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ABSTRACT  

 

Study Objective: Evaluate acute postoperative pain and its impact in the quality of 

postoperative recovery in patients scheduled for oncologic surgery. 

Design: An observational prospective study. 

Setting: Post-Anesthetic Care Unit. 

Patients: Patients undergoing oncologic surgery under general anesthesia. 

Interventions: The Postoperative Quality of Recovery Scale (PQRS) and the Quality of 

Recovery 15 (QoR-15) were used to evaluate the quality of recovery. QoR-15 was 

applied on the day before (D0) and the first day after surgery. PQRS was evaluated at 

D0 and after surgery at minute 15 (T15), 40 (T40) and days 1 (D1) and 3, to evaluate 

recovery in five domains: Physiologic (PD), Nociceptive (ND), Emotional (ED), 

Cognitive (CD) and Activities of Daily Living (ADL). 

Measurements: Patients were considered to have Moderate to Severe Acute 

Postoperative Pain (MSAPP) if they rated < 10 in the 11
th

 and 12
th

 questions of QoR-15. 

Poor Quality of Recovery (PQR) was defined as a QoR-15 score lower than the mean 

QoR-15 score minus 1 standard deviation at D1.  

Main results: One-hundred thirty eight patients were enrolled. The incidence of 

MSAPP was 62%. Patients with MSAPP presented PQR more frequently (25% vs. 2%, 

p<0.001) and were younger (62 vs. 70, p=0.002); they had lower scores in 9 items of 

QoR-15 and lower total QoR-15 scores at D1 (median: 103 vs 126, p>0.001). The 

complete recovery was better in patients with MSAPP in CD at T15 (12% vs. 2%, 
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p=0.037) and worse in ND at T15 (87% vs. 68% p=0.014), T40 (81% vs. 63% p=0.029) 

and D1 (83% vs 66%, p=0.028). 

Conclusions: Patients with MSAPP were younger than patients without MSAPP. 

Patients with MSAPP had a PQR suggesting an adverse impact of pain in PO recovery. 

However, these patients recovered faster in some PQRS domains (cognitive). 

 

KEYWORDS 

 Acute pain; pain, postoperative; quality of life; postoperative care   
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1. Introduction 

 

Pain is an unpleasant sensory and emotional experience associated with actual or 

potential tissue damage or described in terms of such damage, according to the 

International Association for the Study of Pain [1]. 

Pain treatment has assumed an important role in perioperative care over the last decade. 

In fact, it was recently considered the sixth human sense, and the impact was so 

significant that studies on the subject have increased in recent years [2]. A major leap 

forward in the management of cancer-related pain occurred during the years after the 

publication of guidelines by the World Health Organization (WHO) in 1986. However 

recent studies documented that relief of cancer pain is far from satisfactory, even in the 

most developed parts of the world [3-5]. 

Although there is a substantially increased attention focused on effective pain control, 

inadequate treatment of postoperative (PO) pain continues to be an important clinical 

problem despite advances in analgesic techniques [6, 7]. Evidence suggests that less 

than half report adequate PO pain relief [8] and a significant proportion of patients 

develop chronic PO pain, with deleterious consequences [9]. 

The recovery after surgery and anesthesia is a complex process and, in the past, most of 

the studies examining interventions in the perioperative period were primarily focused 

on physiological endpoints, recovery times, and the incidence of adverse events, such as 

major morbidity (postoperative organ dysfunction or surgical complications) and 

mortality [10, 11]. Recently, studies about postoperative outcomes changed its 

perspective and started to focus on patient-reported outcome measures. Additionally, 

PO pain assessment is useful to evaluate the postoperative quality of recovery and it is a 

major cause of delayed recovery and discharge after surgery [9].  
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Qualities of recovery (QoR) scores are patient-reported outcome measures evaluating 

recovery and anesthesia after surgery and their impacts on physiological, emotive and 

cognitive domains [12]. 

Quality of Recovery 15 items questionnaire (QoR-15) is a clinically acceptable and 

feasible patient-centered outcome measurement of quality of life after surgery. The 

score evaluates domains such as patient support, comfort, emotions, physical 

independence and pain; and it has demonstrated good validity, reliability, 

responsiveness and acceptability and feasibility in surgical patients (Fig.1) [13]. 

The Postoperative Quality of Recovery Scale (PQRS) is a measurement tool to quantify 

the quality of recovery after surgery and anesthesia. It has several questions that 

objectively measure patient recovery from patient’s perspective, which are clustered 

into five domains: physiological (PD), nociceptive (ND), emotive (EM), cognitive (CD) 

and activities of daily living (ADL). It has been designed to measure recovery over 

multiple time periods [12]. 

QoR-15 and PQRS were recently developed and tested, being both valid and efficient 

for the evaluation of PO quality of recovery [12, 13]. 

Following a vast literature search, it was determined that recovery should be measured 

in multiple domains and extended beyond the immediate recovery period. For many 

anesthesiologists, physiological safety is the paramount concern but the emerging 

thinking is that "what happens in the operating room may influence recovery well 

beyond hospital discharge" and ties in well with techniques and protocols to enhance 

recovery after surgery. The group agreed that a baseline recording would be required 

and then immediate, early, late and long-term assessments would be performed [14]. It 

was also agreed that the final tool must be usable in any clinical setting for any 

procedure anywhere in the world and that it would provide data which could be used for 
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clinical trials and also for simple audit processes. The concept of measuring multiple 

domains of recovery over repeated times enables the researcher to investigate how the 

different recovery domains interact, as well as the follow-on consequences of poor 

recovery in one domain on other aspects of quality of recovery [14, 15]. 

The aim of our study was to investigate the presence of acute postoperative pain in 

patients scheduled to oncologic surgery and its impact in the quality of postoperative 

recovery. 
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2. Materials and methods 

 

We conducted an observational prospective study in the Post Anesthetic Care Unit 

(PACU) of Centro Hospitalar São João (CHSJ), Porto, Portugal, after the approval of 

our Institute Ethic Committee (nº 164/16). The CHSJ is a tertiary hospital, with 1.124 

beds, located in a metropolitan area covering 3.000.000 people. Informed consent was 

obtained from patients scheduled for elective oncologic surgery that would be admitted 

to PACU between June and September of 2016. Patients were included if they were 

older than 18 years and were submitted to oncologic surgery from four surgical 

departments: general surgery, gynecology, plastic and reconstructive surgery and 

urology. Patients were excluded if one of the following factors were present: inability to 

give informed consent, inability to speak Portuguese, had distress or any severe pre-

existing medical condition that limited objective assessment after the operation or the 

presence of any life-threatening postoperative complication and cognitive impairment. 

We collected the following clinical variables: patient demographics data, American 

Society of Anesthesiologists (ASA) physical status, medical history, comorbidities, 

usual medication, revised cardiac risk index (RCRI), duration of anesthesia and level of 

education. 

Adapting a classification scheme developed by Lee and colleagues, we calculated the 

Revised Cardiac Risk Index (RCRI) score for each patient, assigning one point for each 

of the following risk factors: high-risk surgery, coronary artery disease, congestive heart 

failure, diabetes mellitus on insulin, cerebrovascular disease and chronic kidney disease 

with preoperative serum creatinine ≥2mg/dl [16]. According to Lee, high-risk surgery 

includes all intrathoracic, intraperitoneal and supra-inguinal vascular procedures.  
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Anesthesiologists were blinded to patient involvement in the study and anesthesia was 

provided and monitored according to the usual standard care and criteria of the 

anesthesiologist in charge.  

The QoR-15 questionnaire is a recently developed patient-reported outcome 

measurement of PO quality of recovery. It reproduces the psychometric properties of 

the QoR-40 and yet be more feasible to use.  It has 15 questions that assess the patient-

reported quality of postoperative recovery using an 11-point numerical rating scale (for 

positive items, 0 =”none of the time” to 10 = “all of the time”; for negative items the 

scoring was reversed) that leads to a minimum score of 0 (poor recovery) and a 

maximum score of 150 (excellent recovery). QoR-15 questions were applied the day 

before surgery (D0) and in the first day after surgery (D1).  

Patients with MSAPP were defined as patients who presented Moderate to Severe Acute 

Postoperative Pain reported less than 10 in 11
th

 or 12
th

 questions of QoR-15. 

Poor Quality of Recovery (PQR) was defined as a QoR-15 score lower than the mean 

QoR-15 score minus 1 standard deviation at D1.  

The PQRS objectively measures patients’ recovery and it was evaluated at D0 and after 

surgery at minute 15 (T15), 40 (T40) and at D1 and 3
rd

 PO day (D3). Complete recovery 

was defined as a return to baseline values or better values for all PQRS questions.  

The baseline (pre-surgery) and in-hospital questionnaires were performed by face-to-

face interview. 

Regarding statistical methodology, descriptive statistics were applied and nonparametric 

and parametric tests were performed for comparison between numerical variables 

according to their distribution, and chi-square or fisher test for categorical variables. 
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3. Results 

 

We recruited one hundred and thirty eight patients and all of them have completed the 

study (n=138). The Table 1 shows the main characteristics of our sample.  

The incidence of MSAPP was 62% (n=85) and we did not detect differences in pain 

severity in gender, level of education, ASA physical status, body mass index (BMI), 

medication, comorbidities RCRI or duration of anesthesia (Table 2) . Patients with 

MSAPP were younger (62 vs. 70 years, p=0.002). 

Table 3 resumes the PQRS scores obtained according to the presence of moderate to 

severe acute postoperative pain and it shows a significant difference between the two 

groups of patients in Nociceptive domain (at T15, T40 and D1) and in Cognitive 

domain at T15.  

Regarding QoR-15 questionnaire, there were no differences in the baseline evaluation 

between patients with MSAPP and patients without MSAPP, except in the 15
th

 question 

(Supplementary Material 1). However, several differences were obtained at D1, as it is 

presented in Table 4. 

Twenty-two patients (16%) presented PQR. MSAPP patients had a higher incidence of 

PQR (25% vs 2%, p<0.001).  
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4. Discussion 

 

The main findings of this study were: the incidence of patients with MSAPP (62%); the 

association between lower age and the presence of MSAPP,  and the negative impact of 

MSAPP in PQRS domains and QoR-15, which highlights its detrimental impact in the 

recovery of patients who underwent oncologic surgery.  

The incidence of patients with MSAPP in our study (62%) is, in general, in accordance 

with literature. In fact, although there are some previous studies which indicates that 

less than half of the patients, who underwent major surgery, experienced MSAPP on 

Day 1 (43%), in recent studies, it was shown that the majority of them  reported  

moderate to severe postoperative pain (75%) [8, 17]. This shows that, despite of all the 

efforts in the management of postoperative pain, MSAPP is still very present in 

postoperative recovery in oncologic patients [18, 19]. 

In our sample, we could verify that there’s no clearly association between previous 

comorbidities/medication or education environment (level of education) and MSAPP. 

Also, the length of stay in PACU or in hospital does not have influence. This may not 

be in accordance with what we expected since elderly patients have co-existing diseases 

and concurrent medications, diminished functional status and physiological reserve, and 

pharmacokinetics changes that make the management of postoperative pain (and its 

relief) a difficult task [20, 21].  However, we were able to detect an association between 

age and MSAPP: the group of patients with MSAPP was younger.  Previous 

experimental studies suggest that older adults, compared with young adults,  report a 

lower intensity of PO pain, despite such findings may depend on the age range of the 

sample and the type of scale used to measure pain [22, 23]. In fact, there is an age-

related decrease in pain perception (sensitivity) and report, mainly after the age of 70 
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years, although the cause for this still remains inconclusive; however one can postulate 

that it may be due to aging process or reflect comorbid disease, bio cultural effects or 

either psychosocial influences) [22]. 

Postoperative recovery has been described by Allvin et al [24] as a complex process that 

includes five definition attributes: an energy-requiring process; a return to a state of 

normality and wholeness defined by comparative standards; regaining control over 

physical , psychologic, social and habitual functions; returning to preoperative levels of 

(in)dependency in activities of daily living; and regaining one’s optimum level of well-

being [24]. Since the whole construct of recovery will only be fully captured if every 

dimension will be assessed, we evaluated all the PQRS domains in the two groups of 

patients and, according to our results, we could establish some differences between 

them [11]. 

According to our findings, the complete recovery was worse in patients with MSAPP in 

all time frames of Nociceptive-PQRS domain except at Day 3. In fact, acute pain over 

the first 3-4 postoperative days increases the risk of transition to a persistent pain state 

[25]. We could also observe that patients with MSAPP had a better recovery in 

Cognitive domain at T15. This probably may happen because physically, extended 

periods of unrelieved severe pain can result in physiologic changes that include 

pituitary-adrenal activation of central action of the pain such as stimulation of stress 

hormones (cortisol) which, in turn, may improve the short time memory and diminished 

immune response. There is also sympathetic activation in association with pain, which 

may result in an upwards patients arousal which could justify this results in patients 

with MSAPP [19]. However, maybe it will be useful to have more future research on 
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the comprehension of the exact impact of pain in these specific domains in patients with 

MSAPP.  

Assessing postoperative pain is useful to evaluate the postoperative quality of recovery 

(and life) and, in fact, a significant proportion of patients who report moderate to severe 

acute PO pain have shown worst outcomes in the quality of life, functional recovery, 

risk of post-surgical complications, and even the risk of persistent postsurgical pain [8].  

As it was demonstrated by QoR-15, there were some domains where patients with 

MSAPP had lower scores at D1 after surgery. In fact, our results shows that this group 

of patients had a poor recovery not only in physical well-being (pain, physical comfort 

and physical independence) – questions 3, 4 and 8- but also in mental state 

(psychological support and emotional state) - questions 7, 9, 10 and 15 [5, 13].  

In our findings there was an association between PQR and MSAPP. As expected, the 

PQR was more frequent in patients with MSAPP as it was demonstrated in previously 

studies such as Myles et al [8]. Since the Poor Quality of Recovery was measured by 

QoR-15, we could verify that postoperative pain had a negative impact on patient´s 

quality recovery. This is in accordance with literature, which shows that an inadequate 

treatment of acute postoperative pain have potentially negative consequences for health 

systems, including extended lengths of stay, readmissions, patient dissatisfaction and in 

quality of life in cancer survivors.  These may increase overall costs and also lead health 

systems to disadvantage in a competitive healthcare environment [26]. Therefore, 

treatments should include a multidisciplinary biopsychosocial approach which aims to 

address all aspects and ramifications of the pain and disability [19]. Recently, there has 

been a significant change in concepts away from the previously supported pre-emptive 

analgesia approach to a preventive analgesia approach, with regard to the prevention of 
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chronic postsurgical pain [2]. There is an urgent need for more research to show the 

importance of the pain in other dimensions not only as a simple symptom. 

Thus, in our study, we could verify that the results in PQRS and in QoR-15 are 

complementary in D1 with impact not only in pain domains. 

There are some limitations in this study that should be addressed. First, the number of 

enrolled patients was small and the sample size of the study was not previously been 

calculated. Second, this study is a single-center design performed in an university 

hospital and, as so, the results might not be applicable to other centers. Third, the 

evaluation of underlying diseases was not complete and cognitive changes such as 

cognitive impairment, depression or anxiety were not performed what may have 

affected pain evaluation. Due to the limited number of patients we did not evaluated any 

association between postoperative pain and types of surgery performed. 
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5. Conclusions 

 

MSAPP is present in the majority of the patients in postoperative period. 

According to our study, previous patients’ comorbidities did not influence the presence 

of moderate to severe PO pain, however lower age was associated with its presence. 

Patients with MSAPP have worse recovery in nociceptive domain during the first 24 

hours after surgery but they recover better in the cognitive domain at minute 15.  

Patients with MSAPP had poor quality of recovery in many physical and mentally 

domains after surgery and also more frequently PQR. This suggests a significantly 

adverse impact of acute pain in postoperative recovery and it may be concluded that 

pain significantly contributes to a decreased quality of recovery after surgery in cancer 

survivors. 

 

Highlights 

 MSAPP was present in the majority of the studied patients  

 MSAPP patients were younger 

 MSAPP had a negative impact in the quality of recovery after surgery  

 Pain significantly contributes to a decreased quality of recovery after surgery in 

cancer survivors. 
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Fig. 1 

The Quality of Recovery score (QoR)-15 questionnaire [5]. 
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Table 1 

Characteristics of the sample (N=138). 

Variable Total (n=138)  

Age (y), median 64.5 

Gender, n (%)  

Male 60 (43.5) 

Female 78 (56.5) 

Level of education, n (%)  

No education 4 (3) 

Elementary school 95 (70) 

Secondary school 21 (16) 

Higher school 15 (11) 

ASA physical status, n (%)  

I/II 94 (68) 

III/IV 44 (32) 

BMI (Kg/m
2
), median 25.5 (22.8-28.9) 

Medication  

Beta-blocker therapy 25 (18) 

Pre medication with benzodiazepines 28 (21)  

Medication with benzodiazepines 26 (19) 

Medication with statins 49 (36) 

Comorbidities (RCRI)  

Major surgery 56 (41) 

Coronary disease 17 (12) 

Cardiac failure 13 (9) 

DM insulin dependent 7 (5) 

Renal failure 7 (5) 

Cerebrovascular disease 1 (1) 

RCRI total  

<2 118 (86) 

≥2 20 (14) 

Type of Anesthesia, n (%)  

General 96 (70) 

Combined (general+ regional) 31 (22) 

Regional 10 (7) 

Length of PACU stay (min), median 134 (92-245) 

Length of hospital stay (days), median 7 (2-8) 

MSAPP: Moderate to Severe Acute Postoperative Pain; ASA: American Society of Anesthesiologists; N: 

Number of patients; BMI: Body Mass Index; RCRI: Revised Cardiac Risk Index; DM: Diabetes Mellitus; 

PACU: Post Anesthetic Care Unit; Y: Years; Min: Minutes.  
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Table 2  

Characteristics of patients with and without MSAPP. 

Variable 
MSAPP 

(n=85) 

Without MSAPP 

(n=53) 

P 

value 

Age (y), median 62 (52-75) 70 (60-78) 0.002 

Gender, n (%)   0.713 

Male 38 (45) 22 (42) 

Female 47 (55) 31 (58) 

Level of education     0.252 

No education 1 (1) 3 (6) 

Elementary school 54 (65) 41 (79) 

Secondary school 18 (22) 3 (6) 

Higher school 10 (12) 5 (10) 

ASA physical status, n (%)   0.762 

I/II 59 (69) 35 (66)  

III/IV 26 (31) 18 (34)  

BMI (Kg/m
2
), median 26 (23-29) 25 (23-29) 0.617 

Medication    

Beta-blocker therapy 16 (19) 9 (17) 0.697 

Pre medication with benzodiazepines 21 (26) 7 (13) 0.108 

Medication with benzodiazepines 13 (15) 13 (25) 0.177 

Medication with statins 34 (40) 15 (28) 0.255 

Comorbidities (RCRI)    

Major surgery 39 (46) 17 (32) 0.108 

Coronary disease 11 (13) 6 (11) 0.778 

Cardiac failure 7 (8) 6 (11) 0.546 

DM insulin dependent 5 (6) 2 (4) 0.583 

Renal failure 5 (6) 2 (4) 0.583 

Cerebrovascular disease 0 1 (2) 0.204 

RCRI total   0.530  

<2 73 (86) 45 (85) 

≥2 12 (14) 8 (15) 

Type of Anesthesia, n (%)   0.373 

General 63 (74) 34 (64) 

Combined (general+ regional) 18 (21) 13 (25) 

Regional 4 (5) 6 (11) 

Length of PACU stay (min), median 135 (90-286) 133 (95-207) 0.879 

Length of hospital stay (days), median 7 (4-9) 7 (2-8) 0.170 

MSAPP: Moderate to Severe Acute Postoperative Pain; ASA: American Society of Anesthesiologists; N: 

Number of patients; BMI: Body Mass Index; RCRI: Revised Cardiac Risk Index; DM: Diabetes Mellitus; 

PACU: Post Anesthetic Care Unit; Y: Years; Min: Minutes.  
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Table 3 

Complete recovery in patients with MSAPP and without MSAPP in PQRS. 

 

PQRS 

(domain) 
Time 

MSAPP 
N (%) 

Without 

MSAPP 
N (%) 

P value 

 

 

PD 

 

T15 11 (12.9) 6 (11.3) 0.778 

T40 22 (26.2) 16 (30.8) 0.563 

D1 63 (74.1) 39 (73.6) 0.945 

 

 

 

ND 

T15 58 (68.2) 46 (86.8) 0.014 

T40 53 (63.1) 42 (80.8) 0.029 

D1 56 (65.9) 44 (83) 0.028 

D3 57 (70.4) 41 (77.4) 0.372 

 

 

 

ED 

T15 28 (32.9) 17 (32.1) 0.916 

T40 31 (36.9) 14 (26.9) 0.229 

D1 35 (41.2) 18 (34) 0.397 

D3 35 (43.2) 19 (35.8) 0.396 

 

 

 

CD 

T15 10 (11.8) 1 (1.9) 0.037 

T40 15 (18.1) 6 (11.3) 0.288 

D1 13 (15.1) 12 (22.6) 0.276 

D3 20 (24.4) 9 (17) 0.306 

 

 

ADL 

T40 17 (20.2) 10 (19.2) 0.886 

D1 26 (30.6) 19 (35.8) 0.521 

D3 37 (45.1) 24 (45.3) 0.985 

PQRS: Postoperative Quality of Recovery Scale; MSAPP: Moderate to Severe Acute Postoperative Pain; 

PD: Physiologic Domain; ND: Nociceptive Domain; ED: Emotive Domain; CD: Cognitive Domain; 

ADL: Activities of Daily Living; N: Number of patients; T: minute; D: Day; N: Number of patients.  
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Table 4 

QoR-15 median scores at D1 after surgery in patients with and without MSAPP.  

 

MSAPP: Moderate to Severe Acute Postoperative Pain; D: Day 

 

 D 1 

 

QoR-15 Questions 

 

PWP 

 

Without 

PWP 

 

P 

value 

1.“Able to breathe easily” 10 10 0.070 

2.“Been able to enjoy food” 5 8 0.086 

3.”Feeling rested” 6 9 <0.001 

4.“Have had a good sleep” 6 8 0.019 

5.“Able to look after personal toilet and hygiene 

unaided” 
6 7 0.300 

6.“Able to communicate with family or friends” 10 10 0.083 

7.“Getting support from hospital doctors and nurses” 10 10 0.020 

8.“Able to return to work or usual home activities” 5 7 0.018 

9.“Feeling comfortable and in control” 7 9 0.002 

10.“Having a feeling of general well-being” 7 9 <0.001 

11.“Moderate pain” 5 10 <0.001 

12.“Severe pain” 10 10 <0.001 

13.“Nausea or vomiting” 10 10 0.154 

14.“Feeling worried or anxious” 8 9 0.339 

15.“Feeling sad or depressed” 8 9 0.028 

QoR-15 Total 103 126 <0.001 
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QoR-15 median scores at D0 in patients with and without MSAPP. 

MSAPP: Moderate to Severe Acute Postoperative Pain; D: Day 

 

 D 0 

 

QoR-15 Questions 

 

PWP 

 

Without 

PWP 

 

P value 

1.“Able to breathe easily” 10 10 0.608 

2.“Been able to enjoy food” 10 10 0.518 

3.”Feeling rested” 8 8 0.646 

4.“Have had a good sleep” 7 6 0.685 

5.“Able to look after personal toilet and hygiene 

unaided” 
10 10 0.271 

6.“Able to communicate with family or friends” 10 10 0.922 

7.“Getting support from hospital doctors and 

nurses” 
10 10 0.109 

8.“Able to return to work or usual home activities” 10 10 0.429 

9.“Feeling comfortable and in control” 9 10 0.642 

10.“Having a feeling of general well-being” 8 8 0.946 

11.“Moderate pain” 10 10 0.437 

12.“Severe pain” 10 10 0.217 

13.“Nausea or vomiting” 10 10 0.662 

14.“Feeling worried or anxious” 5 5 0.226 

15.“Feeling sad or depressed” 6 8 0.048 

QoR-15 Total 128 133 0.346 
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Be advised that our average review period is now fewer than thirty days.

The Journal of Clinical Anesthesia (JCA) publishes definitive, peer-reviewed articles devoted to the
clinical practice of anesthesia. The JCA should be a participant in continuing education of clinicians,
forecast important issues and trends in anesthesia, and foster responsible debate on controversial
issues. As an international journal, it encourages cross-communication between different cultures,
informing our readers about medical and sometimes nonmedical journalism, and provides enjoyable
reading. Advertising between the pages of editorial content is not permitted.

Submission checklist
You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
• E-mail address
• Full postal address

All necessary files have been uploaded:
Manuscript:
• Include keywords
• All figures (include relevant captions)
• All tables (including titles, description, footnotes)
• Ensure all figure and table citations in the text match the files provided
• Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)
Supplemental files (where applicable)

Further considerations
• Manuscript has been 'spell checked' and 'grammar checked'
• All references mentioned in the Reference List are cited in the text, and vice versa
• Permission has been obtained for use of copyrighted material from other sources (including the
Internet)
• A competing interests statement is provided, even if the authors have no competing interests to
declare
• Journal policies detailed in this guide have been reviewed
• Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

BEFORE YOU BEGIN
Ethics in publishing
Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.

Declaration of interest
All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential conflicts of interest include
employment, consultancies, stock ownership, honoraria, paid expert testimony, patent applications/
registrations, and grants or other funding. Authors must disclose any interests in two places: 1. A
summary declaration of interest statement in the title page file (if double-blind) or the manuscript file
(if single-blind). If there are no interests to declare then please state this: 'Declarations of interest:
none'. This summary statement will be ultimately published if the article is accepted. 2. Detailed
disclosures as part of a separate Declaration of Interest form, which forms part of the journal's official
records. It is important for potential interests to be declared in both places and that the information
matches. More information.

http://service.elsevier.com/app/home/supporthub/publishing/
https://www.elsevier.com/publishingethics
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http://service.elsevier.com/app/answers/detail/a_id/286/supporthub/publishing
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Funding sources and corporate or institutional associations must be acknowledged on the title page
of the submitted article. In the cover letter accompanying the manuscript, provide the names of
associations, consultancies, individual philanthropists, stock ownership, or other equity interest (e.g.,
patent or licensing arrangements). If the manuscript is accepted for publication, disclosure of this
information will be discussed with the author(s).

Submission declaration and verification
Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints
Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Authorship
All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to
be submitted.

Changes to authorship
Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.
Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Copyright
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of open access articles
is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/editors/plagdetect
https://www.elsevier.com/editors/plagdetect
https://www.elsevier.com/about/our-business/policies/sharing/preprint
https://www.elsevier.com/about/our-business/policies/sharing
http://www.elsevier.com/authors/journal-authors/policies-and-ethics
http://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/copyright
https://www.elsevier.com/permissions
https://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx
https://www.elsevier.com/about/company-information/policies/copyright
https://www.elsevier.com/openaccesslicenses
https://www.elsevier.com/copyright
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Acceptable Secondary Publication
Secondary publication in the same or another language, especially in other countries, is justifiable,
and can be beneficial, provided all of the following conditions are met:
The authors have received approval from the editors of both journals; the editor concerned with
secondary publication must have a photocopy, reprint, or manuscript of the primary version. The
priority of the primary publication is respected by a publication interval of at least one week (unless
specifically negotiated otherwise by both editors). The paper for secondary publication is intended
for a different group of readers; an abbreviated version could be sufficient. The secondary version
reflects faithfully the data and interpretations of the primary version. A footnote on the title page of
the secondary version informs readers, peers, and documenting agencies that the paper has been
published in whole or in part, and states the primary reference. A suitable footnote might read: "This
article is based on a study first reported in [title of journal, with full reference]."
Permission for such secondary publication should be free of charge.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Role of the funding source
You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Funding body agreements and policies
Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the Open
Access Publication Fee. Details of existing agreements are available online.
After acceptance, open access papers will be published under a noncommercial license. For authors
requiring a commercial CC BY license, you can apply after your manuscript is accepted for publication.

Open access
This journal offers authors a choice in publishing their research:

Subscription
• Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs.
• No open access publication fee payable by authors.
Open access
• Articles are freely available to both subscribers and the wider public with permitted reuse.
• An open access publication fee is payable by authors or on their behalf, e.g. by their research funder
or institution.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For open access articles, permitted third party (re)use is defined by the following Creative Commons
user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)
For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author(s) and provided they do not alter or
modify the article.

The open access publication fee for this journal is USD 2500, excluding taxes. Learn more about
Elsevier's pricing policy: http://www.elsevier.com/openaccesspricing.

Green open access
Authors can share their research in a variety of different ways and Elsevier has a number of
green open access options available. We recommend authors see our green open access page for
further information. Authors can also self-archive their manuscripts immediately and enable public
access from their institution's repository after an embargo period. This is the version that has been
accepted for publication and which typically includes author-incorporated changes suggested during
submission, peer review and in editor-author communications. Embargo period: For subscription

https://www.elsevier.com/sharing-articles
https://www.elsevier.com/about/open-science/open-access/agreements
https://www.elsevier.com/access
https://www.elsevier.com/openaccesslicenses
https://www.elsevier.com/openaccesslicenses
http://elsevier.com/greenopenaccess
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articles, an appropriate amount of time is needed for journals to deliver value to subscribing customers
before an article becomes freely available to the public. This is the embargo period and it begins from
the date the article is formally published online in its final and fully citable form. Find out more.

This journal has an embargo period of 12 months.

Elsevier Researcher Academy
Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)
Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Informed consent and patient details
Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
and copies of the consents or evidence that such consents have been obtained must be provided to
Elsevier on request. For more information, please review the Elsevier Policy on the Use of Images or
Personal Information of Patients or other Individuals. Unless you have written permission from the
patient (or, where applicable, the next of kin), the personal details of any patient included in any
part of the article and in any supplementary materials (including all illustrations and videos) must
be removed before submission.

In all manuscripts reporting the results of human studies, a statement must appear in the Materials
and Methods section indicating that approval was obtained from the institutional review board (IRB)
and that all human subjects signed written informed consent. Cite in the text the full (hospital) name
of the IRB.

Submission
Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via http://ees.elsevier.com/jca.

Authors who are unable to provide an electronic version or have other circumstances that prevent
online submission must contact the Editorial Office prior to submission to discuss alternate options.
The Publisher and Editors regret that they are not able to consider submissions that do not follow
these procedures.

PREPARATION
Manuscript submission preparation
Authors must upload the following items as separate files: a cover letter, an abstract, the manuscript,
and any tables, figures, and figure legends. Revised or resubmitted manuscripts should also include
a transmittal letter, explaining how the author has dealt with each of the reviewer's and Editor's
comments, and this letter should be uploaded as a 'Revision Comments' file on the system.
• Provide a cover letter indicating the name, address, tel., fax, and e-mail addresses of the individual
to whom correspondence and questions should be directed. Include a statement that the contents
have not been published elsewhere and the paper is not being submitted elsewhere. Also indicate
that the manuscript has been read and approved by all co-authors. Finally, indicate to which category
of publication the author is submitting the article: Original Contribution, Editorial, Case Report,
Pharmacologic Review, Special Article (history, art, politics, etc.), or Letter to the Editor.

https://www.elsevier.com/about/open-science/open-access/journal-embargo-finder/
https://researcheracademy.elsevier.com/
http://webshop.elsevier.com/languageediting/
http://webshop.elsevier.com/languageediting/
https://www.elsevier.com/patient-consent-policy
https://www.elsevier.com/patient-consent-policy
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• Arrange the manuscript in the following order: title page, abstract (structured abstract if the work is
an Original contribution only), text, acknowledgments, references, tables, illustrations, and legends
for illustrations.
• Text: Arrange the body of the manuscript in the following order, with each component beginning on
a new page: Abstract, Introduction, Materials and Methods, Results, Discussion.
• Number the pages in sequence, with the title page as page 1, the (structured) abstract as page 2,
etc., with the page number in the upper right-hand corner.

Peer review
This journal operates a single blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

Use of word processing software
It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

Article structure
Subdivision - numbered sections
Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Materials and Methods
A clear and precise description of the experiment and the subjects from whom the data were derived.
If subjects were randomized, describe the methods of randomization used. Identify all drugs and
chemicals used, dosages, and routes of administration. Define all statistical methods used and, if
appropriate, statistical references. Identify the name and address of the statistician who reviewed
the data, if appropriate.

Results
A factual account of the study's findings. Present these as logically appropriate in text, tables, or
illustrations; do not repeat in the text what is demonstrated in a table or illustration.

Discussion
A summary emphasizing new and important aspects of the study's conclusions. Ensure that all
conclusions are justified by the results of the study. Identify the implications of the findings and
their limitations, including implications for future research. Look at the pros and cons of the methods
and results. Compare the implications and limitations of these findings with those reported in
other essential studies. State new hypotheses when warranted, but clearly label them as such.
Recommendations, where appropriate, may be included.

Appendices
If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/guidepublication
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Essential Title Page Information
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.
• Author names and affiliations. Give the first name, middle initial, and last name of all authors.
Where the family name may be ambiguous (e.g., a double name), please indicate this clearly. List each
author's highest academic degree in parentheses after their name. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that phone numbers (with country and area
code) are provided in addition to the e-mail address and the complete postal address.
Contact details must be kept up to date by the corresponding author.
• Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.
•Running title. Provide a running title of up to 50 characters.
•Disclosures. Acknowledge grants, sponsors, and funding sources that provided direct financial
support to the research work contained in the manuscript.

Abstract
A concise and factual abstract is required for all article types except Editorials and Letters to the
Editor. The abstract should state briefly the purpose of the research, the principal results and major
conclusions. An abstract is often presented separately from the article, so it must be able to stand
alone. For this reason, References should be avoided, but if essential, then cite the author(s) and
year(s). Also, non-standard or uncommon abbreviations should be avoided, but if essential they must
be defined at their first mention in the abstract itself.

All Original Contributions require a structured abstract of up to 300 words, which clearly states the
following (use these subheadings):
• Study Objective.
• Design. The type of study conducted.
• Setting. e.g., delivery room, postoperative recovery area, operating room
• Patients. i.e., number studied, their ASA physical status, the nature of their procedure and illness
•  Interventions. What was done to the patients on behalf of the study.
• Measurements  e.g., blood pressure, heart rate, resp. rate values collected
• Main Results. The study's principal finding of interest.
•  Conclusions. Based on the kinds of patients studied and the interventions used, what conclusions
may be drawn from the main findings of interest.
The structured abstract should provide key information and be informative on its own, although it
should not include discussion of pros and cons, limitations, or justifications of the study.

Graphical abstract
Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 × 1328 pixels (h × w) or proportionally more. The image should be readable at a size of 5 ×
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.
Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.

Highlights
Highlights are mandatory for this journal. They consist of a short collection of bullet points that
convey the core findings of the article and should be submitted in a separate editable file in the
online submission system. Please use 'Highlights' in the file name and include 3 to 5 bullet points
(maximum 85 characters, including spaces, per bullet point). You can view example Highlights on
our information site.

https://www.elsevier.com/graphicalabstracts
http://webshop.elsevier.com/illustration-services/
https://www.elsevier.com/highlights
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Keywords
Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible.Use terms from
the U.S. Library of Medicine's Medical Subject Headings (MeSH) Annotated Alphabetical List for
indexing purposes in Index Medicus.

Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., assisted with the study or with manuscript
preparation, including statistical review, by providing language help, writing assistance, or proof
reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Math formulae
Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers of e are often
more conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).

Footnotes
Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Artwork
Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Embed the used fonts if the application provides that option.
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Provide captions to illustrations separately.
• Size the illustrations close to the desired dimensions of the published version.
• Submit each illustration as a separate file.
A detailed guide on electronic artwork is available.
You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

https://www.elsevier.com/artworkinstructions
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If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.
Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):
EPS (or PDF): Vector drawings, embed all used fonts.
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.
Please do not:
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;
• Supply files that are too low in resolution;
• Submit graphics that are disproportionately large for the content.

Further considerations
• A figure and its legend should be sufficiently informative that the results can be understood without
reference to the text. In the legend, identify and define all abbreviations, symbols, arrows, and
illustration parts.
• The preferred point symbols are open circle, open square, open triangle, filled circle, filled square,
filled triangle. The preferred shadings are black, white and bold hatching. Avoid stippling, which does
not reproduce well. The preferred font for axis labels and keys is Arial.
• Ticks should be drawn outside the figure axes; they should not be extended to form lines across
the whole figure.
• Number figures consecutively in Arabic numerals.
• In the editorial text, abbreviate 'Figure' to 'Fig.' and 'Figures' to 'Figs.' except when starting a
sentence.

Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Illustration services
Elsevier's WebShop offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing' is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Tables
Each table should be uploaded as a separate file. Number tables consecutively in accordance with
their appearance in the text. Abbreviations may be used to simplify a table; define all abbreviations
in a single footnote. Place footnotes to tables below the table body and indicate them with superscript
lowercase letters. Identify statistical measures of variation such as standard deviation and standard
error of the mean. Avoid vertical rules. Be sparing in the use of tables and ensure that the data
presented in tables do not duplicate results described elsewhere in the article.

References
Citation in text
Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

https://www.elsevier.com/artworkinstructions
https://www.elsevier.com/artworkinstructions
http://webshop.elsevier.com/illustrationservices
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Reference links
Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is encouraged.

A DOI can be used to cite and link to electronic articles where an article is in-press and full citation
details are not yet known, but the article is available online. A DOI is guaranteed never to change,
so you can use it as a permanent link to any electronic article. An example of a citation using DOI
for an article not yet in an issue is: VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke M.
(2003). Aseismic continuation of the Lesser Antilles slab beneath northeastern Venezuela. Journal
of Geophysical Research, https://doi.org/10.1029/2001JB000884. Please note the format of such
citations should be in the same style as all other references in the paper.

Web references
As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references
This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

Reference management software
Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley and Zotero, as well as EndNote. Using the word processor plug-ins from
these products, authors only need to select the appropriate journal template when preparing their
article, after which citations and bibliographies will be automatically formatted in the journal's style.
If no template is yet available for this journal, please follow the format of the sample references and
citations as shown in this Guide.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:
http://open.mendeley.com/use-citation-style/journal-of-clinical-anesthesia
When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference style
Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.
List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.
Examples:
Reference to a journal publication:
[1] Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci Commun
2010;163:51–9.
Reference to a book:
[2] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000.
Reference to a chapter in an edited book:
[3] Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith
RZ, editors. Introduction to the electronic age, New York: E-Publishing Inc; 2009, p. 281–304.
Reference to a website:
[4] Cancer Research UK. Cancer statistics reports for the UK, http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/; 2003 [accessed 13 March 2003].
Reference to a dataset:

http://citationstyles.org
http://citationstyles.org
http://www.mendeley.com/features/reference-manager
http://www.zotero.org/
http://endnote.com/downloads/styles
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[dataset] [5] Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1; 2015. https://doi.org/10.17632/
xwj98nb39r.1.
Note shortened form for last page number. e.g., 51–9, and that for more than 6 authors the first 6
should be listed followed by 'et al.' For further details you are referred to 'Uniform Requirements for
Manuscripts submitted to Biomedical Journals' (J Am Med Assoc 1997;277:927–34) (see also Samples
of Formatted References).

Video
Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. . In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

AudioSlides
The journal encourages authors to create an AudioSlides presentation with their published article.
AudioSlides are brief, webinar-style presentations that are shown next to the online article on
ScienceDirect. This gives authors the opportunity to summarize their research in their own words
and to help readers understand what the paper is about. More information and examples are
available. Authors of this journal will automatically receive an invitation e-mail to create an AudioSlides
presentation after acceptance of their paper.

Data visualization
Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material
Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.

Research data
This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.sciencedirect.com
https://www.elsevier.com/artworkinstructions
https://www.elsevier.com/audioslides
https://www.elsevier.com/audioslides
https://www.elsevier.com/authors/author-services/data-visualization
https://www.elsevier.com/authors/journal-authors/research-data
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Data linking
If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data
This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement
To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

Formatting of text
• Type all manuscripts with double line spacing and aligned left, including the abstract, references,
and figure legends.
• Use Times New Roman 12-point font/size.
• Manuscripts should have continuous line numbers, page numbers, and wide margins throughout
(including the abstract, references, figure legends, and tables).
• Indent each new paragraph.
• Use two returns to end headings and paragraphs.
• Do not use lower-case 'l' (el) for '1' (one) or 'O'(oh) for '0' (zero); they have different typesetting
values.

AFTER ACCEPTANCE
Online proof correction
Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.
If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.
We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

https://www.elsevier.com/databaselinking
https://www.elsevier.com/books-and-journals/enrichments/data-base-linking/supported-data-repositories
https://www.elsevier.com/books-and-journals/enrichments/mendeley-data-for-journals
https://www.elsevier.com/authors/author-services/research-data/data-profile


AUTHOR INFORMATION PACK 18 Mar 2018 www.elsevier.com/locate/jclinane 15

Additional Information
The Journal's Editor-in-Chief is Robert R. Gaiser, MD. Direct questions to the editorial office at (508)
540-2197; Fax (508) 540-2714; E-mail jclinanes@comcast.net.

AUTHOR INQUIRIES
Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.
You can also check the status of your submitted article or find out when your accepted article will
be published.
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