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QUALITY OF RECOVERY AND MEASURING SCALES 
 
 
INTRODUCTION 
 
Many patients undergo anaesthesia daily worldwide. Generally, anaesthetist, have a very 
brief contact with patients, solely limited to the perioperative phase of patient care.   
Advances in anaesthetic and surgical intra-operative techniques, together with step down 
multi-hospital referral systems, have led to an even shorter perioperative contact between 
patients and their managing anaesthetic or surgical teams.  
 
Postoperative anaesthetic concerns, are followed on by the attending anaesthetist at their 
post-anaesthetic review ward rounds, and are taken over by the managing surgical team 
that further cares for the patient. In some hospitals in Durban and Pietermaritzburg, further 
in-hospital anaesthetic related follow up, is on the focus of pain, by the pain management 
nurse or a Patient Controlled Analgesic review and follow up system. 
 
Generally, anaesthetic units conduct regular mortality and morbidity meetings where 
perioperative outcome-based data is collected and presented, for peer review. These 
sessions are excellent for the learning process, but the information shared in these 
gatherings, is that of the perspectives of the doctors in attendance.  
 
When it comes to the quality of postoperative recovery, medical doctors and nurses are 
inclined to look at clinically measurable parameters e.g. the stability of vital signs, the 
presence of complications, duration of recovery room stay, etc. However, over the years, 
there has been a shift of focus from assessing the quality of recovery as the sole view of 
the clinician, but rather to assess the quality of postoperative recovery as in the view of the 
patient.  
 
Researchers have developed numerous scoring and measurement tools in attempts to 
objectively measure patient-reported post-operative outcomes. Despite more than 4 
decades of research in post-operative recovery, there is no one gold-standard instrument 
to use for the objective assessment of the quality of postoperative recovery, as viewed by 
the patient.  
 
Due to the usual overlap in the Anaesthetic and surgical specialities, it is often difficult for 
the individual patient to specifically differentiate anaesthetically related postoperative 
outcomes versus the surgically related complications.3    The aims of this document are to 
define the most commonly used terminology in patient-reported post-operative outcomes, 
extending from the PACU, to patient experiences after discharge at home. There will be a 
review of current literature to evaluate the different measurement scales used in in post-
operative recovery focusing on the perspectives of the patient. 
 
 
 
 
 

 

 



 

DEFINITIONS  
 

The terminology used to explicate patient-reported contentment with their experiences in 
the post-operative recovery phase, is often confusing. As some of these terms are often 
used interchangeably by some authors, definitions of Quality of life, Health status, patient 
satisfaction and quality of recovery, with relevance to post-anaesthetic recovery, are 
explained for the purposes of this review. 
 
Quality of life 
 
There are many definitions found in literature for quality of life. Gill et al, published a 
review article looking at 75 articles on quality of life and the scales used in its assessment. 
In their discussion, they defined quality of life when related to the patients’ health as: 
‘Reflections of the way patients perceive and react to their health status and other non-
medical aspects of their lives’ 
 
This is the overall quality of life as impacted by the state of the patient’s health. The 
medically related aspects are the physical, emotional and mental wellbeing, together with 
the non-health related aspects like employment, residential and family etc. ( appendix 6) 
 
Health status 
 
This term, has occasionally been used interchangeably with that of quality of life in 
literature. Some authors have criticised this approach as health status and quality of life 
have been described as two separate and distinct phenomena.  
 
Health is defined, by the WHO, as: 
‘The state of complete physical, social and mental wellbeing and not merely the absence 
of disease’.   
It is a state that is also subject to cultural and socio-economic interpretation by that 
individual patient.  
The health status of an individual patient refers to: 
‘Their level of health as subjectively assessed by themselves or using clinically objective 
parameters to assess their level of wellbeing including the impact of disease and their 
quality of life’  
This is a holistic and objective evaluation of the patients’ health where clinical outcomes 
are utilised, together with the relevant laboratory and radiological data.  Instruments used 
for assessing health status, use clinical parameters to monitor the impact of disease 
activity and disability, together with the effect of disease treatment and medical 
interventions on the quality of life of the patient.7 
 

There is some debate on the use of the term ‘health related quality of life’ as an attempt to 
encompass both issues of quality of life and health status. Some authors have performed 
studies, on patients and their attending medical staff, and showed good correlation and 
interrelation between these two constructs. Despite these findings, there is still a 
recommendation that two separate tools be used to measure each component when 
assessing the quality of recovery.7  
 
One of the most widely used scales in research measuring Health Related Quality of life, is 
the Short Form-36 items scale. It assesses solely Health related Quality of life, but if it is to 
be used in postoperative recovery, a recovery specific instrument should be used in 
conjunction. (Appendix 5)  



 

Patient Satisfaction 

 
This is a complex concept to quantify as it is subject to diverse interpersonal interpretation. 
It is:    
‘The view of the patient’s and his or her perspective on the interaction with the health care 
process and their level of contentment with this process’     
Patient satisfaction and patient quality of recovery, have been used as two separate 
concepts in post-operative recovery. This, can therefore mean, that an assessment of 
good quality of recovery may not necessarily indicate good patient satisfaction. Some 
patients can demonstrate adequate recovery on measurable standards, but the individual 
patient may not be satisfied by one or another aspect, in their recovery process.  
 
The use of the Quality of Recovery score, which has shown good correlation with patient 
satisfaction, demonstrated low preoperative scores from patients expected to have low 
postoperative scores. This then brings the question of the possible use of some of these 
instruments to identify patients likely to have poor postoperative quality of recovery, then 
putting systems in place to improve their recovery.26  
 
Royse et al, used the data they collected in the development and validation pilot study of 
the Postoperative Quality of Recovery Scale (PQRS) consisting of 701 patients. This is a 
multidimensional scale used post-operatively to assess the quality of recovery but, it has 
an additional section, where patients can rate their overall level of post-operative 
satisfaction. Royse and colleagues looked at 573 of 701 patients, who had completed the 
5 point Likert scale regarding patient satisfaction on the third day after their anaesthesia.  
They found that nausea and pain, were the two significant factors that compromised 
complete postoperative satisfaction for these patients.4 
 
Other factors that affect patient satisfaction in the postoperative period are: 

 Intra-operative awareness 

 Preoperative anxiety 

 Young age 

 Complications 

 Sedation versus general anaesthesia4 
 

Caljouw et al, in 2008, developed the Leiden Perioperative care Patient Satisfaction 
Questionnaire, (LPPSq) after a pilot study containing 307 patients. This instrument was 
specifically created to measure patient satisfaction with perioperative care, with the 
anaesthetic care as the important element. The questionnaire contained 3 elements: 

 Fears 

 Concerns 

 Patient-staff relations 
This tool was created to measure specifically patient satisfaction, completed within 2 days 
of the surgery. They demonstrated that age, gender, and the different surgical specialties 
affected post anaesthetic satisfaction. Male patients demonstrated better satisfaction 
scores than females and patients older than 50 years also gave better scores than their 
younger counterparts.  
 
In this study, patient satisfaction was not influenced by the outcomes of the anaesthesia 
like nausea and vomiting, but rather by the way the health professionals reacted to assists 
in resolving postoperative complications as they arise. Patients gave better satisfaction 
scores where they felt that there was better communication and general support from the 
attending medical staff.33 



 

 
Postoperative recovery 
 
Allvin R, et al, performed a concept analysis and a database search for a theoretical 
definition of postoperative recovery: 
“Postoperative recovery is an energy requiring process of returning to normality and 
wholeness as defined by comparative standards. This is achieved by regaining control 
over physical, psychological, social and habitual functions, which results in returning to 
preoperative levels of independence/dependence in activities of daily living and optimum 
level of psychological wellbeing.” 
 
In examining the above definition, one can observe that the recovery process therefore 
extends from the end of the anaesthetic and can continue over a period of several months 
after discharge, and occasionally not even returning to preoperative baseline.  
The most challenging phase of recovery becomes the period immediately after discharge 
when there is a shift of the responsibility of patient care and recovery from that of the 
health care attendants, to that of the patient and their relatives.   
 
From the definition used by Allvin et al, it is also clear that recovery is also a 
multidimensional process: 

 Emotional 
o Support  
o Independence  

 Physical 
o Symptoms  
o Function  

 Psychological 
o Cognition 

 Social and habitual patterns 
o Daily activities 

 
When assessing the QUALITY of post-operative recovery, it is critical that each of these 
dimensions be assessed by the scale and multidimensional scales have shown to produce 
superior results compared to unidimensional scales.    
 
Attending physicians, nursing teams and allied colleagues, have a significant role in 
providing insight, in part, to the state of patient recovery. In some of the studies, nursing 
teams have provided valuable information on patient progress and provide interrater 
assessment in the recovery progress of the patient. Particularly, the nursing teams have a 
wealth of scores that they can use to assess patient recovery progress and readiness for 
home discharge, in both the general wards and the PACU unit, including ‘street readiness’ 
in ambulatory surgery.  
 
The three concepts, quality of life, health status and patient satisfaction all have a unique 
impact on post-operative recovery. For instance, post-operative pain is a measurable 
symptom of health status that impacts negatively on quality of life and can worsen patient 
satisfaction if not attended to, therefore dropping overall quality of recovery scores. Clear 
comprehension of these concepts ensures that the correct scale is used for the right 
abstract.  



 

POSTOPERATIVE RECOVERY SCALES 

 
As the perspective of individual patients differ, the researchers in this field of anaesthesia, 
have developed different scales in an attempt to objectively measure these patient-
reported outcomes.  
 
As there are many scales for use in quality of recovery, it may be difficult to classify them: 

 Scales that assess specific phases in the recovery process 
o Early recovery phase 

 E.g. Aldrete score in the PACU 
o Late recovery phase 

 Post-operative Recovery Profile Questionnaire  
o Long-term recovery 

 

 Scales that assess the change of recovery over time 
o Quality of Recovery score  
o Post-operative Recovery Profile questionnaire 

 

 Disease specific quality of recovery scales 
o Neurosurgery 
o Cardiac surgery  

 

 Scales used only for ambulatory surgery 
o The Surgical Recovery Index, 
o 24 hour functional Ability Questionnaire 
o Post Discharge Surgical Recovery Scale 

 

 Scales used for general post-operative recovery 
o Quality of Recovery 40 item score  
o Post-operative Quality of Recovery Scale 

 
Unidimensional scales assess multiple aspects of the same dimension, e.g. pain at rest, 
pain during activity and overall pain. Whilst multidimensional scales, can incorporate many 
aspects of the recovery process to monitor.  
 
Gill et al, suggested 10 criteria from which to judge health status and quality of life 
instruments, of which most scales developed for recovery assessment, subsequently 
attempt to fulfil this criteria: 

 Did the investigators give a definition of quality of life? 

 Did they state the domains they will measure as components of quality of life? 

 Did the investigators give reasons for choosing the instrument they used? 

 Did the investigators aggregate the results from the multiple items, domains or 
instruments into a single composite score for quality of life? 

 Were patients asked to give their own global rating of quality of life? 

 Was overall quality of life distinguished from health related quality of life? 

 Were patients invited to supplement the items listed in the instruments offered by 
the investigators that they considered relevant to their quality of life? 

 If so, were these supplemental items incorporated into the final rating? 

 Were patients asked to indicate which items (either specified by the investigator or 
added by the patients) were personally important to them? 

 If so, were these important ratings incorporated into the final rating? 



 

Gill et al, recommended that a total or global rating system be added in instruments used 
in this field, to assess overall quality of life. If a single domain is measured, there needs to 
be an indication of that particular domain’s importance in that patient’s quality of life. 
Authors also must consider including supplementary fields, where patients can include 
what they perceive are important aspects in their quality of life.  Researchers have 
performed psychometric tests in the development and validation processes of 
measurement and rating scales used in quality of recovery.  
 
Scale development processes have generally aimed to include the following: 

 Conceptual measurement model 

 Reliability 

 Validity 

 Responsiveness 

 Interpretability 

 Respondent 

 Administrative burden 

 Alternative forms and language adaptations 
 

It then becomes of benefit if the researcher uses a scale that has fulfilled psychometric 
testing. Researchers in many countries have created translated versions of some of the 
widely used scales in postoperative recovery and performed their own validation 
processes in their countries and patient population. As demonstrated, one needs to 
choose the appropriate scale for the aspect they plan to assess.  
 
Postoperative Recovery Specific Instruments 
For the purposes of post-anaesthetic and surgical recovery, one needs to use scales that 
assess the patient’s progress after their surgery, as opposed to using a general disease 
scale. For this, one needs to classify the different phases of post-operative recovery of the 
patient.  
 
Phases of Recovery 
 
Allvin et al, classified recovery for Ambulatory surgery into 3 stages, whilst Marshall et al 
used Phase I until phase III to classify the same phases:  

 Early recovery phase (Phase I): 
o Is from discontinuation of anaesthesia to regaining vital postoperative 

protective reflexes and motor function 

 Intermediate recovery phase (Phase II): 
o Is from regaining stable postoperative reflexes to reaching home readiness 

from the PACU 

 Late recovery phase (Phase III): 
o Is from discharge to regaining preoperative health and wellbeing 

Royse et al, classified their general postoperative recovery phases into: 

 Immediate phase: 
o Is from discontinuation of the anaesthetic to 15 minutes there after 

 Early phase of recovery: 
o Is assessed at 40 minutes after discontinuation of anaesthesia 

 Late recovery phase: 
o Is from Day 1 after anaesthesia 

 Long term recovery: 
o Was classified as from 3 months after anaesthesia4 



 

Short and long-term recovery, have also been used to classify the phases of postoperative 
recovery, but there is absent precise definitions of these phases in associated literature. 1 
There are different ways to measure post-operative recovery in the different phases of 
recovery. In the immediate phases of recovery, clinical endpoints like stability of vital signs 
and archiving motor function, is used. In the early phases of recovery, patients’ experience 
of symptoms and different cognitive measures are used. While in the late recovery phases 
patients’ experience of symptoms and adverse effects are then used. 
 
Early Postoperative Recovery Phase 
 
The early post-operative phase occurs under the supervision of appropriately trained 
recovery room personnel, in a well-equipped and appropriately located PACU.  This phase 
starts from the end of the anaesthetic, until the patient is fit for discharge from the PACU.  
The aldrete score (Post-Anaesthesia Recovery Score, 1970) 
This was initiated in the 1970s by Dr Aldrete, to assess patient readiness for discharge 
from the PACU. It initially used colour as means of patient assessment, similar to the new-
born Apgar score. As anaesthetic monitoring techniques advanced, in 1995, Chung and 
colleagues, modified the scale by replacing the colour element of the score, with the use 
of saturation. (Appendix 3) 
 
It is a score that focuses on basic physiological functions: 

 Ability to move all four limbs 

 Ability to breath in deeply and cough 

 Normal blood pressure 

 Normal saturation 

 Being fully aware  
It is a total score of 10, with the scoring of 9 indicating fitness for discharge from the 
PACU. 
 
Post Anaesthetic Discharge Scoring System (Aldrete, Chung et al, 1995) 
The second modification to the Aldrete score was a creation of a Post Anaesthetic 
Discharge Scoring System (PADSS), which was used to assess readiness for home 
discharge, from day surgery.  
 
This is a score totalling 10 with 2 points for each of the parameters: 

 Normal Cardiovascular signs  

 Ability to walk 

 Tolerating oral fluids, minimal nausea and vomiting 

 Pain  

 Surgical bleeding 
 

This scoring system has also undergone modification to exclude micturition prior 
discharge, as a requirement.    
 
The Aldrete scores have generally been adopted and used in many PACU units around 
the world. They have been modified in some PACU units with additions that were deemed 
necessary for those hospital centres and patient population. Pain and PONV are the most 
common causes of delayed discharge and unplanned hospital admissions for ambulatory 
surgery patients. Headache, sore throat, dizziness and drowsiness, have also been 
reported in the intermediate recovery phase, but have not received as much attention as 
PONV and pain.34 



 

The main challenge in assessing quality of recovery in the immediate postoperative period 
is that the effects of the general anaesthetic may still be quite significant in a good bulk of 
patients. Patients may be confused and not able to provide objective responses. This 
leads to some researchers, using the findings of the attending recovery staff to assess, in 
their opinion, the quality of recovery in this immediate post-operative phase. 
 
Royse et al, were able to attain more patient-orientated data from patients at the 40 
minute mark after anaesthesia. This time period coincides with general patient readiness 
for discharge from the PACU to the ward.4 

Late Recovery Phase 

 
Allvin et al, defined this period as from PACU discharge to regaining preoperative health 
and wellbeing for ambulatory surgery.  
 
Ambulatory surgery and recovery scales 
 
Ambulatory surgery has been deemed as convenient for both the patient and the surgical 
teams.  Since there is very brief contact with the patient in the postoperative phase, there 
has been growing interest in research to investigating how these patients recover at home, 
on their own.  
 
Herrera et al, embarked on a systematic review, searching for postoperative scales used 
to assess recovery 1 week after ambulatory surgery. They were able to identify 7 scales 
that were used in ambulatory surgery and not all of these scales were created specifically 
for day-case surgery.  
 

 Day-case recovery scores 
o The Surgical Recovery Index, 
o 24 hour functional Ability Questionnaire 
o Post Discharge Surgical Recovery Scale 
o General Symptoms Distress scale 

 General recovery scores often used in ambulatory surgery 
o Functional status Index 
o Quality of Recovery 9 items score 
o Quality of recovery 40 items score 

 

For the criteria they set for reviewing scales used in these articles, they concluded that 
even though the Quality of recovery-40 score was not created for use in ambulatory 
surgery, it was the only score they would recommend in this patient population.19 

 
Surgical Recovery Index (Talamini et al, 2004) 
This is a numerical rank order scale, formed from a survey of 50 patients, to provide 
factors they deemed important in surgical recovery. The responses from this group of 
patients led to the creation of a score with 2 domains, one of different aspects of pain and 
the other being the time required to resumption of function. It was then presented to 149 
patients to complete, postoperatively between day 7 and 28, to differentiate between 
laparoscopic and open surgery. This team conducted validation tests of this scale and 
concluded that it was a suitable item to use in assessing post-operative recovery from 
laparoscopic surgery.   
 



 

24 hour functional Ability Questionnaire (Hogue et al, 2000) 
This scale was initially created to assess functional status from the effects of anaesthesia 
of 1334 patients. It was further revised to contain 3 elements: 
 

 Patient pre-operative expectations 

 Occurrence of these, (feared) symptoms post operatively and ability to return 
to pre-surgical function 

o Pain  
o Nausea and Vomiting 
o Alertness 

 Patient satisfaction with recovery, the anaesthesia and overall surgical 
experience 

This scale intended to test preoperative expectations versus postoperative outcomes, 
together with patient satisfaction. It has subsequently been used in the assessment of 
outcomes from intraoperative pharmacological interventions, e.g. the effects of using 
Remifentanil versus Fentanyl, assessing quality of recovery, at 24hrs.   It was intended to 
assess late post-operative recovery and was not recommended for use in extensive 
surgeries that were associated with prolonged in-hospital care lasting longer than 5 days.27 

 
Post Discharge Surgical Recovery Scale ( Kleinberg et al, 2000) 
This is a multidimensional questionnaire that was created for the assessment of recovery 
post-discharge after a day surgical procedure. It was created with 5 aspects: 

 Patients health status 

 Activity 

 Fatigue 

 Work ability 

 Expectations  
 

It has 15 items, on a ten-point semantic differential scale, to give an overall status of  
patient recovery, computed to give scores ranging between 10 and 100.  Kleinberg et al, 
performed psychometric testing on their Swedish version of this scale on 525 patients on 
day 1 and 14 postoperatively. They found satisfactory psychometric properties and a good 
indicator of change in health over time. It was able to distinguish improved patients and 
those not showing improvement after their surgeries.30 

 
General Symptoms Distress scale and Functional status ( Swan et al, 1998) 
This questionnaire was used to assess specific symptoms in comparison to how they 
relate to other presenting symptoms as a whole. The form has 3 sections: 

o A symptom list 
o A symptom ranking part, where each symptom is rated by order of 

importance 
o Then a 10 point overall rating scale of the management of all the symptoms 

Its psychometric testing was done on a pilot study of 74 patients. The recommendation 
was that this tool can be used to assess the general burden of symptoms on specific 
patient population, and how well the patient can control the symptoms on their own.32 

 
Home Recovery Log (Horvath et al, 2003) 
This postoperative recovery log is used to assess any aspect of recovery for patients after 
day surgery. It has been used as a mode to follow up recovery progress after the patients 
have been discharged home from ambulatory surgery. Different aspects of the recovery 
phase have been used. 



 

Horvath et al, used a recovery log to assess the pain element in the postoperative 
recovery process of 91 patients following ambulatory gynaecological surgery. Patients 
were provided with a daily log to complete at home assessing the elements of pain, fatigue 
and function, up to 6 days after their surgeries. The recommendations from this study was 
the need for preoperative patient teaching regarding the possibility of delayed return to 
near normal function after ambulatory surgery and better improvement on analgesic 
regimes for ambulatory surgery.28 

In-Patient Surgery and Late Recovery Scales 

These scales are versatile in their use and can be applied in most phases of recovery 
including that of ambulatory surgery. 
 
The Quality of Recovery score, QoR  ( Myles et al, 1999, 2000) 
Myles and Hunt et al, conducted a study aiming to create a patient-orientated Quality of 

Recovery score. They developed a 61-item questionnaire after performing a literature 

review and consultation with medical staff. This questionnaire rated each of the 61-items 
on an ordinal scale from one to five from ‘not important at all’ to ‘extremely important’.  
 
This questionnaire was then presented to:  

 Nurses 21, 

 Specialists and senior registrars in surgery, 20  

 Specialist and senior registrars in anaesthesia, 15 

 Preoperative patients first experience, 10 

 Preoperative patients previous experience, 20 

 Postoperative patients for minor surgery, 20 

 Post-operative patients for major surgery,10 

 Patients’ relatives or friends, 10 
 
They then asked each participant to add any more information they felt was important to 
good postoperative recovery.   Using the higher ranking points from this questionnaire, 
they were able to formulate a 9-item quality of recovery score, the QoR with a score 
totaling 18. They then performed a two group cohort study on a total of 449 patients and 
their nursing care givers, using the QoR score and an overall recovery VAS score. 
They found the QoR score to be a valid and reliable tool for group study analysis and 
clinical audits due to its moderate validity and acceptable reliability.  A Chinese version of 
the 9-item score was later was later formulated and validated by Chan et al. 
 
The 40-item QoR ( Myles et al, 2000) 
Myles and Weitkamp et al, then published the QoR-40 item score after completing a 
study on 160 patients using three methods.  

 A nine item questionnaire, 

 A 50-item questionnaire, with a five-point Likert scale 

 A 100mm VAS  
 

Patients were asked to complete both the original 9-item QoR score and a 50-item score 
that was formulated from the point of view of the patient, relatives and medical personnel.  
Again an overall postoperative recovery 100 millimeter VAS scale was used.  The QoR-40 
questionnaire was then formed from items that showed good correlation with quality of 
recovery.  
 
The questionnaire scored to a total of 200 and assessed 5 factors of patient recovery: 



 

 Physical comfort,  

 Pain,  

 Psychological support, 

 Physical independence and  

 Emotional state.  
 
This tool has become widely used in research for the assessment of postoperative 
recovery and was found to have superior validity and reliability to the QoR 9-item score. 
The QoR 40-item score’s suitability was assessed in a meta-analysis by Gornall et al. This 
quantitative systematic review had a total sample of 3459 patients from 17 studies using 
the QoR 40-item score, in multi-cultural groups. The authors found the score to have 
excellent validity, reliability and clinical responsiveness. Again convergent validity was 
moderately confirmed with the use of an overall recovery VAS score. Not only did this 
review show the QoR 40-item score useful for postoperative quality of recovery 
assessment, but also useful for clinical assurance and research.  
 
The QoR-40 item score has been shown to fulfil 8 of the criteria set by the Gill and 
Feinstein, in their review of literature on quality of life scales. It has since been interpreted 
in multiple languages in different countries for the use in those particular patient 
populations.    
 
It has also been used to assess the quality recovery in different types of postoperative 
analgesic techniques, e.g. Hansdottir et al, used this scale to show no significant 
difference in quality of recovery in patients with thoracic epidural versus patient controlled 
intravenous analgesia after cardiac surgery.9 

 
This score has been used in both day case surgeries, in-patient surgery, regional and 
general anaesthesia. Different researchers have made modifications to this score, for the 
use in day surgery cases. By reducing the 5 dimensions to 3 (Physical state, emotional 
comfort and physical dependence) with a total of 23-items and a total score of 115.  
 
Manterio Da Costa et al, did an observational prospective study examining the role of 
using this scale preoperatively to detect patients likely to have poor postoperative 
recovery, and instituting means to improve their hospital stay.26 
 
The QoR 15-item score ( Stark et al, 2012) 
This QoR-40 score has further been modified by Stark et al, to a QoR-15 score. The 
modification drew on the strongest psychometric clinical and patient based outcome points 
from the QoR 40-items score. This is a shorter tool compared to the 40 item score but also 
covers the same 5 dimensional spheres of patient post-operative recovery. This team 
looked at the dimensions of validity, reliability, responsiveness, feasibility and acceptability 
as well.  These authors assessed the QoR-15 item score as being an equally extensive 
but yet more efficient tool for postoperative use. They noted, among other points, the 
possible limitation of the exclusion of non-English speaking patients in the study.24 
 
Postoperative Quality of Recovery Scale (PQRS) 
This form was formulated over a data collected over 700 patients from 8 countries (China, 
Canada, Germany, USA, Australia, Mexico, UK and France.) It was the product of nine 
anaesthetist and 2 neurophysiologists and a statistician, aiming to create a brief scale that 
is easy to use by minimally trained staff and suitable for repeat measurements.   After a 
literature search, they created a pilot scale that was translated into different languages and 



 

tested in a pilot study with 133 patients. From these results they revised the PQRS and 
translated it again, then did a pilot validation study on 701 patients, 6 years and older.  
 
The final scale had 5 domains: 

 Physiological 

 Nociceptive 

 Emotive 

 Cognitive 

 Activities of Daily Living  

 A comment section used for patient overall satisfaction 
 

Measurements were done at 15minutes, 40 minutes, Day 1, Day 3 and 3 months post-
operatively. This scale was able to show a discriminant element for patients expected to 
display poor recover. It showed various changes over time in the different domains. 47% of 
patients demonstrated pain on Day 3 and 12% of patients, had nausea on Day 3, and 66% 
of patients failed to regain baseline cognitive function in all tests. Emotive recovery was 
demonstrated early. 

 
 
This tool was found to address feasibility and face validity, as it demonstrated expected 
changes as known from clinical experience but other psychological tests were not 
performed during this study. Developers of this scale recommended its use for research 
and audit as they noted the time required to apply it in the practical clinical sense. 3 

 
Postoperative Recovery Index (Butler et al, 2012) 
Butler et al, aimed to formulate a multidimensional tool, for patient self-assessment, up to 
30 days post operatively. They used a sequential 5 study process where there was 
brainstorming to identify outcome variables from patients and health care workers. These 
statements were reduced from 1710 statements, to 134 statements that were then 
clustered into 8 groups and presented to a new group of patients for sorting, and 
eventually formation of a 37 item score.   The group proceeded into performing validation 
procedures on this scale and they showed strong psychometric results. Even though there 
was a total of 225 patients, there was concern over the small subset of patient numbers 



 

involved in each of the studies to create this item and therefore, concern about 
reproducibility of their results. 25 
 
Post-Anaesthesia Short-Term Quality of Life (Oakes et al, 2002) 
Is a self-administered, 40 item score, with 27 questions measuring 3 domains related to 
the postoperative period: 

 Physical 

 Psychological 

 Role functions 
Questions are put in a form of a VAS format, with an additional column for comments or 
elaborations and a patient satisfaction comment. Authors recommended further 
psychometric testing prior to any wide spread use of this item.28 
 
Recovery Index 10-item Questionnaire 
This scale was created by Kluivers et al, it contains 10 items in a Likert scale as full 
disagreement to full agreement totalling 50. It was put through clinimetric testing in 
comparison to the RAND-36 and QoR-40, on 161 post laparoscopic, open and vaginal 
hysterectomy patients. The authors reported better construct validity and recommended its 
use as a short recovery specific questionnaire. 22 
 
Postoperative Recovery Profile questionnaire ( Allvin et al, 2009) 
In the completion of their thesis, Allvin et al did 4 consecutive studies. 
In their first study, they performed a literature search for the definition of postoperative 
recovery using the MEDLINE and CINHAL database, 26 publications, one textbook and 2 
dictionaries were used to define postoperative recovery.  
In their second study, they interviewed 14 postoperative patients, 12 surgical ward nurses 
and 8 physicians, looking at what each group considered important in recovery process. 
 
The third part of the study consisted of the formation of a 19-item 5 dimensional score: 

 Physical symptoms 

 Physical function 

 Psychological 

 Activity and  

 Function 
 

They put this form through a validation process for their final study on 158 patients, tested 
over repeated times, until 3 months postoperatively.1 They found this new item to be 
satisfactory for use in assessment of post-operative recovery. 
 
Ward discharge scales 
 
Recovery Inventory (Wolfer et al, 1970) and Functional Status Index (MacKenzie et al, 
1986) 
These are some of the older scales that were available for use by nursing staff in 
evaluating patient fitness for home discharge. They follow patient recovery process and 
use patient reported indexes for discharge.   This serves as some of commonly seen 
scales in post-operative recovery.  
 
The score that is extensively used in research is the QoR-40 items score. Even though 
there have been various modifications of this scale, its original form remains widely 
preferred.  



 

As these scales show the progress of recovery over time, it should be of interest to the 
anaesthetist to discover the duration of the post-anaesthetic complications experienced by 
their patients. Untreated PONV can be witnessed 3 days after the end of the anaesthetic. 
Sore throat from uncomplicated airway instrumentation can cause dysphagia lasting 5 
days post-operatively.   These scales attempt to show that some aspects of the recovery 
process extend over a long period after the end of the anaesthetic. 

INTRA-OPERATIVE CONSIDERATIONS TO IMPROVE QUALITY OF RECOVERY 

 
The development of newer drugs, better monitoring and improved anaesthetic techniques, 
has led to safer delivery of anaesthesia and therefore less anaesthetically related 
mortality.3   Because of the limited time the anaesthetist has with the patient, the PACU is 
the ideal place to provide immediate and quantifiable postoperative anaesthetic related 
data and complications like hypothermia, sore throat and PONV, etc. These anaesthetic 
related outcomes can generally be collected immediately in the PACU unit and 
management thereof, be instituted instantly, in the early post-operative phase.10  
 

Macario et al, performed a literature search on the most common anaesthetic 
complications. They summarised these into 10 most common post anaesthetic 
complications and created a questionnaire for 101 patients to indicate preoperatively, 
which of the complications they thought was most undesirable. These patients were also 
provided with a hypothetical 100 dollars, as a resource to contribute to the prevention of 
their least favourable outcome. 
 
 From their findings, it became very clear that by order of most undesirable: 

 Vomiting 

 Gagging on the endotracheal tube 

 Pain 

 Nausea 

 Recall without pain 

 Shivering 

 Residual weakness 

 Sore throat 

 Somnolence 

 Normal 
 

Patients preoperatively perceived pain, gagging on the endotracheal tube and nausea, 
high on their list of most undesirable postoperative complications. In this study, patients 
equally demonstrated willingness to put most of the hypothetical monetary resource into 
avoiding these complications as well.11 

 
Postoperative Nausea and Vomiting (PONV) 
 
There is a large amount of research on intraoperative preventative measures for 
Postoperative Nausea and Vomiting. Studies have demonstrated that this complication is a 
massive contributor to poor postoperative quality of recovery. This very factor has been 
used in the validation processes, testing construct validity of some of the quality of 
recovery scales.24 
 
De Oliveira at al, performed a randomised double blinded trial on 103 patients undergoing 
ambulatory gynaecological surgery, where patients received either saline or 



 

Dexamethasone for PONV prophylaxis. They reported, using the QoR-40 items score, 
better quality of recovery scores at 24 hours after anaesthesia for patients that received 
dexamethasone. There were lower rates of Nausea and sore throat reported by the 
patients that received dexamethasone. 14 

 

Pan et al, performed a randomised double-blinded study on gynaecological population 
with the high emetic risk. They used intraoperative dexamethasone together with 
intraoperative and postoperative ondansetron in the study group and only intraoperative 
ondansetron in the control group. They used a Functional Living Index of Emesis ( FLIE) 
score to assess the impact of quality of living for these patients, from chemotherapy 
induced emesis, at 8, 24 and 120 hours after anaesthesia. They reported less emetic 
symptoms for patients in the study group, which had patients that received the multimodal 
PONV prophylaxis. These patients also demonstrated better scores on their modified FLIE 
score.12 

 
The impact of postoperative nausea and vomiting causes significant morbidity to the 
recovery process. This outcome can extend its impact beyond the PACU, prolonging time 
to discharge, and dropping quality of recovery scores. There is wealth of data on different 
intraoperative interventions anaesthetist can execute to improve this unfavourable 
outcome.  
 
Postoperative Pain 
 
Postoperative pain has been assessed in various studies as a significant morbidity to 
patient outcome. Uncontrolled postoperative pain is associated with psychological or 
cognitive dysfunction, fatigue, delirium, sleep disturbance and the risk of cardiovascular 
dysfunction.  
 
Some authors have looked at the impact of regional versus systemic means of analgesic 
control. Others have assessed the different pharmacological classes of drugs for pain 
control in specific disease entities. One needs to take into account the possibility of poorer 
patient reported satisfaction from the side effects of different analgesic interventions in the 
attempt to improve pain scores, e.g. pruritus or urinary retention from epidural anaesthesia 
or nausea from systemic opioids.   The use of the Pain Visual Analogue Score has been 
made the standard of care in some institutions; however, there has been criticism, to its 
sole use as, despite it being a unidimensional scale, there is paucity in literature regarding 
its validation process.  
 
Regional analgesia 
 
De Oliveira et al, performed a randomized double blinded controlled trial on 70 patients 
undergoing laparoscopic ambulatory gynaecological surgery where an ultrasound guided 
Transversus Abdominis Plane Block was performed for each patient using either saline or 
ropivicaine. Quality of recovery was then assessed at 24 hours after the anaesthetic. They 
reported better functional recovery of patients having received this additional mode of 
analgesic technique with the local anaesthetic, with better Quality of recovery reported 
using the QoR-40 items score.13  The use of neurexial anaesthesia versus general 
anaesthesia was done in a randomised trial by Lucas et al, on 68 ASA 1 and II patients 
undergoing hysterectomy. They reported better quality of recovery scores from the spinal 
anaesthetic group both at 24 and at 48 hours after anaesthesia. 15 

Spencer et al, did a systematic review in the literature firstly comparing the different 
analgesic modalities for pain control in the acute postoperative phase. Then, they 



 

assessed literature for the impact of pain on the 3 aspects of recovery; Health related 
Quality of Life, Postoperative Quality of recovery and Patient Satisfaction. Their findings 
were that, these 3 entities were not reported as primary endpoints in relation to analgesia 
and pain control techniques in literature. But rather studies looked at clinically significant 
differences in quality of recovery scores and pain was not the sole factor.13 
 
Other factors on quality of recovery 
 
Gender differences in the quality of recovery, has remained an area of interest. Chinedu 
et al, showed higher postoperative complications of nausea, headache and back pain in 
their 180 female patients versus the 200 male patients after standard general anaesthesia. 
17 The presence of a negative association between female patients and low QoR-9 scores, 
has been used to in the validation process of quality of recovery scores.18 
 
Anaesthetist have assessed quality of recovery using the QoR-40 items score on 80 
patients, comparing the use of propofol-remifentanil Total Intra-Venous Anaesthesia and 
Desflurane anaesthesia, in a randomised trial. They demonstrated better scores from the 
patients that received Total intravenous Anaesthesia.31   Patients, who suffer postoperative 
complications and patients that have prolonged PACU admission, have been noted to 
have poor quality of recovery scores from early to late post-operative recovery.24 
 
There are many intraoperative interventions that anaesthetists can employ to improve 
overall recovery. These are still dependant on the individual skills of the anaesthetist in 
attendance and the availability of resources in their clinical environment.  Whilst 
anaesthetists may not be able to change patient demographic factors like gender, age, 
duration of the procedures, etc., they still need to recognise these endpoints as risk factors 
for poor postoperative recovery. 
 
 
CONCLUSION 
 
Anaesthetic effects do not end with the termination of the mode of anaesthetic in the 
operating room and post-operative recovery is an expansive process, not limited to the 
PACU.  Anaesthetists have a preoperative informative role, intra-operative treatment and 
preventive role and post-operative supportive role to partake to improve the patients’ 
recovery process.  Patient experiences may be important to the individual patient as 
clinical parameters are of value to the anaesthetist.   
 
It is clear that there are many instruments for use in post-operative recovery, the choice of 
an individual scale for use should be done carefully, with a clear idea of what the 
investigators intends to measure. Taking into cognisance the unexplored differences in 
socio-economic and cultural profiles of the patient populations used in the validation of that 
particular tool and the population it’s intended to assess.   Authors recommend that quality 
of recovery scales be incorporated into the holistic management of individual patients as 
quality assurance tools to assess the quality of services anaesthetists provide.  
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Appendix 1 (postoperative recovery specific scales) 
 

 
 

Appendix 2 (postoperative recovery specific scales) 

 

 



 

Appendix 3 ( Aldrete Score) 

 

 
 
 
 
 
 
 

Appendix 4 (Post Anaesthetic Discharge Scoring System) 

 
 
 



 

Appendix 5 (Short- Form-36 scale) 

 

 



 

 

 

 



 

 

 

 

 



 

Appendix 6 Quality of life scales ( Gill et al) 
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