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1. Summary 
 
 
Background and rationale  

Third molar extraction is a frequent procedure in young healthy individuals. Although it is 

considered minor surgery, a lot of patients suffer from postoperative pain, disability and 

consequently this has an impact on functional recovery. Several psychological factors might 

be associated with the postoperative pain perception and functional recovery. 

Design 

A prospective observational cohort study up to seven days postoperatively.  

Setting 

ZiekenhuisNetwerkAntwerpen (ZNA) Middelheim, Lindendreef 1, 2020 Antwerpen Belgium 

[and ZNA Jan Palfijn, Lange Bremstraat 70, 2170 Merksem Belgium] 

Aims of the study  

A. To assess postoperative pain intensity and functional recovery during the first seven 

days after ambulatory surgery under anesthesia for third molar extraction;  

B. To determine the impact and to identify possible associations between the following 

modifiable psychological factors: 1. catastrophizing; 2. state anxiety; 3. need for 

information; 4. depressive thoughts related to postoperative pain intensity scores and 

functional recovery up to seven days after surgery at home. 

Methods  

One hundred and forty-five (sample size) patients aged between 18 – 40 years undergoing 

third molar surgery under anesthesia in day care. All patients will receive standardized 

anesthesia and pain management (in hospital and at home). 

 

Primary analysis: 
1. Primary outcome parameter: pain score assessments at home using a Visual Analogue 

Scale – Pain (VAS-P) during 7 days postoperatively; 

2. Secondary outcome parameter: functional recovery at home during 7 days 

postoperatively using the Functional Recovery index (FRI). 

3. Pain medication adherence at home during 3 days postoperatively. 
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Secondary analysis: 
Multivariable regression analysis or generalized linear model 
Outcome variables: pain score assessments VAS-P and FRI during 7 days postoperatively at 

home. 

Predictor variables: 1. age, 2. gender; 3. body mass index (BMI); 4. Socio-economic status 

(SES); 5. smoking history; 6. baseline pain (VAS-baseline-P); 7. analgesia medication use 

before surgery; 8. the patient’s expected pain of the surgery (VAS-P-expected pain); 9. pain 

catastrophizing; 10. state anxiety; 11. need for information; 12. depression; 13. the use of local 

anaesthetic during the procedure; 14. surgical characteristics. 

 

Trial registration 

At  https://www.isrctn.com  = International Standard Registered Clinical/soCial sTudy 

Number (ISRCTN).        

 

 

 

 

  

https://www.isrctn.com/
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2. Introduction & Rationale 
 

Third molar removal surgery is one of the most frequent carried out procedures on young 

healthy individuals and normally third molars are extracted before the age of 40 years with a 

peak between 18 and 25 years old 1-4. 

Despite being considered as minor surgery, complications like postoperative pain, swelling, 

trismus, haemorrhage, alveolar osteitis, periodontal damage and soft-tissue infection among 

others, are frequently reported 5-7. 

In general acute postoperative pain often remains undermanaged with up to 75% of the 

patients still experiencing pain in the immediate postoperative period 8-10. Postoperative pain 

in itself is strongly associated with surgical complications 11 and undertreated acute pain is a 

risk factor for developing chronic or persistent postoperative pain 12-14. Furthermore a strong 

relation exists between moderate to severe postoperative pain and patient dissatisfaction 15.   

After third molar removal, patients suffer on average up to 7 days of discomfort or disability 16. 

Also the patient’s quality of life is significantly affected, particularly during the first three days 

after surgery, with acute pain as the most recorded domain (91%) impacting the quality of life. 

Other often recorded domains were functional limitations (76%), physical disability (75%), 

social disability (71%), psychological discomfort (70%) and psychological disability (69%)17. 

This definitely needs further scrutiny.  

Although health-related quality of life assessments are often used as outcome parameter in 

clinical trials, they are not specifically designed to be used after ambulatory surgery 18. This in 

contrast with a specific well validated and reliable tool such as the Functional Recovery Index 

(FRI)19 with convergent validity with pain scores. 

A recent meta-analysis identified that younger age, female sex, a history of depressive 

symptoms, a history of anxiety, sleep difficulties, higher body mass index (BMI), presence of 

preoperative pain and the use of preoperative analgesia were predictors of poor postoperative 

pain control 20.  

Although a lot of progress has been made in the last decades with the emergence of 

procedure-specific pain-treatment recommendations to improve postoperative pain 21, not all 

variability in pain scores can be explained by surgical, anesthetic and pain management 

factors.  
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Indeed, the perception and severity of acute postoperative pain intensity assessments might 

be determined by various biological, socio-cultural and psychological factors 22,23. In this study 

we are specifically interested in psychological factors like pain catastrophizing, anxiety, need 

for information (coping style) and depressive thoughts. 

Pain catastrophizing is defined as: ‘the tendency to magnify the threat value of pain stimulus 

and to feel helpless in the context of pain, and by a relative inability to inhibit pain-related 

thoughts in anticipation of, during or following a painful encounter’ 24 and as such it has been 

shown to be an important predictor in both chronic and acute pain contexts 25-30 and explains 

between 7% and 31% of variation in pain scores 24. Furthermore it has been associated with 

health-related quality of life judgments 31. Pain catastrophizing can be assessed by a well 

validated tool, the Pain Catastrophizing Scale (PCS), 32,33 which consists of three components: 

magnification, rumination and helplessness.  

Furthermore it is well known that state anxiety is an important predictor of higher postoperative 

pain scores 25,34,35 and anxiety is further associated with depression and chronic pain conditions 
36,37. Therefore it has been hypothesized that depression is associated with higher 

postoperative pain scores 36,37.  

Furthermore, pain catastrophizing might share together with anxiety and depression a 

significant amount of variance explaining postoperative pain 24. This definitely needs further 

investigation.    

Also a patient’s coping style (active or avoidance) is related to the need for information (monitor 

– blunting) 38,39 and a negative coping style (avoidance) might be related with higher pain 

scores 40. 

Obviously, early identification of patients at risk for higher postoperative pain scores is 

definitely also important in the context of third molar surgery.  It will allow us for effective 

interventions that might improve postoperative management at home after day-care surgery. 

The aim of this study is: 1. to assess postoperative pain and functional recovery during the first 

seven days after ambulatory surgery for third molar extraction; 2. to identify possible 

associations between modifiable psychological factors (like pain catastrophizing, state anxiety, 

need for information, depressive thought) and postoperative pain intensity scores and FRI up 

to seven day after surgery at home. 

Our hypothesis: a major part of the patients will suffer from moderate to severe pain and will 

experience a significant impact on functional recovery up to seven days after surgery. 

Furthermore pain catastrophizing, state anxiety, need for information and depressive thoughts 

will be associated with postoperative pain intensity at home and with functional recovery. 
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3. Methods & Materials 

Study design  

This is a prospective observational cohort study that will be carried out at the 

ZiekenhuisNetwerkAntwerpen (ZNA) Middelheim, Lindendreef 1, 2020 Antwerpen Belgium 

[and ZNA Jan Palfijn, Lange Bremstraat 70, 2170 Merksem Belgium] and must be approved 

by the local ethics committee / Institutional Review Board (IRB) of the ZNA hospital (Chair: 

prof. Dr. P.P. De Deyn - ZNA Koningin Paola Kinderziekenhuis, P4, Route 34, Lindendreef 1, 

2020 Antwerpen). Furthermore the study will be registered at https://www.isrctn.com 

(International Standard Registered Clinical/soCial sTudy Number -ISRCTN) and conducted in 

accordance with the Declaration of Helsinki and the STROBE statement for observational 

studies.  

Enrolment and data collection 

All patients will be approached regarding participation in the study at the surgeon’s and / or 

anesthesia consultation hours and will obtain complete standardized information about the 

hospital admission and anesthesia procedures and at home care & pain management.  

Inclusion criteria: 1. patients aged between 18 – 40 years undergoing  extraction of one or 

more third molars under general anaesthesia in the ZNA Middelheim/Jan Palfijn hospital; 2. 

American Society of Anesthesiologists physical status (ASA I-II); 3. a good understanding of 

Dutch language; 4. written informed consent; 5. without premedication. 

Exclusion criteria: 1. refusal to participate; 2. patients with a known development delay and 

intellectual disability; 3. intolerance for local anesthetics and non-steroidal anti-inflammatory 

drugs (NSAID); 4. chronic use of opioids.   

 

All consecutive patients are eligible for inclusion in this study. Patients who initially have given 

their consent can at all times withdraw without any consequences. 

At the day of the admission the patient will be presented the study documents with a personal 

identification number and a Qualtrics generated QR code which will lead the patient to the first 

preoperative questionnaires (see attachments). 

The preoperative questionnaires (flowchart):  

Demographic/medical data of patients will be collected on the day of admission (standardized 

interview performed by a research nurse). Demographic data include: 1. gender; 2. age / 

birthday; 3. length (cm) / weight (kg)  (BMI); 4. level of education / (profession) as an indicator 

https://www.isrctn.com/
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of socioeconomic status (SES) classified into three categories: I. no education, elementary 

school; II. secondary school; III. higher education or university41. Medical data include: 1. 

American Society of Anesthesiologists physical status (ASA) - comorbidities: diseases such 

as hypertension, diabetes mellitus, renal disease and cardiovascular disease will be recorded; 

2. use of medication; 3. non-smokers will be defined as having smoked no more than 100 

cigarettes in their lifetime ;  

Furthermore in the preoperative period patients will be additionally interviewed by using the 

following assessment tools: 1. baseline pain assessment using a Visual Analogue Scale – Pain 

scores (VAS-baseline-P); 2. patient’s expected pain after the procedure using a VAS-P- 

expected pain; 3. Pain Catastrophizing Scale (PCS) – (additional state-PCS); 4. Amsterdam 

Preoperative Anxiety and Information Scale (APAIS); 5. Hospital Anxiety and Depression 

Scale – depression subscale (HADS);  

Surgery and anesthetic plan 

After filling in the preoperative questionnaires, the patient will be brought to the surgical theatre.  

All patients will receive a standardized preoperative preparation and anaesthesia protocol. No 

premedication will be given.  

Anesthetic induction will be provided using Propofol (maximum 3-4 mg/kg IV) along with the 

use of a strong opioid, like a low dose of Sufentanil (5-10 µg IV) and/or Remifentanil (75-100µg 

IV) in bolus. A short acting muscle relaxant can be added to facilitate intubation (low dose of 

Rocuronium .3 mg/kg IV or Atracurium .3mg/kg IV). 

Maintenance of anesthesia will be carried out using Sevoflurane (VOL% 2-2.5 / 1 MAC value). 

Further intraoperative pain management consists of: 1. Dexamethasone (0.15 mg/kg IV); 2. 

Paracetamol (15mg/kg IV) and Ibuprofen (10 mg/kg IV). For prevention of postoperative 

nausea and vomiting a bolus of Ondansetron 4 mg IV will be additionally administered.  

Standard monitoring 

During anesthesia ECG, O2-saturation, end-tidal CO2, inhalation gas concentration, non-

invasive blood pressure measurements (5 min. interval) will be monitored. 

Airway management 

Airway management consists of a nasotracheal tube (NNT) placed under direct laryngoscopy. 

Patients will be mechanically ventilated with pressure- or volume-ventilation (1. tidal volumes 

6-8mL/kg ideal body weight; 2. respiratory rate of 12 breaths/minute; 3. normocapnia = end-

tidal CO2 between 35 and 45 mmHg. Maintenance of a mean non-invasive arterial blood 

pressure ≥ 65 mmHg. 
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At the end of surgery the patients will be transferred to the Post Anesthesia Care Unit (PACU) 

and thereafter to the ward. 

At the ward the patients receive their diary in which they have to note their pain intensity by 

using a VAS-P (3 times at the day of surgery). 

The surgeon will be asked to fill in the characteristics of the third molar extraction by location 

(maxilla or mandibula), degree of impaction (erupted, soft tissue or bony) and number of molars 

removed (one to four). Whether the surgeon gives regional anaesthesia with a local anesthetic 

product description (10 mL of Ropivacaine 7.5% is distributed over a tuber block with spix 

bilateral and buccalis bilateral) will also be recorded. 

At the end of surgery the patients will be transferred to the Post Anesthesia Care Unit (PACU) 

and once the discharge criteria are fulfilled, they will be transferred to the ward. 

Discharge criteria: Aldrete score ≥ 6 out of 8, no postoperative nausea and vomiting and a 

VAS-P-PACU pain score of ˂ 4, sinus rhythm between 50-100 beats/minute, normothermia 

36-37°C, pink skin colour, no narcotic agents administered in the previous 30 minutes.  

Post-surgery 

Information about the standardized pain management at home will be given. This consists of 

conservative measures such as cold packs and a medication scheme: Paracetamol 1g 4 

times/day and Ibuprofen 600mg 3 times/day during 3 days. As rescue medication: Tramadol 

50mg PRN will be prescribed 

After filling in the first online Qualtrics questionnaire, the patient will receive daily email starting 

at the day of the operation to fill in a questionnaire about: 1. pain (VAS-P), use of pain 

medication use; 3. FRI.  

This process is automated by Qualtrics (Attachment). 

Telephone calls will be made by a research nurse at day 1, at day 4 and day 7 postoperative. 

Pain medication adherence 

Good adherence will be defined as having at least 15 of the 24 prescribed pain medications 

during the first three postoperative days at home. 
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4. Research instruments 

Outcome variables  

A: Visual Analogue Scale – Pain (VAS-P)42-46 (attachment 1) 
 
The horizontal VAS-P is a single item and continuous scale of 100 mm in length and is 

anchored by 2 verbal descriptors, one for each symptom extreme. Verbal descriptor 

anchors are: ‘no pain (score 0) and ‘pain as bad as it could be’ [or ‘worst imaginable 

pain’] (score 100 – on a 100-mm scale). Respondents are asked to report ‘current’ pain 

intensity. Patients will receive a personal diary in which they will be asked to place a 

line perpendicular to the VAS-P which reflects their pain intensity. The VAS-P will be 

noted in a diary this three times (interval 4 hours) during the day of surgery and from 

day one postoperatively twice a day (morning after breakfast and in the evening from 

18 PM onwards). Higher scores indicate higher pain intensity. Based on distribution 

analysis of VAS-P score in postsurgical patients 47, pain intensity can be described as: 

no pain (0 – 4 mm), mild pain (5 – 44 mm), moderate pain (45 – 74 mm) and severe 

pain (75 – 100). Normative data are not yet available.  

Application of the VAS-P requires little training to use and scoring has been found 

acceptable to patients with a minimal of burden. Test-retest reliability is good but higher 

among literate (r=.94) compared to illiterate patients (r=.71)48.  Validity cannot be 

established in absence of a gold standard in pain assessment 46. Construct validity with 

a 5 point verbal descriptive scale and numeric rating scale ranges is good (correlations 

ranges from .71 – .78 to respectively .62 – .91) 49,50. 

The VAS-P will be noted in the diary three times during the day of surgery (immediate 

postoperative, during the PACU-stay and at 20 PM at home) and from day one up to 

day seven postoperatively twice a day (at 8 AM and  8 PM) in the Qualtrics link.  

B : Functional recovery Index (FRI)19 (attachment 2) 
The FRI has been developed to assess postoperative discharge functional recovery for 

ambulatory surgical patients and consists of 14 questions grouped under 3 factors (pain 

and social activity, lower limb activity, and general physical activity). Each item is scored 

from 0 to 10, with 0 no difficulty and 10 extreme difficulty with the activity. The 3 factors 

are summated for a total score. A grand score can be calculated and equals = (total of 

all scores) X 14/ number of answered question. If patient do not normally perform such 

activities, e.g., driving, the patient has to choose not applicable (NA). The same applies 

when patients are instructed by the surgeon not to perform the activity.  The FRI has 
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an excellent reliability and good validity. Internal consistency for the 3 factors (pain and 

social activity, lower limb activity, and general physical activity) is as follows: Cronbach 

alpha 0.90, 0.89, and 0.86, respectively. Interrater reliability was 0.99. Convergent 

validity for FRI versus verbal rating scale pain score was 0.76. Discriminant validity 

testing showed that the type of surgery was significant and that intermediate (0.138) 

and major surgery (0.337) were associated with higher FRI scores than minor surgery.  

The FRI will be filled from day one up to day seven postoperatively once a day through 

the Qualtrics link.  

 

Predictor variables 
 
A: Pain Catastrophizing Scale (PCS) 29,51,52 (attachment 3) 
 

The Pain Catastrophizing Scale (PCS) is a 13-item scale to assess catastrophic 

thinking associated with pain. Pain catastrophizing is related to a more intense pain 

experience and emotional distress in more exaggerated terms compared to a an 

average person. These persons tend to ruminate over it more, f.i. the item ‘I kept 

thinking this is terrible’, to feelings of more helplessness about the experience, f.i. the 

item ‘I thought it was never going to get better’ and by feelings of excessive 

magnification, f.i. the item ‘I´m afraid that something serious might happen’. 

Participants are asked to rate the frequency on the 13 thoughts or feelings when they 

are in pain. These ratings are made on a 5-point Likert scale with the following end-

points: 0 = not at all and 4 = all the time. A total score is computed and 3 subscale 

scores assessed rumination, helplessness and magnification. The PCS is a reliable 

and valid measure for catastrophizing 32. Subscales of the PCS have been shown to 

have adequate to high internal consistency (Cronbach alpha’s ranges: total PCS = 0.87, 

rumination = 0.87, magnification = 0.66, and helplessness = 0.78).  

The PCS scale has also been validated (not published) in Dutch by Crombez et al  53 

and the psychometric characteristics were further investigated by Van Damme et al  
33,54. The Dutch questionnaire has a good reliability (ICC: R = 0.73) and a good 

construct / content validity. Internal consistency ranges from Cronbach alpha’s 

between 0.70 and 0.93. 
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B: Amsterdam Preoperative Anxiety and Information Scale (APAIS) 
55 (attachment 4) 

 
The APAIS is a reliable and validated Dutch self-report questionnaire that consists of 

six questions and has been specifically developed to evaluate preoperative state 

anxiety and need for information requirement of / coping style in patients undergoing 

surgery and anesthesia.   

The patients’ state anxiety (APAIS-state) is assessed by 4 questions: 1. I am worried 

about the anesthetic; 2. the anesthetic is on my mind continually; 3. I am worried about 

the procedure; 4. the procedure is on my mind continually. 

The patients’ need for information (APAIS-information) is assessed by 2 questions: 1. 

I would like to know as much as possible about the anesthetic; 2. I would like to know 

as much as possible about the procedure. The anxiety part correlates strongly (r = 0.74) 

with the state part of the Spielberger State-Trait Anxiety Inventory (STAI)56 and the 

correlation with the information items and the State-STAIC was low (r = 0.16). 

Both the APAIS-state and APAIS-information scales – each question can be answered 

with response categories on a 5-point Likert scale. The APAIS-state subscale range 

from 4 – 20 and the APAIS-information subscale range from 2 – 10. A value ≥ 13 on 

the APAIS-state decreases the rate of false-positives.  

APAIS-information: a score between 2 – 4 means no/little information need; 5 – 7 

average information need and scores between 8 – 10 a high information need. A score 

≥ 5 can be interpreted as having a positive attitude toward receiving information. The 

APAIS is very easily and quickly to complete.  

In this study the scores will be treated as continuous variables. 

C: Hospital Anxiety and Depression Scale (HADS)57,58 (attachment 5) 
 

The HADS was developed in 1983 to identify possible anxiety disorders and depression 

among patients in nonpsychiatric hospital clinics. Evidence exists for a two-factor 

solution in accordance with the HADS subscales for anxiety (HADS-A) and depression 

(HADS-D) – correlations varied from .40 to .74 - mean .56. Cronbach’s alpha for the 

HADS-A varied from .068 to .93 (mean .83) and for the HADS-D from .67 to .90 (mean 

.82). An optimal balance between sensitivity and specificity (for both 0.80) has been 

achieved at a score of ≥ 8 on the HADS-A and HADS-D. The total HADS scale showed 

a good balance between sensitivity and positive predictive value (PPV) in identifying a 

psychiatric disorder. Homogeneity and test-retest reliability of the total scale and the 

subscales are good. The dimensional structure and reliability of the HADS is stable 
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across medical settings and age groups. The HADS consists of 2 (7-items) subscales 

measuring anxiety (HADS-A) and depression (HADS-D) in patients in hospital setting. 

Each item can be answered in a Likert from 0 to 3 form. Subscales range from 0 – 21. 

Higher scores implicate higher levels of anxiety and depression.  

D: VAS-P-baseline pain scale before surgery30,34(attachment 6) 

The VAS-P-baseline assesses preoperative pain. It is the same horizontal VAS-P (as 

described above) which is a single item and continuous scale of 100 mm in length and 

is anchored by 2 verbal descriptors, one for each symptom extreme. Verbal descriptor 

anchors are: ‘no pain (score 0) and ‘pain as bad as it could be’ [or ‘worst imaginable 

pain’] (score 100 – on a 100-mm scale). 

E: VAS-P-expected pain30,59(attachment 6) 

The VAS-P-expected assesses the patients expected pain after surgery. It is the 

same horizontal as the VAS-P (as described above) which is a single item and 

continuous scale of 100 mm in length and is anchored by 2 verbal descriptors, one for 

each symptom extreme. Verbal descriptor anchors are: ‘no pain (score 0) and ‘pain 

as bad as it could be’ [or ‘worst imaginable pain’] (score 100 – on a 100-mm scale). 

F: Demographic/medical data (attachment 6) 

Demographic/medical data of patients as collected on the day of admission including: 

1. gender; 2. age / birthday; 3. length (cm) / weight (kg) (BMI); 4. level of education / 

(profession) as an indicator of socioeconomic status (SES) classified into three 

categories: I. no education, elementary school; II. secondary school; III. higher 

education or university university. Medical data include: 1. use of pain medication; 2. 

non-smokers will be defined as having smoked no more than 100 cigarettes in their 

lifetime 

G: Pain medication adherence (attachment 7) 

H: Use of local anaesthetic during the procedure (attachment 8) 
I: Surgical characteristics (attachment 8): the Pederson's index60 classification will be 

used as an assessment tool to quantify the surgical characteristic’s – to be filled in by the 

surgeons after the intervention.   
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5. Statistical analysis  

Power analysis  

An a priori sample size calculation for multiple regression by G*Power 3.9.1.7 based on a fixed 

model (model parameters are fixed or non-random quantities) is performed 61. Based on effect 

size obtained from literature, we assume that the final model will explain 20% of variability 

(effect size .025 with VAS-P as outcome) 6,7. This analysis revealed that 108 patients are 

needed to detect a medium effect size (Cohen’s f² = 0,25) with a probability of 0,05 and a 

power of 0,80, and using 15 predictors. Allowing for a 35% loss to follow up, a sample size of 

145 is considered large enough. 

Statistics 

Baseline/summary demographic and psychological data of the patients will be presented: 1. 

for continuous data as means ± standard deviation or as median with interquartile range; 2. for 

categorical items as frequencies and proportions. Normal distribution will be indicated by 

characteristics (skewness and kurtosis) and will be further checked by Shapiro-Wilk and 

Kolmogorov-Smirnov tests as well as with  Q-Q plots. Numerical variables may have high 

skewed and non-normal distribution (Gaussian Distribution) caused by outliers, highly 

exponential distributions, etc.62,63 These distributions can be converted to normal by data 

transformation e.g. the log transformation, the square root transformation, the Box-Cox 

transformation.  

 

Further analyses: 

A. a univariate regression will be conducted to identify variables who are individually 

associated with increased pain intensity scores (mean VAS-P values) and functional 

recovery (FRI) as outcome parameters. Based on previous literature relevant predictors 

will be considered: age, gender, BMI, SES, smoking history, baseline VAS-P-baseline, 

pain medication use before surgery, patient’s expected pain of the surgery VAS-P-

expected, need for information, anxiety, depression, pain catastrophizing, pain 

medication adherence, the use of local anaesthetic during the procedure and surgical 

characteristics. To avoid issues with multicollinearity, independent variables which 

correlate highly with other independent variables will be excluded for further analyses.  

Several grouping variables (levels) sorting data into categories or groups can be 

defined. 
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Grouping variables can be: gender (i.e. male/female), level of education (grade I, grade 

II, grade III), use of local anesthesia by the surgeon (1/0), different sites within ZNA 

(Middelheim or Jan Palfijn)  

 

Principal Component Analysis (PCA)64 
Furthermore we will use PCA to examine the internal structure of this complicated 

dataset and explore interrelations among variables. 

 

B. separate multiple regression models (MLR)65 and a Generalized Linear Mixed-
Effects Model (GLMM)66 will be constructed to assess if pain catastrophizing, state 

anxiety, need for information and depression might explain VAS-P scores at home and 

functional recovery index after third molar surgery (after adjusting for baseline pain).  

‘Longitudinal data have traditionally been analyzed using techniques like the paired t 

test or repeated measures analysis of variance (RM-ANOVA). In recent years, linear 

mixed-effects models—also referred to as multilevel models or hierarchical models—

are becoming increasingly popular because they are much more flexible and 

overcome many of the limitations of more traditional methods.’66,67 

 

 

Frequentist (traditional) analysis 

The results will be reported as adjusted R2 and standardized β. 

All analyses will be performed with IBM SPSS Statistics for Windows, Version 28.0. Armonk, 

NY: IBM. Corp. 

Bayesian approaches 

Bayesian approaches to GLMM inference offer several advantages over frequentist 

(traditional) and information-theoretic Methods68.  

Bayesian modeling can be done in Winbugs69. 
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6. Flowchart  

 
 

 

 

 

>1 week before 
surgery

• Recruitment at surgeon's consultation
• Informed Consent Form is handed to patient

Day of surgery -
before surgery

• At the daycare ward, the signed ICF is checked
• An identification number is given to the patient
• A Qualtrics QR code will lead the patient to the online 

preoperative questionnaire

Day of surgery -
after surgery

• The surgeon fills in the characteristics of the operation 

Day of surgery -
at home

• An automatic Qualtrics mail will lead the patient to the next 
questionnaire

After surgery -
Day 1 to 7

• The patient will receive an automatic Qualtrics mail daily to fill 
in the next daily questionnaire
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7. Ethical Considerations 
This study will be conducted according to the principles of the Declaration of Helsinki (version 

of 2008, updated 23/11/2017). Prior to patient enrolment, the protocol must be approved by 

the ZiekenhuisNetwerkAntwerpen (ZNA) Institutional Review Board (IRB) (Chair: prof. Dr. P.P. 

De Deyn - ZNA Koningin Paola Kinderziekenhuis, P4, Route 34, Lindendreef 1, 2020 

Antwerpen). 
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8. Administrative aspects, monitoring and publication 
 

Most of the data will be collected with Qualtrics, an online tool which allows user to set 

up surveys and gather data. Qualtrics is GDPR (General Data Protection Regulation) 

compliant. See also: https://www.qualtrics.com/support/survey-platform/getting-

started/qualtrics-gdpr-compliance/ . 

All the data gathered through Qualtrics, will only be accessible directly by the primary 

researcher, Dr. Sander Kempenaers and by the project leader Dr. Johan Berghmans. 

The only paper documents left are the Informed Consent Form which needs to be 

signed by the patient and the paper with the characteristics of the surgery. The latter 

one can be connected to the other data by a personal identification number that the 

patient receives at the day of the surgery. This identification number is also needed to 

fill in the Qualtrics surveys. Thus data will be pseudonymised.   

As per legal requirement, all data will be held for 15 years after which it will be 

permanently deleted. 

After collecting all data and the necessary statistical analysis, an manuscript will be 

written. This manuscript will be presented for publication in a peer-reviewed medical 

journal. 

 

 

 

 

 

 

 

 

 

 

https://www.qualtrics.com/support/survey-platform/getting-started/qualtrics-gdpr-compliance/
https://www.qualtrics.com/support/survey-platform/getting-started/qualtrics-gdpr-compliance/
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9. Attachments  

Attachment 1 – VAS-P 
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Attachment 2 – FRI 
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Attachment 3 –  PCS 
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Attachment 4 – APAIS 
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Attachment 5 – HADS-D 
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Attachment 6 – Biometric, SES, smoking history, preoperative pain 
medication, VAS-P-Baseline, VAS-P-expected 
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Attachment 7 Pain medication adherence 
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Attachment 8 - Surgery Characteristics 
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Attachment 9 – Permanent link preview of Qualtrics surveys 
Identification questionnaire: 

https://kuleuven.eu.qualtrics.com/jfe/preview/SV_8vx76H8BRvX8GBE?Q_CHL=preview&Q_

SurveyVersionID=current  

Preoperative questionnaire: 

https://kuleuven.eu.qualtrics.com/jfe/preview/SV_a5z6gLYCuHAyBpA?Q_CHL=preview&Q_SurveyVe

rsionID=current  

Day of operation: 

https://kuleuven.eu.qualtrics.com/jfe/preview/SV_9KrL0JXFfefV8Cq?Q_CHL=preview&Q_SurveyVers

ionID=current   

Postoperative day 1: 

https://kuleuven.eu.qualtrics.com/jfe/preview/SV_3aa7HVr6gP9BmYK?Q_CHL=preview&Q_SurveyV

ersionID=current  

Postoperative day 2: 

https://kuleuven.eu.qualtrics.com/jfe/preview/SV_3lwZifZ2D7V2KNw?Q_CHL=preview&Q_SurveyVe

rsionID=current  

Postoperative day 3: 

https://kuleuven.eu.qualtrics.com/jfe/preview/SV_cMZwVsBBEct54uq?Q_CHL=preview&Q_SurveyV

ersionID=current  

Postoperative day 4: 

https://kuleuven.eu.qualtrics.com/jfe/preview/SV_9FAJ8oZZUEnv6gC?Q_CHL=preview&Q_SurveyVe

rsionID=current  

Postoperative day 5: 

https://kuleuven.eu.qualtrics.com/jfe/preview/SV_8vx76H8BRvX8GBE?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_8vx76H8BRvX8GBE?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_a5z6gLYCuHAyBpA?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_a5z6gLYCuHAyBpA?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_9KrL0JXFfefV8Cq?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_9KrL0JXFfefV8Cq?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_3aa7HVr6gP9BmYK?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_3aa7HVr6gP9BmYK?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_3lwZifZ2D7V2KNw?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_3lwZifZ2D7V2KNw?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_cMZwVsBBEct54uq?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_cMZwVsBBEct54uq?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_9FAJ8oZZUEnv6gC?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_9FAJ8oZZUEnv6gC?Q_CHL=preview&Q_SurveyVersionID=current
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https://kuleuven.eu.qualtrics.com/jfe/preview/SV_9XrwVPi90ZEKJPo?Q_CHL=preview&Q_SurveyVer

sionID=current  

Postoperative day 6: 

https://kuleuven.eu.qualtrics.com/jfe/preview/SV_51oOhRACJr7BvPo?Q_CHL=preview&Q_SurveyVe

rsionID=current  

Postoperative day 7: 

https://kuleuven.eu.qualtrics.com/jfe/preview/SV_0SNk3FS04uuECHQ?Q_CHL=preview&Q_SurveyV

ersionID=current  

  

https://kuleuven.eu.qualtrics.com/jfe/preview/SV_9XrwVPi90ZEKJPo?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_9XrwVPi90ZEKJPo?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_51oOhRACJr7BvPo?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_51oOhRACJr7BvPo?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_0SNk3FS04uuECHQ?Q_CHL=preview&Q_SurveyVersionID=current
https://kuleuven.eu.qualtrics.com/jfe/preview/SV_0SNk3FS04uuECHQ?Q_CHL=preview&Q_SurveyVersionID=current
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Attachment 11 –  Qualtrics workflow for automatic distribution of surveys 

through email 
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Attachment 12 – Comparison of Qualtrics Web View vs Mobile View 
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