (120.0 and 119.0). The Cronbach-α coeffi-
cient values were 0.92 (high internal consistency) and 0.89 
(good internal consistency) for the QoR-40 and QoR-15 ques-
tionnaires, respectively. Spearman’s correlation coefficient be-
tween the Total score of the questionnaire and the Global re-
covery by VAS was 0.672 (p < 0.001) and 0.669 (p < 0.001) 
for QoR-40 and QoR-15, respectively. Patients with low lev-
el of postoperative recovery (< 70 scores according to VAS) 
had lower Total scores of QoR-40 and QoR-15, then patients 
with high postoperative recovery (≥ 70 by VAS): 165.2 vs 
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186.2; 98.1 vs 134.8 respectively (p < 0.001). Both tools 
are sensitive to changes in patients’ condition after surgery: 
Total scores of QoR-40 and QoR-15 were significantly lower 
after surgery as compared to baseline scores: 186.4 vs 181.1 by 
QoR-40 (p < 0.001), 133.8 vs 124.9 by QoR-15 (p = 0.015).  
CONCLUSIONS. The Russian versions of QoR-40 and QoR-
15 are reliable, valid and sensitive tools for assessing the post-
operative quality of patient recovery and may be used 
in both research studies and clinical practice.

 конвергентная валидность  опросников: коэффициент 
корреляции Спирмена между общим баллом по опросни-
ку и визуально- аналоговой шкалой (ВАШ) составил 0,672 
(p < 0,001) и 0,669 (p < 0,001) для QoR-40 и QoR-15 соот-
ветственно. Подтверждена высокая дискриминантная ва-
лидность опросников: в группе больных, у которых сте-
пень восстановления по ВАШ < 70 баллов, общий балл 
по опросникам QoR-40 и QoR-15 значимо меньше, чем 
у пациентов с высокой степенью восстановления (значе-
ния по ВАШ ≥ 70 баллов) —165,2 vs 186,2; 98,1 vs 134,8 со-
ответственно (p < 0,001). Оба опросника чувствительны 
к изменению в состоянии пациента вследствие операции: 
через сутки после операции выявлено статистически зна-
чимое уменьшение общего балла по опросникам по срав-
нению с предоперационным значением: для QoR-40 —  
 186,4 vs 181,1 (p < 0,001), для QoR-15 —  133,8 vs 124,9 
(p = 0,015). ВЫВОДЫ. Русские версии QoR-40 и QoR-15  
являются надежными, валидными и чувствительными ин-
струментами для оценки качества восстановления боль-
ных после операции и могут применяться в научных 
 исследованиях и клинической практике.

КЛЮЧЕВЫЕ СЛОВА: анестезия, хирургия, улучшенное 
восстановление после операции, качество жизни, 
опросник
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Introduction

Assessing the quality of recovery after surgery is a valuable 
indicator of patient’s well-being in routine clinical practice, 
and is an important end-point in clinical research. Currently, 

patient self-reported questionnaires are used to assess the qual-
ity of recovery after surgery elsewhere [1]. Among the tools 
available for assessment of quality of recovery after anesthe-
sia, the Quality of Recovery 40-item questionnaire (QoR-40) 
is noteworthy. The structure of this questionnaire includes 
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various aspects related to the patientʼs recovery after anes-
thesia. There are data on the use of the questionnaire QoR-40 
and its short form —  Quality of Recovery 15-item question-
naire (QoR-15) in different studies in a number of European 
countries, Japan and USA [2-5]. The questionnaire QoR-40 
consists of 40 items, which are distributed in five dimen-
sions, reflecting different aspects of the patientʼs recovery 
after anesthesia during surgery —  physical comfort, emotions, 
physical independence, psychological support and pain [6]. 
Later, on the basis of the questionnaire QoR-40, its short form 
QoR-15, consisting of 15 items, was developed [7]. Its use 
is an alternative to QoR-40 and is advisable in the following sit-
uations —  in case of time shortages, in presence of a large flow 
of patients, in cases where rapid expertise of the quality of re-
covery after anesthesia is necessary [8]. Due to the importance 
of assessing the quality of recovery after anesthesia in surgical 
patients, it sounds of importance to develop Russian- language 
versions of the QoR-40 questionnaire and its short form QoR-
15 for their further application in research and clinical practice. 
The language version of the questionnaire is eligible for use 
in international research only if the adaptation procedure 
is performed in accordance with international standards [9-11].

The goal of this study was the linguistic and cultural 
adaptation of the Russian- language versions of the QoR-40 
questionnaire and its short form —  QoR-15, as well as their 
testing in the surgical patient population with the aim of further 
using these tools in clinical practice and research.

Materials and Methods

The study was approved by the Biomedical Ethics 
Committee of the Clinic of High Medical Technologies n. a. 
N. I. Pirogov of St. Petersburg State University Hospital (pro-
tocol No. 03/21 of March 18, 2021). The study was carried 
out from February 2021 till November 2021 on the basis 
of the Endocrine Surgery Department of the Clinic of High 
Medical Technologies n. a. N. I. Pirogov. Adult patients 
with thyroid pathology or hyperparathyroidism who had in-
dications for surgical treatment were enrolled into the study 
if they were able to complete questionnaires. The enrollment 
was approved after signing the informed consent.

At the first stage of the study, after obtaining permis-
sion from the author of the questionnaires, the procedure 
of linguistic and cultural adaptation of the Russian versions 
of the QoR-40 questionnaire and its short form QoR-15 
was carried out. Linguistic and cultural adaptation of instru-
ments was performed on the basis of the standard algorithm 
in accordance with modern international recommendations 
and it was a multi-step procedure. To confirm the correctness 
of translation and adaptation, as well as to verify the com-
pliance of the developed version with cultural and linguistic 
characteristics of the patient population in Russia, the Russian 
versions of QoR-40 and QoR-15 were tested via individual 
interviews with patients who were indicated to surgery.

Methods for assessing the psychometric 
properties of the QoR-40 questionnaire 
and its short form QoR-15

The methods chosen for validation of the Russian versions 
of QoR-40 and QoR-15 questionnaires were based on the ap-
proaches used to testing the psychometric properties of the orig-
inal versions of the tools [6, 7]. Validation included assessment 
of reliability, validity, and responsiveness. Reliability analysis 
was carried out by two methods: 1) evaluation of the repro-
ducibility of the questionnaires by the test-retest method, 
2) assessment of internal consistency based on the calcu-
lation of the Cronbach’s alpha coefficient (α). Convergent 
validity analysis was performed by estimating the correla-
tions between the Total score of questionnaires and “external 
criterion” one day after surgery. As an “external criterion,” 
the global recovery rate after surgery (subjective feeling 
of the patientʼs well-being after anesthesia) was considered 
using visual- analogue scale (VAS), from 0 to 100 points. Dis-
criminant validity was assessed by comparing the Total scores 
of both questionnaires post-surgery in two patient groups —  
the first one with global recovery rate by VAS  < 70 points 
(poor recovery) and the second one with global recovery 
rate by VAS ≥ 70 points (good recovery) [7]. To determine 
the responsiveness of the questionnaires, changes in the Total 
scores of the questionnaires one day after surgery compared 
to its pre-surgery value were analyzed.

Statistical analysis. Descriptive statistics are presented 
as numbers, means, standard deviations, medians, interquartile 
ranges, ranges and percentages. When selecting the criterion 
for evaluation of statistical significance, the nature of data 
distribution was taken into account. A non-parametric Mann- 
Whitney test was used when comparing the independent groups 
of patients. When comparing the changes of variables in time, 
a non-parametric Wilcoxon test was used for dependent groups. 
A Spearman rank correlation was used to assess the associa-
tion between the variables, and a ri coefficient was calculated 
to characterize the intra- class correlations. All tests were 
two-sided, differences between the compared groups were 
found to be statistically significant at the level of p < 0.05. Sta-
tistical analysis was performed using IBM SPSS 23.0 software.

Results

Linguistic and cultural adaptation  
and testing of the QoR-40 questionnaire 
and its short form QoR-15

Forward translation of questionnaires was performed in-
dependently by two translators —  native speakers of the Rus-
sian language who had experience in translating special 
medical literature. As a result, two versions of forward trans-
lations of QoR-40 and its short form —  QoR-15 were devel-
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oped. When creating preliminary test versions of the ques-
tionnaires in  Russian, the  optimal phrase formulations 
were chosen, which were proposed by  translators taking 
into account the cultural and ethnolinguistic characteristics 
of the population. Preliminary test versions were approved 
by the expert committee, further harmonization of transla-
tions was carried out, a discussion of principle differences 
identified between the original versions and the back trans-
lations was performed, and a test version of each of the tools 
in Russian was approved.

The  Russian versions of  the  QoR-40 questionnaire 
and  its  short form QoR-15 were tested during  interview 
procedure with patient’s participation. Five patients, who 
underwent surgery a day before the interview, participat-
ed in the testing of QoR-40 and another five patients —  
in  testing of QoR-15.

Average time for completing the QoR-40 questionnaire 
was 6 minutes (range, 1–10), for  QoR-15 questionnaire —  
4 minutes (range, 3–5). Overall, patients had  a  positive 
impression regarding the  questionnaires; all  the  patients 
noted that questionnaires are easy to read and understand; 
the  tolls were convenient to assess the quality of  recovery 
after anesthesia. The external validity coefficient (from 0 to 
1) was 0.96 scores for QoR-40, and 0.94 scores for QoR-15. 
The data obtained during testing procedure confirm satisfac-
tory results of linguistic and cultural adaptation of both tools.

Testing of the QoR-40  
questionnaire and its short form QoR -15

In  total 144 patients with  thyroid pathology or  hyper-
parathyroidism who  had  indications for  surgery took part 
in psychometric testing of  QoR-40 and  QoR-15 question-
naires. The  first group (n = 74) included patients who  par-
ticipated in  the  testing of  the  Russian version of  QoR-40 
(mean age, 49.0 ± 13.6 years, 89.2 % —  females). The second 
group (n = 70) involved patients who participated in the test-
ing of  QoR-15 questionnaire (mean age, 48.9 ± 13.5 years, 
77.1 % —  females). Clinical characteristics of the groups is pre-
sented in the Table 1.

The  testing of  both  questionnaires demonstrated 
that  in  general, the  questionnaires were understandable 
and did not cause difficulties during completing by the pa-
tients. Questionnaires were fully completed in 100 %. The re-
sults show a  high data quality and  a  good completeness 
of questionnaires. The results of assessment of psychometric 
properties of Russian versions of the QoR-40 questionnaires 
and QoR-15 are presented below.

Reliability of the Russian version of the questionnaire QoR-40  
and its short form QoR-15

The  Cronbach’s α  coefficient value for  the  QoR-40 
questionnaire was 0.92, it characterizes high internal con-
sistency of the instrument. For dimensions of the QoR-40 
acceptable values of Cronbach’s α coefficient were obtained: 

Fig. 1.  Mean values of QoR-40 and QoR-15 Total scores at the first 
completion of questionnaires by patients after surgery and 
in an hour; Wilcoxon criterion, p > 0.05

physical comfort, α = 0.77, emotions, α = 0.83, physical 
independence, α = 0.73, psychological support, α = 0.75, 
pain, α = 0.74. For  the  QoR-15 questionnaire, the  Cron-
bach’s α coefficient value was  0.89. The  findings indicate 
that  the  QoR-15 questionnaire is  characterized by  good 
internal consistency. The  test-retest reliability analy sis 
was  performed in  the  group of  patients who  completed 
the  questionnaires after  surgery twice with  an  interval 
of an hour between completions (Fig. 1).

As can be seen on the figure, the differences in the Total 
score for QoR-40 (180.5 versus 184.9) and its short form QoR-
15 (120.0 versus 119.0) between the first and second comple-
tions of the questionnaires after surgery are not significant 
(p > 0.05). Thus, the QoR-40 questionnaire and its short form 
QoR-15 are characterized by high reproducibility.

Based on the assessment of internal consistency and re-
producibility, the satisfactory reliability of the Russian ver-
sions of the QoR-40 questionnaire and its short form QoR-15 
is shown.

Validity of the Russian version of the QoR-40 
questionnaire and its short form QoR-15

Convergent validity of the tools was estimated using cal-
culation of Spearman s̓ correlation coefficient between the To-
tal scores of the questionnaires and global recovery by VAS. 
For the QoR-40 Spearman s̓ correlation coefficient correspond-
ed to 0.672 (p < 0.001), for the QoR-15 —  0.669 (p < 0.001), 
and thereby demonstrates significant moderate positive asso-
ciation between quality of recovery according to Total score 
of  both  questionnaires and  Global recovery by  VAS. These 
data confirm the  good convergent validity of  the  QoR-40 
questionnaire and  its  short form QoR-15 and  indicate that 
both tools allow a correct assessment of patient’s recovery after  
surgery.

To  assess discriminant validity, the  Total scores 
of the questionnaires were compared in patient groups with 
high (≥ 70 by VAS) and low (< 70 by VAS) global recovery 
after surgery (Fig. 2).
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Table 1.  Clinical characteristics of the sample

Characteristics First group Second group

Primary diagnosis, n (%)

Unspecified thyroid tumor 37 (50.0) 40 (57.1)

Thyroid carcinoma 10 (13.5) 13 (18.6)

Diffuse toxic goiter 10 (13.5) 7 (10.0)

Multi-node non-toxic goiter 4 (5.4) 4 (5.7)

Hyperparathyreoidizm 13 (17.6) 6 (8.6)

Comorbidities, n (%)

Arterial hypertension 30 (40.5) 28 (40.0)

Coronary artery disease 3 (4.1) 3 (4.3)

Postinfarction cardiosclerosis 0 1 (1.4)

Arrhythmia 3 (4.1) 2 (2.9)

Chronic heart failure 12 (16.2) 18 (25.8)

Chronic obstructive pulmonary disease 2 (2.7) 0

Bronchial asthma 0 1 (1.4)

Chronic gastritis, duodenitis 3 (4.1) 2 (2.9)

Cholelithiasis 3 (4.1) 0

Urolithiasis 5 (6.8) 2 (2.9)

Chronic pyelonephritis 4 (5.4) 4 (5.7)

Diabetes mellitus 6 (8.1) 1 (1.4)

Obesity 3 (4.1) 1 (1.4)

Anemia 2 (2.7) 0

Viral hepatitis chronic 2 (2.7) 1 (1.4)

Acute cerebrovascular accident/transient Ischemic attack in anamnesis 2 (2.7) 1 (1.4)

Chronic venous insufficiency 4 (5.4) 7 (10.0)

Patient’s physical status according to ASA, n (%)

I 2 (2.7) 4 (5.7)

II 68 (91.8) 61 (87.1)

III 4 (5.4) 5 (7.1)

Type of surgery, n (%)

Thyroidectomy 17 (23.0) 12 (17.1)

Hemithyroidectomy 43 (58.0) 45 (64.3)

Isthmus or thyroid lobe resection 4 (5.4) 3 (4.3)

Cervical lymphadenectomy 1 (1.4) 0

Parathyreoidectomy 9 (12.2) 10 (14.3)

Duration of anesthesia (median, IQR), min 75 (58–90) 70 (55–85)

Duration of time after surgery during completing of the questionnaire, (median, IQR), hours 20 (18–21) 19 (17–21)

ASA —  physical status of patients according to classification of American Society of Anesthesiologists.
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In the group of patients who had low global recovery 
(< 70 according to VAS), the Total score for both question-
naires QoR-40 and QoR-15 was significantly less than in pa-
tients with high global recovery (≥ 70 by VAS) —  165.2 ver-
sus 186.2 and  98.1 versus 134.8, respectively (p < 0.001). 
These data point to good discriminant validity of both in-
struments and confirm that  these questionnaires are able 
to detect  differences in patient recovery after surgery.

Responsiveness of the Russian version of the QoR-40 
questionnaire and its short form QoR-15

Sensitivity analyses was  made in  terms of  changes 
in the Total score of QoR-40 and QoR-15 one day after surgery 
(responsiveness) as compared to its preoperative value (Fig. 3).

One day after surgery, a statistically significant decrease 
in the Total score for questionnaires was noted as compared 
to  its  preoperative value: 186.4 versus 181.1 for  QoR-40 
(p < 0.001), and 133.8 versus 124.9 for QoR-15 (p = 0.015). 
These data confirm good responsiveness of  the  question-
naires —  both tools are sensitive enough to detect changes 
in patient’s well-being after surgery. Thus, the Russian ver-
sions of the QoR-40 questionnaire and its short form QoR-
15 are sensitive to changes of patient’s health after surgery, 
thereby both may be considered as informative to measure 
patient’s postoperative recovery.

Discussion

Currently, for  assessing postoperative complications 
and patient’s recovery after anesthesia, an integrated approach 
is recognized by international medical community as optimal, 
including the use of information obtained directly from the pa-
tient, in addition to objective clinical indicators [1]. A number 
of  patient self-reported questionnaires are  available for  this 
purpose. Among  them the  Quality of  Recovery 40-item  

questionnaire (QoR-40) and  its  short QoR-15 form seem 
to be the most promising. The use of these questionnaires al-
lows to obtain information about disorders related to anesthesia 
taking into account patient s̓ opinion and may contribute to op-
timize anesthesiological support and perioperative care, to pre-
vent complications and to provide patient s̓ accelerated recov-
ery after surgery [4, 12, 13]. During this study, Russian versions 
of QoR-40 and QoR-15 questionnaires were developed and test-
ed. Based on the results of the testing, the feasibility and useful-
ness of both instruments were demonstrated in the group of sur-
gical patients. The results of the reliability and validity assessment 
are comparable to the data obtained for the original versions 
for  both  tools [6, 7] and  point to  high accuracy and  validity 
of the information obtained. The responsiveness of the ques-
tionnaires in terms of sensitivity to detect changes in the patient s̓ 
health condition due to anesthesia has also been demonstrated.

The results of this study are relevant and timely, as these 
questionnaires are  currently used in  local and  international 
studies conducted in the Russian Federation. As a fact, the QoR-
40 is being used to assess the primary end-point in the single- 
center research study IOLANT (Intravenous Or topical Lido-
caine And Neuromonitoring in Thyroid surgery, NCT04574947), 
and  the  QoR-15 is being used to  assess secondary end-point 
within the  international multicenter research study MOPED 
(Management and Outcomes of Perioperative Care Among Eu-
ropean Diabetic Patients, NCT04511312).

Among limitations of this study it  is worth to mention 
that population of patients included has limited surgical disor-
ders —  thyroid pathology, or hyperparathyroidism. However, 
in our opinion, this limitation does not reduce the usefulness 
of questionnaires, and they may be recommended for applica-
tion among patients with other surgical conditions.

Thus, the results of this study suggest that Russian versions 
of the QoR-40 questionnaire and its short form QoR-15 were 
successfully tested in the surgical patient population in Russia. 
Both tools are reliable, valid and responsive to assess the quality 
of recovery in patients after anesthesia, and can be used in clin-
ical practice and research in national surgery/anesthesiology.

Fig. 3.  Mean values of QoR-40 and QoR-15 Total scores before sur-
gery and one day after surgery

*  Wilcoxon criterion, p < 0.001.
**  Wilcoxon criterion, p = 0.015.

Fig. 2.  Mean values of QoR-40 and QoR-15 Total scores in patients 
with high (VAS ≥70) and low (VAS<70) quality of recovery 
after surgery

*  Mann—Whitney test, p < 0.001.
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Conclusion

As a result of multi-step procedure of translation, cultur-
al adaptation and validation the Russian language versions 
of the QoR-40 questionnaire as well as its’ short form QoR-15  
aimed to assess quality of recovery in patients after anesthe-
sia were developed. It has been shown that Russian versions 
of the QoR-40 and QoR-15 are reliable, valid and responsive 
tools for assessing the quality of postoperative patients’ re-
covery. The use of these tools in practical surgery and anes-
thesiology can contribute to improving control of postoper-
ative complications and their timely correction.

The use of information obtained directly from the pa-
tient on the basis of the QoR-40 questionnaire and its short 

form QoR-15 contributes to  patient- centered approach 
in assessment of the patient s̓ health condition after surgery. 
With the use of these tools measurement of the patient’s re-
covery at early and long-term period after surgical treatment 
may be done and it could be considered as part of compre-
hensive assessment of the effectiveness and safety of various 
drugs used for the anesthesia.
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Appendix 1

Quality of recovery 40-item questionnaire (QoR-40)
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Continuation of the form
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End of the form
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Appendix 2

Quality of recovery 15-item questionnaire (QoR-15)


