
2019/2020

Joana Araújo de Azevedo

Associação entre expectativas dos pacientes e resultados 

reais em cirurgia a patologia degenerativa da coluna.

Association between patient’s expectations and real 

outcomes for degenerative spine surgery.

Março, 2020



Mestrado Integrado em Medicina

Área: Neurocirurgia

Tipologia: Dissertação

Trabalho efetuado sob a Orientação de:

Dr. Pedro Santos Silva

E sob a Coorientação de:

Professor Doutor Paulo Miguel da Silva Pereira

Trabalho organizado de acordo com as normas da revista:

European Spine Surgery

Joana Araújo de Azevedo

Associação entre expectativas dos pacientes e resultados reais em 

cirurgia a patologia degenerativa da coluna.

Association between patient’s expectations and real outcomes for 

degenerative spine surgery.

Março, 2020







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Para aqueles que percorreram 

este caminho comigo. 



1 
 

Title:  

Association between patient’s expectations and real outcomes 

for degenerative spine surgery. 

 

Authors and Affiliations: 

Joana Araújo Azevedo, MD 

joana.araujo.azevedo@gmail.com 

Faculty of Medicine of the University of Porto. 

Porto, Portugal. 

 

Ana Filipa Vaz Ferreira, MD, MSc 

anafvferreira@gmail.com 

Department of Neurossurgery of Centro Hospitalar Universitário São João. 

Porto, Portugal. 

 

Pedro Santos Silva, MD 

pedrodossantossilva@gmail.com 

Department of Neurossurgery of Centro Hospitalar Universitário São João. 

Faculty of Medicine of the University of Porto. 

Porto, Portugal. 

 

Paulo Miguel Silva Pereira, MD, PhD 

pereira.paulom@gmail.com 

Department of Neurossurgery of Centro Hospitalar Universitário São João. 

Faculty of Medicine of the University of Porto. 

Porto, Portugal 

 

Corresponding author: 

Joana Araújo de Azevedo, MD 

joana.araujo.azevedo@gmail.com 

  

mailto:joana.araujo.azevedo@gmail.com
mailto:anafvferreira@gmail.com


2 
 

Title: Association between patient’s expectations and real outcomes for 

degenerative spine surgery. 

 

Abstract 

Purpose: The aim of this study is to compare patient’s expectations before surgery for 

degenerative spine disease to postoperative perceived outcomes and identify main factors that correlate 

with higher expectations and their fulfillment. The study question is whether patient’s pre-surgical 

expectations can predict actual outcomes.  

Methods: Consecutive patients submitted to degenerative spine surgery between August 2018 and 

May 2019 in our spine center were enrolled. Patient’s expressed expectations were recorded using the 

Lumbar/Cervical Spine Surgery Expectations Survey and compared to the same instrument, three months 

after surgery. Patient reported outcomes were evaluated using the COMI questionnaire before and after 

surgery.  

Results: A total of 120 patients were analyzed. The mean score of expectations reported by 

patients was 82.87%±14.57% and post-surgical score was significantly lower, 60.5±20.6% (p<0.001). In a 

multivariate analysis, only a history of spine surgery and a longer duration of symptoms were associated 

with low pre-surgical expectations. Lumbar surgery was associated to a lower ratio between postoperative 

and preoperative Expectations Survey scores. An improvement on the COMI score after surgery was 

achieved in 85% of the patients, but only 14% reported that their expectations were matched or exceeded.  

Conclusion: The pre-surgical expectations were significatively high, but the post-surgical results 

were less optimistic. Lower expectations and lower perceived success after surgery can be anticipated on 

some patients based on preoperative features. Although 85% of patients improved after surgery, their 

expectations weren’t met in most cases. 

 

Keywords  

Spine Surgery; Patient Expectations; Patient Satisfaction; Surgery outcomes; COMI score; Patient 

outcomes; 
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Introduction 

Surgery for degenerative pathology of the spine is becoming more frequent and the role of elective 

surgery is progressively overriding [1]. Patients may present with a long list of symptoms, that can seriously 

interfere with quality of life, functional capacity, social and professional life [2]. The elective feature of the 

surgery makes patient’s expectations about a possible improvement a very important factor when 

considering and undertaking this type of interventions [3] [4]. 

 Traditionally, evaluation of surgical outcomes and efficacy has been mostly based on objective 

parameters with the purpose of assessing the functional status and neurological function, as well as on 

imaging methods [5]. More recently, patient’s perception of outcomes has been more and more integrated 

in post-surgical evaluation [6]. Patient satisfaction with how much the surgery influenced his/her physical 

and psychological well-being is also an important parameter in assessing surgery effects. These topics 

should be considered during the pre-surgical discussion, to help decision-making about the surgical 

strategy, since it is a critical issue to try that the patient feels fulfilled and enjoyed with the results, while 

understanding what is effectively achievable within his/her clinical condition [5].   

 To assess patient’s expectations it is essential to create standardized tools based and centered on 

the patient [2]. Questionnaires should be based, not only in disease-specific symptoms and physical 

outcomes, but also on everyday aspects and how the spine condition interferes with patient’s  activities, 

professional and social life [7]. 

 The purpose of this study is to explore the association between patient pre-surgical expectations 

and the outcomes three months after surgery, trying to understand if expectations can somehow predict 

patient’s satisfaction and analyze whether there is any relation with demographic data, surgical factors, 

clinical parameters and functional outcomes.  

 

Materials and Methods 

A prospective observational study was conducted, involving all consecutive patients undergoing 

surgery for degenerative spine pathologies in the Neurosurgery department of Centro Hospitalar 

Universitário São João, between August 2018 and May 2019. Approval for data collection was obtain from 

hospital’s ethics committee.  

Eligible criteria included patients with eighteen years or older, undergoing lumbar or cervical spine 

surgery for a degenerative pathology. Patients with non-degenerative pathologies, without at least a valid 

pre-surgical questionnaire and who did not consent to participate in the study, were not included.  

Patients answered a questionnaire the day before surgery to assess patient’s expectations of 

improvement with the procedure, as well as COMI questionnaire for cervical or lumbar pathology (Core 

Outcome Measures Index). The same questionnaires were sent by mail to patient’s address and six weeks 

later, if a reply has not been received, telephone contact was established.  

The expectation questionnaire is an adaptation to Portuguese of the Lumbar/Cervical Spine 

Surgery Expectation Survey from the Hospital for Special Surgery, New York, NY [8], which evaluates 

pain, functional and work capacity, leisure, mental well-being, present condition and future improvement 

in a series of twenty one questions. Three months after surgery it was applied a questionnaire, with the 
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same questions, about patient satisfaction with surgery results. From these questionnaires we calculated 

two scores, the Expectation Survey Score (ESS), related with pre-surgical expectations, and the post-

surgical satisfaction. Both scores were calculated through the equation [number of total points/(4 x number 

of questions answered)]. The denominator was the number of maximum possible points to score in the 

questions that were answered by the patient (excluding questions that patient chose the answer “I have no 

expectations about this point or doesn’t apply to me”).  The answers score from 0 to 4, where 4 corresponds 

to “Back to normal or total improvement”, 3 to “Great improvement”, 2 to “Moderate improvement”, 1 to 

“Little improvement” and 0 to “I have no expectations about this point or doesn’t apply to me”.  

The COMI cervical and lumbar were used as a Patient Related Outcome measure. The COMI 

assesses the effects of spine pathology in patient’s life and has been validated for Portuguese language. It 

includes the dimensions of Pain, Symptom-specific well-being, Quality of life and Disability [9], [10]. 

 The remaining data were obtained from patients’ clinical records, and included age, gender, actual 

or past occupation, education level, history of psychiatric disease, body mass index, smoking status, 

incapacity for work previous to surgery, number of previous spine surgeries for degenerative pathology, 

symptom duration before surgery and data about surgery, such as the number of levels operated and type 

of surgery (anterior cervical, posterior cervical, non-instrumented lumbar, instrumented lumbar). Data 

related to patient occupation was categorized according to Portuguese Classification of Occupations 2010 

[11].  

For descriptive analysis mean and standard deviation were used for continuous variables and 

proportion for categorical. The T-test was used for related and independent samples to compare means 

when normal distribution was verified. For exploratory analysis, correlation between continuous variables 

was determined using Spearman correlation. For the comparison of answer-to-answer paired samples 

regarding scores before and after surgery, the analysis of closeness of agreement were used calculating the 

Intraclass Correlation Coefficient (ICC). To analyze how variables influenced pre-surgical expectation 

score, a univariate and multivariate Linear Regressions Model was used. To investigate variable’s influence 

in the fulfillment of expectations, we have defined the variable “Expectation ratio” (Post-surgical Score / 

Pre-surgical Score). A result between 0 and 1 means that the outcome after surgery did not meet 

expectations, values equal or higher that 1 mean that expectations were matched or exceeded. A univariate 

and multivariate Logistic Regression Model was undertaken using this Expectation ratio and potentially 

related variables. Statistical analysis was performed considering 0.1 for univariate analysis and 0.05 for 

every other test as p-value for statistical significance. Statistical analysis was carried out using the IBM 

SPSS Statistics 25.0. STROBE recommendations for reporting observational studies were used for paper 

writing. 

 

Results 

In this study, 120 patients undergoing cervical or lumbar surgery for degenerative pathologies 

were analyzed. One-hundred and four patients answered both pre- and post-surgical questionnaires and 16 

did not answered to post-surgical ones. The mean age at time of surgery was 55.9±5.20, varying between 

23 to 88 years, and 55.0% were males. Psychiatric disorders (mainly depression) were reported by 30.0% 

and 48.3% of patients had completed only the first cycle of education. Table 1 shows the main demographic 
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features of our sample. Of the 120 patients 72.5% had symptoms for over 12 months and 27.5% had past 

spine surgeries for degenerative pathologies. Of our sample, 73.3% underwent lumbar surgery. Table 2 

describes some clinical and surgical characteristics. 

Table 3 shows pre-surgical expectation score and post-surgical score, calculated based on the 

Expectation survey as described above. Men (82.0%) and women (84.4%) had similar expectations. About 

functional status, the mean COMI score was 7.70±1.55 pre-surgical and 4.90±2.80 post-surgical, and p 

value was statistically significant (p<0.001). 

 

Patient’s expectations about surgery 

The mean score of expectations reported by patients was quite high, 82.87%±14.57%, with a 

median of 85.60% (Figure 1). There was a moderate Spearman correlation between the ESS and age (𝜌=-

0.306, p=0.001) (Figure 2) [12]. 

In this group of patients there were no statistically significant differences of the ESS regarding 

“Gender” (p=0.695) or “Type of surgery” (p=0.572) (Figure 3). The median expectation score of the 

patients submitted to cervical surgery was 84.13% (95% confidence interval: 78.93-89.33) and in lumbar 

patients was 82.42% (95% confidence interval: 79.31-85.53), this difference was not statistically significant 

(p=0.572). 

To understand the influence of patient characteristics in the ESS we used a Linear Regression 

Model. A univariate analysis was used first and variables that showed correlation with the ESS were: “Age”, 

“Education level”, “Previous surgery” and “Symptoms duration” (Table 4). In a Multivariate analysis 

(Table 4), “Previous surgery” and “Symptom duration” maintained their association with ESS when 

controlled to “Age” and “Education level”. A bigger difference was observed between the group with 

symptoms for less than three months and the ones with more than twelve months of symptoms. 

 

Post-surgical analysis 

The mean expectation score before surgery was 82.87±14.57%, however the post-surgical score 

was significantly lower, 60.5±20.6% (p<0.001). We calculated the ICC, that showed absence of agreement 

(One-way random effects model ICC, -0.386, p=0.951), meaning that there is no consistent relation between 

questionnaire answers in preoperative and postoperative periods. In the univariate analysis, the only 

variables associated with the Expectations ratio were “Type of surgery” (Cervical vs. Lumbar) and post-

surgical COMI score. However, in multivariate analysis, only “Type of Surgery” maintained a statistically 

significant relation (Table 5). 

Comparing the Expectations ratio with the postoperative COMI score it was realized that, although 

a significant percentage of patients (85%) achieved an improvement in the COMI score after surgery, only 

14% matched or exceed their expectations (Table 3). In Figure 6a it is possible to visualize the rate of 

expectations’ achievement according to “Type of Surgery”. Expectations were not achieved in a higher 

proportion of patients submitted to lumbar surgery. However, when analyzing the change in COMI score 

considering “Type of surgery” the highest proportion of improved patients was after lumbar surgery (Figure 

6b).  
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Discussion 

The main purpose of this study was to investigate the relation between patient’s expectations 

regarding the outcome of the surgery and the perception of its effectiveness three months later.  

 

Patients’ expectations about surgery 

 Postoperatively, patients’ expectations were very high, with a mean of more than 80% of 

expected improvement with surgery, whereas the postoperative perception of improvement was around 

60%. In addition, no agreement was found between pre- and postoperative answers-to-answer, meaning 

that, pre-surgical expectations couldn’t predict patient’s perception of outcome. An association between 

patient’s expectations and surgical outcomes has been reported [6]. Soroceanu et al. demonstrated that 

higher pre-surgical expectations relate with higher postoperative satisfaction rates, but unrealistic 

expectations tend to correlate with lower satisfaction [13]. Ronnberg et al. reported that lower expectations 

correlate with less good endpoints, like lower rates of returning to work after surgery [14]. Other authors 

argue that it is not the expectations themselves that influence satisfaction, but instead if expectations were 

achieved [6], [15]. Lastly, it has been demonstrated that patients’ expectations could represent their 

motivation, which could be a predictor of better post-surgical outcomes [16]. 

In this sample, a moderate correlation was found between patient’s age and the results of the ESS. 

In addition, a univariate analysis demonstrated a relation between older age and lower expectations, 

however in a multivariate analysis this relation was not sustained, indicating that this not an independent 

contributing factor to the ESS. Likewise, the relation between lower education level and lower expectations 

identified in the univariate analysis was not confirmed in the multivariate model. 

In our population, history of previous spine surgery and longer duration of symptoms correlated 

with less optimistic expectations. The greatest difference was between patients with symptoms for less than 

three months and patients with more than twelve months of symptoms. Both, history of spine surgery and 

a longer course of symptoms negatively influenced how much patients expect to recover in clinical, 

professional and social aspects of daily living and their perception of the potential benefit of surgery. 

Mancuso et al. also found that patients with history of previous surgery tend to expect less improvement, 

however they also correlated incapacity for work to lower expectations [2], which was not verified in the 

current study. 

 

Post-surgical analysis 

COMI score was the validated instrument used to assess patients’ outcomes in the current study 

and the same questionnaire was used applied before and after surgery to evaluate patients’ expectations and 

perceived outcome.  

In the univariate analysis, both “Type of surgery” and post-surgical COMI showed a statistically 

significant relation with the Expectations ratio. Some studies also found that functional status before 

surgery may be a predictor of better or worse expectations [17], however in our analysis, when considering 

other variables, just the type of surgery was able to predict fulfillment of expectations. Patients who 
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underwent lumbar surgery had a higher probability of non-fulfillment of their expectations. Nevertheless, 

the majority of patients submitted to lumbar spine surgery reported improvement in COMI score, meaning 

that the procedure contributed to an improvement on their clinical and functional status. 

Overall, despite only 14% of patients reported fulfilled or exceeded expectations, 85% improved 

on the COMI score, three months after surgery. So, a clear mismatch seems apparent between patient 

satisfaction and clinical and functional outcomes. This fact may raise an interesting discussion about what 

the surgeon wants to achieve with surgery and about trying to fulfil both aims by modulating patient’s 

expectations, making them more adjusted to the recovery potential, and this way improving the rate of 

expectations fulfillment and satisfaction with surgery. 

Variables such as history of previous surgery and duration of symptoms seem to relate to worse 

expectations, which can translate into a reduction on patients’ trust about the success of the procedure. This 

information should be considered when informing a patient about his/her recovery potential. The results of 

this study raise concerns about unrealistic expectations from the patients, that are significantly higher from 

what is actually achievable.  This difference can possibly reflect a poor communication between doctors 

and patients, hence it is critical that this discrepancy is discussed with the patients, in order to adjust their 

expectations regarding surgery [5], [8]. Some authors advocate that a pre-surgical discussion between 

patient and surgeon may have an enormous influence in patient’s expectations about surgery [18]. 

Therefore, knowledge of patient’s expectations may allow physicians to become more capable of 

counselling and outlining more realistic common goals [19], enabling a more personalized therapeutic 

strategy, adapted to the patient’s own clinical condition and, furthermore, avoiding utopic ideas about 

recovery.  

 

Limitations 

This study has a number of limitations. The Expectations questionnaires were adapted from a pilot 

sample and have not been submitted to population validation. In addition, the discrepancy between the 

number of patients submitted to lumbar surgery and cervical surgery, limits the analysis in terms of 

subgroup evaluation. Lastly, the follow-up time was short, despite some studies showing a good correlation 

between outcomes reported three months after the surgery and the ones reported at twelve months [20].  

 

 

Conclusion 

Addressing patient’s expectations about the outcome after a spine surgery, and comparing them 

with the surgeon’s aims and estimates, is a cornerstone to an informed decision-making and to the perceived 

success of the treatment. This insight may contribute to a paradigm shift, where surgery is not only focused 

in improving physical symptoms, but also considers the psychological, professional and social aspects that 

are important for patient’s satisfaction. 
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Tables 

Table 1. Demographic and clinical variables. 

Variable Value 

n 120 

Age (years) 55.9±5.20  

Males 55% 

BMI (kg/m2) 27.8±5.20 

Educational level 

   First cycle* 

   Second cycle* 

   Third cycle* 

   Secondary education 

   Technical degree 

   Bachelor’s degree 

   Master’s degree 

   Doctoral degree 

 

48.3% 

15.8% 

17.5% 

10.8% 

0.8% 

4.2% 

0.8% 

- 

Smoker 15% 

IW 25% 

Psychiatric disorders 30% 

Previous spine surgey 27.5% 

IW – Incapacity for work previous to surgery 

BMI – Body mass index 

*Basic education – First cycle (4th year), Second cycle 

(6th year), Third cycle (9th year) 

Table 2. Clinical and surgical variables. 

Variable Value 

Symptoms 

<3 months 

3 to 12 months 

>12 months 

 

9.2% 

18.3% 

72.5% 

Type of surgery 

Cervical 

   Anterior 

   Posterior 

Lumbar 

   Non-instrumented 

   Instrumented 

 

26.7% 

   23.3% 

   3.4% 

73.3% 

   53.5% 

   20.8% 
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Surgery extension 

1 level 

2 levels 

3 levels 

4 or more 

 

74.2% 

19.2% 

5% 

1.6% 

 

 

Table 3. Expectations and function status. 

 
Pre-surgical Post-surgical P 

Expectations 

Patients 

    Men  

    Women 

82.9% 

82.0% 

84.4% 

60.5% 

62.0% 

59.3% 

<0.001 

Functional status 

COMI 7.70±1.55 4.90±2.80 <0.001 

 

 

Table 4. Linear Regression Model – Pre-surgical expectation survey score. 

 
Univariate Multivariate 

 
(B) p (B) P 

Age -0.271 0.008** -0.116  0.121  

Gender -3.777 0.159 
  

BMI -0.312 0.225 
  

Smoker status 2.235 0.554 
  

Education level 2.283 0.011** 1.037  0.348 

Occupation 0.011 0.986 
  

Previous surgery -5.317 0.085** -7.213  0.017*  

Symptom duration -4.293 0.037** -5.581  0.008*  

Pre-surgical COMI 0.911 0.269 
  

Psychiatric disorders 1.062 0.716 
  

Incapacity for work 1.736 0.586 
  

Surgery type -1.864 0.144 
  

** Variables included in the Multivariate Model, significance level of 0.1.  

* Variables with statistical significance in the Multivariate Model, level of significance of 0.05. 
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Table 5. Expectations Ratio (Achieved vs. Not-achieved) – Logistic regression model. 

 
Univariate Multivariate 

 
Exp(B) P Exp(B) p 

Age 1.015 0.505 
  

Gender 0.939 0.911 
  

BMI 1.017 0.739 
  

Smoker status <0.001 0.999 
  

Education level 0.740 0.260 
  

Occupation 1.243 0.180 
  

Previous surgery 0.410 0.264 
  

Symptom duration 2.397 0.200 
  

Psychiatric disorders 1.368 0.604 
  

Incapacity for work 1.792 0.335 
  

Post-surgical COMI 0.800* 0.047* 0.807 0.064 

Type of surgery 0.268 0.026* 0.282 0.037* 

Entension of surgery 1.615 0.140 
  

* Variables with statistical significance in the multivariate model, significance level of 0.05. 
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Images 

 

Figure 1. Expectation survey score distribution. 

 

 

Figure 2. Relationship between age and pre-surgical expectation survey score. 
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Figure 3. Expectation survey score distribution according to type of surgery. 

 

Figura 4. 

Figure 4b. Association between Type of surgery and 

COMI score variation. 

Figure 4a. Association between Type of surgery and 

postoperative achievement of expectations. 
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Figure 5. Expectations ratio distribution according to COMI variation.  
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QUESTIONÁRIO DE EXPECTATIVAS SOBRE A CIRURGIA 

À COLUNA CERVICAL 
Por favor faça um círculo em volta do número que melhor descreve a sua resposta a cada questão. 

Quanta melhoria espera alcançar nas seguintes áreas como resultado da sua cirurgia à coluna?  

© 2010 Hospital for Special Surgery. All rights reserved. 

 

 

De volta ao 

normal ou 

melhoria 

completa 

Não completamente normal, mas… Não tenho 

expectativas 

quanto a este 

ponto ou não 

se aplica a 

mim 

Grande 

melhoria 

Moderada 

melhoria 

Pouca 

melhoria 

Alívio da dor no pescoço 1 2 3 4 5 

Alívio da dor no ombro, braço e mão 1 2 3 4 5 

Alívio de sintomas que interferem com o 

sono 
1 2 3 4 5 

Melhorar a força nos braços e mãos 1 2 3 4 5 

Alívio da dormência nos braços e mãos 1 2 3 4 5 

Melhorar a capacidade para empurrar ou 

puxar 
1 2 3 4 5 

Melhorar a capacidade para usar as mãos 

em movimentos finos (como: abotoar 

uma camisa e escrever) 

1 2 3 4 5 

Melhorar a capacidade de posicionar a 

cabeça para ler 
1 2 3 4 5 

Melhorar a capacidade de gerir cuidados 

pessoais (tais como: pentear o cabelo, 

escovar os dentes, barbear) 

1 2 3 4 5 

Melhorar a capacidade para conduzir 1 2 3 4 5 

Reduzir a necessidade de medicação para 

a dor 
1 2 3 4 5 

Melhorar a capacidade de interagir com 

outros (tais como: atividades sociais e 

familiares) 

1 2 3 4 5 

Melhorar a actividade sexual 1 2 3 4 5 

Melhorar a capacidade para realizar 

atividades diárias (tais como: tarefas 

domésticas, compras, recados) 

1 2 3 4 5 

Melhorar a capacidade de praticar 

exercício físico 
1 2 3 4 5 

Melhorar a capacidade para praticar 

desportos 
1 2 3 4 5 

Se correntemente empregado: Cumprir 

as responsabilidades do trabalho (como: 

horas requeridas pelo trabalho, cumprir 

tarefas) 

1 2 3 4 5 

Se correntemente com baixa médica ou 

desempregado devido ao problema da 

coluna: Voltar a trabalhar 

1 2 3 4 5 

Reduzir o stress emocional ou 

sentimentos tristes 
1 2 3 4 5 

Impedir que o meu problema de coluna 

piore 
1 2 3 4 5 

Remover as dificuldades que o problema 

de coluna tem sobre a minha vida 
1 2 3 4 5 
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De volta ao 

normal ou 

melhoria 

completa 

Não completamente normal, mas… Não tenho 

expectativas 

quanto a este 

ponto ou não 

se aplica a 

mim 

Grande 

melhoria 

Moderada 

melhoria 

Pouca 

melhoria 

Alívio da dor 1 2 3 4 5 

Alívio de sintomas que interferem com o 

sono 
1 2 3 4 5 

Melhorar a capacidade de andar mais do 

que apenas alguns metros 
1 2 3 4 5 

Melhorar a capacidade de estar sentado 

por mais de meia hora 
1 2 3 4 5 

Melhorar a capacidade de permanecer de 

pé por mais de meia hora 
1 2 3 4 5 

Recuperar a força nas pernas 1 2 3 4 5 

Melhoria do equilíbrio 1 2 3 4 5 

Melhorar a capacidade de subir e descer 

escadas 
1 2 3 4 5 

Melhorar a capacidade de gerir cuidados 

pessoais (tais como: vestir, tomar banho) 
1 2 3 4 5 

Melhorar a capacidade para conduzir 1 2 3 4 5 

Reduzir a necessidade de medicação para 

a dor 
1 2 3 4 5 

Melhorar a capacidade de interagir com 

outros (tais como: atividades sociais e 

familiares) 

1 2 3 4 5 

Melhorar a atividade sexual 1 2 3 4 5 

Melhorar a capacidade para realizar 

atividades diárias (tais como: tarefas 

domésticas, compras, recados) 

1 2 3 4 5 

Melhorar a capacidade de praticar 

exercício físico 
1 2 3 4 5 

Remover restrições nas atividades 

(como: tornar-se mais móvel, não ter que 

descansar 

após poucos minutos) 

1 2 3 4 5 

Se correntemente empregado: Cumprir 

as responsabilidades do trabalho (como: 

horas requeridas pelo trabalho, cumprir 

tarefas) 

1 2 3 4 5 

Se correntemente com baixa médica ou 

desempregado devido ao problema da 

coluna: Voltar a trabalhar 

1 2 3 4 5 

Reduzir o stress emocional ou 

sentimentos tristes 
1 2 3 4 5 

Impedir que o meu problema de coluna 

piore 
1 2 3 4 5 

Remover as dificuldades que o problema 

de coluna tem sobre a minha vida 
1 2 3 4 5 
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De volta ao 

normal ou 

melhoria 

completa 

Não completamente normal, mas… 
Este ponto não 

se aplica a 

mim 
Grande 

melhoria 

Moderada 

melhoria 

Pouca 

melhoria 

Alívio da dor no pescoço 1 2 3 4 5 

Alívio da dor no ombro, braço e mão 1 2 3 4 5 

Alívio de sintomas que interferem com o 

sono 
1 2 3 4 5 

Melhorar a força nos braços e mãos 1 2 3 4 5 

Alívio da dormência nos braços e mãos 1 2 3 4 5 

Melhorar a capacidade para empurrar ou 

puxar 
1 2 3 4 5 

Melhorar a capacidade para usar as mãos 

em movimentos finos (como: abotoar 

uma camisa e escrever) 

1 2 3 4 5 

Melhorar a capacidade de posicionar a 

cabeça para ler 
1 2 3 4 5 

Melhorar a capacidade de gerir cuidados 

pessoais (tais como: pentear o cabelo, 

escovar os dentes, barbear) 

1 2 3 4 5 

Melhorar a capacidade para conduzir 1 2 3 4 5 

Reduzir a necessidade de medicação para 

a dor 
1 2 3 4 5 

Melhorar a capacidade de interagir com 

outros (tais como: atividades sociais e 

familiares) 

1 2 3 4 5 

Melhorar a actividade sexual 1 2 3 4 5 

Melhorar a capacidade para realizar 

atividades diárias (tais como: tarefas 

domésticas, compras, recados) 

1 2 3 4 5 

Melhorar a capacidade de praticar 

exercício físico 
1 2 3 4 5 

Melhorar a capacidade para praticar 

desportos 
1 2 3 4 5 

Se correntemente empregado: Cumprir 

as responsabilidades do trabalho (como: 

horas requeridas pelo trabalho, cumprir 

tarefas) 

1 2 3 4 5 

Se correntemente com baixa médica ou 

desempregado devido ao problema da 

coluna: Voltar a trabalhar 

1 2 3 4 5 

Reduzir o stress emocional ou 

sentimentos tristes 
1 2 3 4 5 

Impedir que o meu problema de coluna 

piore 
1 2 3 4 5 

Remover as dificuldades que o problema 

de coluna tem sobre a minha vida 
1 2 3 4 5 
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De volta ao 

normal ou 

melhoria 

completa 

Não completamente normal, mas… 
Este ponto não 

se aplica a 

mim 
Grande 

melhoria 

Moderada 

melhoria 

Pouca 

melhoria 

Alívio da dor 1 2 3 4 5 

Alívio de sintomas que interferem com o 

sono 
1 2 3 4 5 

Melhorar a capacidade de andar mais do 

que apenas alguns metros 
1 2 3 4 5 

Melhorar a capacidade de estar sentado 

por mais de meia hora 
1 2 3 4 5 

Melhorar a capacidade de permanecer de 

pé por mais de meia hora 
1 2 3 4 5 

Recuperar a força nas pernas 1 2 3 4 5 

Melhoria do equilíbrio 1 2 3 4 5 

Melhorar a capacidade de subir e descer 

escadas 
1 2 3 4 5 

Melhorar a capacidade de gerir cuidados 

pessoais (tais como: vestir, tomar banho) 
1 2 3 4 5 

Melhorar a capacidade para conduzir 1 2 3 4 5 

Reduzir a necessidade de medicação para 

a dor 
1 2 3 4 5 

Melhorar a capacidade de interagir com 

outros (tais como: atividades sociais e 

familiares) 

1 2 3 4 5 

Melhorar a atividade sexual 1 2 3 4 5 

Melhorar a capacidade para realizar 

atividades diárias (tais como: tarefas 

domésticas, compras, recados) 

1 2 3 4 5 

Melhorar a capacidade de praticar 

exercício físico 
1 2 3 4 5 

Remover restrições nas atividades 

(como: tornar-se mais móvel, não ter que 

descansar 

após poucos minutos) 

1 2 3 4 5 

Se correntemente empregado: Cumprir 

as responsabilidades do trabalho (como: 

horas requeridas pelo trabalho, cumprir 

tarefas) 

1 2 3 4 5 

Se correntemente com baixa médica ou 

desempregado devido ao problema da 

coluna: Voltar a trabalhar 

1 2 3 4 5 

Reduzir o stress emocional ou 

sentimentos tristes 
1 2 3 4 5 

Impedir que o meu problema de coluna 

piore 
1 2 3 4 5 

Remover as dificuldades que o problema 

de coluna tem sobre a minha vida 
1 2 3 4 5 
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In order to give people of all abilities and disabilities access to the content of your supplementary files, please 

make sure that 

• The manuscript contains a descriptive caption for each supplementary material 

• Video files do not contain anything that flashes more than three times per second (so that users 

prone to seizures caused by such effects are not put at risk) 

 

Conflict of interest 

Authors must indicate whether or not they have a financial relationship with the organization that sponsored 

the research. They should also state that they have full control of all primary data and that they agree to 

allow the journal to review their data if requested. 

Therefore the manuscript must be accompanied by the “Conflict of Interest Disclosure Form”. To download 

this form, please follow the hyperlink below. 

Conflict of Interest Statement 

http://www.springer.com/authors?SGWID=0-111-6-791531-0


Research Data Policy 

A submission to the journal implies that materials described in the manuscript, including all relevant raw 

data, will be freely available to any researcher wishing to use them for non-commercial purposes, without 

breaching participant confidentiality. 

The journal strongly encourages that all datasets on which the conclusions of the paper rely should be 

available to readers. We encourage authors to ensure that their datasets are either deposited in publicly 

available repositories (where available and appropriate) or presented in the main manuscript or additional 

supporting files whenever possible. Please see Springer Nature’s information on recommended repositories. 

List of Repositories 

Research Data Policy 

General repositories - for all types of research data - such as figshare and Dryad may be used where 

appropriate. 

Datasets that are assigned digital object identifiers (DOIs) by a data repository may be cited in the reference 

list. Data citations should include the minimum information recommended by DataCite: authors, title, 

publisher (repository name), identifier. 

DataCite 

Where a widely established research community expectation for data archiving in public repositories exists, 

submission to a community-endorsed, public repository is mandatory. Persistent identifiers (such as DOIs 

and accession numbers) for relevant datasets must be provided in the paper 

For the following types of data set, submission to a community-endorsed, public repository is mandatory: 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data availability 

The journal encourages authors to provide a statement of Data availability in their article. Data availability 

statements should include information on where data supporting the results reported in the article can be 

found, including, where applicable, hyperlinks to publicly archived datasets analysed or generated during 

the study. Data availability statements can also indicate whether data are available on request from the 

authors and where no data are available, if appropriate. 

Data Availability statements can take one of the following forms (or a combination of more than one if 

required for multiple datasets): 

• 1. The datasets generated during and/or analysed during the current study are available in the 

[NAME] repository, [PERSISTENT WEB LINK TO DATASETS] 

• 2. The datasets generated during and/or analysed during the current study are not publicly available 

due [REASON WHY DATA ARE NOT PUBLIC] but are available from the corresponding author on 

reasonable request. 

• 3. The datasets generated during and/or analysed during the current study are available from the 

corresponding author on reasonable request. 

• 4. Data sharing not applicable to this article as no datasets were generated or analysed during the 

current study. 

Mandatory deposition Suitable repositories 

Protein sequences Uniprot 

DNA and RNA sequences Genbank 

DNA DataBank of Japan (DDBJ) 

EMBL Nucleotide Sequence Database (ENA) 

DNA and RNA sequencing data NCBI Trace Archive 

NCBI Sequence Read Archive (SRA) 

Genetic polymorphisms dbSNP 

dbVar 

European Variation Archive (EVA) 

Linked genotype and phenotype data dbGAP 

The European Genome-phenome Archive (EGA) 

Macromolecular structure Worldwide Protein Data Bank (wwPDB) 

Biological Magnetic Resonance Data Bank (BMRB) 

Electron Microscopy Data Bank (EMDB) 

Microarray data (must be MIAME compliant) Gene Expression Omnibus (GEO) 

ArrayExpress 

Crystallographic data for small molecules Cambridge Structural Database 

http://www.springernature.com/gp/group/data-policy/repositories
http://www.springernature.com/gp/group/data-policy/faq
https://www.datacite.org/


• 5. All data generated or analysed during this study are included in this published article [and its 

supplementary information files]. 

More examples of template data availability statements, which include examples of openly available and 

restricted access datasets, are available: 

Data availability statements 

Springer Nature provides a research data policy support service for authors and editors, which can be 

contacted at researchdata@springernature.com. 

This service provides advice on research data policy compliance and on finding research data repositories. It 

is independent of journal, book and conference proceedings editorial offices and does not advise on specific 

manuscripts. 

Helpdesk 

 

After Acceptance 

Upon acceptance of your article you will receive a link to the special Author Query Application at Springer’s 

web page where you can sign the Copyright Transfer Statement online and indicate whether you wish to 

order OpenChoice and offprints. 

Once the Author Query Application has been completed, your article will be processed and you will receive 

the proofs. 
 
Copyright transfer 

Authors will be asked to transfer copyright of the article to the Publisher (or grant the Publisher exclusive 

publication and dissemination rights). This will ensure the widest possible protection and dissemination of 

information under copyright laws. 
 
Offprints 

Offprints can be ordered by the corresponding author. 
 
Color illustrations 

Publication of color illustrations is free of charge. 
 
Proof reading 

The purpose of the proof is to check for typesetting or conversion errors and the completeness and accuracy 

of the text, tables and figures. Substantial changes in content, e.g., new results, corrected values, title and 

authorship, are not allowed without the approval of the Editor. 

After online publication, further changes can only be made in the form of an Erratum, which will be 

hyperlinked to the article. 
 
Online First 

The article will be published online after receipt of the corrected proofs. This is the official first publication 

citable with the DOI. After release of the printed version, the paper can also be cited by issue and page 

numbers. 

 

Open Choice 

Open Choice allows you to publish open access in more than 1850 Springer Nature journals, making your 

research more visible and accessible immediately on publication. 

Article processing charges (APCs) vary by journal – view the full list 

Benefits: 

• Increased researcher engagement: Open Choice enables access by anyone with an internet 

connection, immediately on publication. 

• Higher visibility and impact: In Springer hybrid journals, OA articles are accessed 4 times more often 

on average, and cited 1.7 more times on average*. 

• Easy compliance with funder and institutional mandates: Many funders require open access 

publishing, and some take compliance into account when assessing future grant applications. 

It is easy to find funding to support open access – please see our funding and support pages for more 

information. 

*) Within the first three years of publication. Springer Nature hybrid journal OA impact analysis, 2018. 

Open Choice 

Funding and Support pages 
 

http://www.springernature.com/gp/group/data-policy/data-availability-statements
http://www.springernature.com/gp/group/data-policy/helpdesk
https://www.springernature.com/de/open-research/journals-books/journals
https://www.springer.com/gp/open-access/springer-open-choice?wt_mc=Internal.Internal.1.AUT642.OpenChoice_IFA&utm_medium=internal&utm_source=internal&utm_content=5282018&utm_campaign=1_barz01_openchoice_ifa
https://www.springernature.com/gp/open-research/funding/articles?wt_mc=Internal.Internal.1.AUT642.Funding_IFA&utm_medium=internal&utm_source=internal&utm_content=5282018&utm_campaign=1_barz01_funding_ifa


Copyright and license term – CC BY 

Open Choice articles do not require transfer of copyright as the copyright remains with the author. In opting 

for open access, the author(s) agree to publish the article under the Creative Commons Attribution License. 

 

Ethical Responsibilities of Authors 

This journal is committed to upholding the integrity of the scientific record. As a member of the Committee 

on Publication Ethics (COPE) the journal will follow the COPE guidelines on how to deal with potential acts 

of misconduct. 

Authors should refrain from misrepresenting research results which could damage the trust in the journal, 

the professionalism of scientific authorship, and ultimately the entire scientific endeavour. Maintaining 

integrity of the research and its presentation is helped by following the rules of good scientific practice, 

which include*: 

• The manuscript should not be submitted to more than one journal for simultaneous consideration. 

• The submitted work should be original and should not have been published elsewhere in any form 

or language (partially or in full), unless the new work concerns an expansion of previous work. 

(Please provide transparency on the re-use of material to avoid the concerns about text-recycling 

(‘self-plagiarism’). 

• A single study should not be split up into several parts to increase the quantity of submissions and 

submitted to various journals or to one journal over time (i.e. ‘salami-slicing/publishing’). 

• Concurrent or secondary publication is sometimes justifiable, provided certain conditions are met. 

Examples include: translations or a manuscript that is intended for a different group of readers. 

• Results should be presented clearly, honestly, and without fabrication, falsification or inappropriate 

data manipulation (including image based manipulation). Authors should adhere to discipline-

specific rules for acquiring, selecting and processing data. 

• No data, text, or theories by others are presented as if they were the author’s own (‘plagiarism’). 

Proper acknowledgements to other works must be given (this includes material that is closely 

copied (near verbatim), summarized and/or paraphrased), quotation marks (to indicate words taken 

from another source) are used for verbatim copying of material, and permissions secured for 

material that is copyrighted. 

 

Important note: the journal may use software to screen for plagiarism. 

• Authors should make sure they have permissions for the use of software, questionnaires/(web) 

surveys and scales in their studies (if appropriate). 

• Authors should avoid untrue statements about an entity (who can be an individual person or a 

company) or descriptions of their behavior or actions that could potentially be seen as personal 

attacks or allegations about that person. 

• Research that may be misapplied to pose a threat to public health or national security should be 

clearly identified in the manuscript (e.g. dual use of research). Examples include creation of harmful 

consequences of biological agents or toxins, disruption of immunity of vaccines, unusual hazards 

in the use of chemicals, weaponization of research/technology (amongst others). 

• Authors are strongly advised to ensure the author group, the Corresponding Author, and the order 

of authors are all correct at submission. Adding and/or deleting authors during the revision stages 

is generally not permitted, but in some cases may be warranted. Reasons for changes in authorship 

should be explained in detail. Please note that changes to authorship cannot be made after 

acceptance of a manuscript. 

*All of the above are guidelines and authors need to make sure to respect third parties rights such as 

copyright and/or moral rights. 

 

Upon request authors should be prepared to send relevant documentation or data in order to verify the 

validity of the results presented. This could be in the form of raw data, samples, records, etc. Sensitive 

information in the form of confidential or proprietary data is excluded. 

If there is suspicion of misbehavior or alleged fraud the Journal and/or Publisher will carry out an 

investigation following COPE guidelines. If, after investigation, there are valid concerns, the author(s) 

concerned will be contacted under their given e-mail address and given an opportunity to address the issue.  

 

Depending on the situation, this may result in the Journal’s and/or Publisher’s implementation of the 

following measures, including, but not limited to: 



• If the manuscript is still under consideration, it may be rejected and returned to the author. 

• If the article has already been published online, depending on the nature and severity of the 

infraction: 

- an erratum/correction may be placed with the article 

- an expression of concern may be placed with the article 

- or in severe cases retraction of the article may occur. 

 

The reason will be given in the published erratum/correction, expression of concern or retraction note. Please 

note that retraction means that the article is maintained on the platform, watermarked “retracted” and the 

explanation for the retraction is provided in a note linked to the watermarked article. 

• The author’s institution may be informed 

• A notice of suspected transgression of ethical standards in the peer review system may be included 

as part of the author’s and article’s bibliographic record. 
 
Fundamental errors 

Authors have an obligation to correct mistakes once they discover a significant error or inaccuracy in their 

published article. The author(s) is/are requested to contact the journal and explain in what sense the error is 

impacting the article. A decision on how to correct the literature will depend on the nature of the error. This 

may be a correction or retraction. The retraction note should provide transparency which parts of the article 

are impacted by the error. 
 
Suggesting / excluding reviewers 

Authors are welcome to suggest suitable reviewers and/or request the exclusion of certain individuals when 

they submit their manuscripts. When suggesting reviewers, authors should make sure they are totally 

independent and not connected to the work in any way. It is strongly recommended to suggest a mix of 

reviewers from different countries and different institutions. When suggesting reviewers, the Corresponding 

Author must provide an institutional email address for each suggested reviewer, or, if this is not possible to 

include other means of verifying the identity such as a link to a personal homepage, a link to the publication 

record or a researcher or author ID in the submission letter. Please note that the Journal may not use the 

suggestions, but suggestions are appreciated and may help facilitate the peer review process. 

 

Authorship principles 
These guidelines describe authorship principles and good authorship practices to which prospective authors 

should adhere to. 
 
Authorship clarified 

The Journal and Publisher assume all authors agreed with the content and that all gave explicit consent to 

submit and that they obtained consent from the responsible authorities at the institute/organization where 

the work has been carried out, before the work is submitted. 

The Publisher does not prescribe the kinds of contributions that warrant authorship. It is recommended that 

authors adhere to the guidelines for authorship that are applicable in their specific research field. In absence 

of specific guidelines it is recommended to adhere to the following guidelines*: 

 

All authors whose names appear on the submission 

1) made substantial contributions to the conception or design of the work; or the acquisition, analysis, or 

interpretation of data; or the creation of new software used in the work; 

2) drafted the work or revised it critically for important intellectual content; 

3) approved the version to be published; and 

4) agree to be accountable for all aspects of the work in ensuring that questions related to the accuracy or 

integrity of any part of the work are appropriately investigated and resolved. 

* Based on/adapted from: 

ICMJE, Defining the Role of Authors and Contributors, 

Transparency in authors’ contributions and responsibilities to promote integrity in scientific publication, 

McNutt at all, PNAS February 27, 2018 
 
Disclosures and declarations 

All authors are requested to include information regarding sources of funding, financial or non-financial 

interests, study-specific approval by the appropriate ethics committee for research involving humans and/or 

animals, informed consent if the research involved human participants, and a statement on welfare of animals 

if the research involved animals (as appropriate). 

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
https://doi.org/10.1073/pnas.1715374115
https://doi.org/10.1073/pnas.1715374115


The decision whether such information should be included is not only dependent on the scope of the journal, 

but also the scope of the article. Work submitted for publication may have implications for public health or 

general welfare and in those cases it is the responsibility of all authors to include the appropriate disclosures 

and declarations. 
 
Data transparency 

All authors are requested to make sure that all data and materials as well as software application or custom 

code support their published claims and comply with field standards. Please note that journals may have 

individual policies on (sharing) research data in concordance with disciplinary norms and expectations. Please 

check the Instructions for Authors of the Journal that you are submitting to for specific instructions. 
 

Role of the Corresponding Author 

One author is assigned as Corresponding Author and acts on behalf of all co-authors and ensures that 

questions related to the accuracy or integrity of any part of the work are appropriately addressed. 

 

The Corresponding Author is responsible for the following requirements: 

• ensuring that all listed authors have approved the manuscript before submission, including the 

names and order of authors; 

• managing all communication between the Journal and all co-authors, before and after publication;* 

• providing transparency on re-use of material and mention any unpublished material (for example 

manuscripts in press) included in the manuscript in a cover letter to the Editor; 

• making sure disclosures, declarations and transparency on data statements from all authors are 

included in the manuscript as appropriate (see above). 

* The requirement of managing all communication between the journal and all co-authors during submission 

and proofing may be delegated to a Contact or Submitting Author. In this case please make sure the 

Corresponding Author is clearly indicated in the manuscript. 
 
Author contributions 

Please check the Instructions for Authors of the Journal that you are submitting to for specific instructions 

regarding contribution statements. 

In absence of specific instructions and in research fields where it is possible to describe discrete efforts, the 

Publisher recommends authors to include contribution statements in the work that specifies the contribution 

of every author in order to promote transparency. These contributions should be listed at the separate title 

page. 

 

Examples of such statement(s) are shown below: 

• Free text: 

All authors contributed to the study conception and design. Material preparation, data collection and analysis 

were performed by [full name], [full name] and [full name]. The first draft of the manuscript was written by 

[full name] and all authors commented on previous versions of the manuscript. All authors read and 

approved the final manuscript. 

Example: CRediT taxonomy: 

• Conceptualization: [full name], …; Methodology: [full name], …; Formal analysis and investigation: [full 

name], …; Writing - original draft preparation: [full name, …]; Writing - review and editing: [full name], …; 

Funding acquisition: [full name], …; Resources: [full name], …; Supervision: [full name],…. 

For review articles where discrete statements are less applicable a statement should be included who had 

the idea for the article, who performed the literature search and data analysis, and who drafted and/or 

critically revised the work. 

For articles that are based primarily on the student’s dissertation or thesis, it is recommended that the 

student is usually listed as principal author: 

A Graduate Student’s Guide to Determining Authorship Credit and Authorship Order, APA Science Student 

Council 2006 
 
Affiliation 

The primary affiliation for each author should be the institution where the majority of their work was done. 

If an author has subsequently moved, the current address may additionally be stated. Addresses will not be 

updated or changed after publication of the article. 
 
Changes to authorship 

https://www.casrai.org/credit.html
https://www.apa.org/science/leadership/students/authorship-paper.pdf
https://www.apa.org/science/leadership/students/authorship-paper.pdf


Authors are strongly advised to ensure the correct author group, the Corresponding Author, and the order 

of authors at submission. Changes of authorship by adding or deleting authors, and/or changes in 

Corresponding Author, and/or changes in the sequence of authors are not accepted after acceptance of a 

manuscript. 

• Please note that author names will be published exactly as they appear on the accepted 

submission! 

Please make sure that the names of all authors are present and correctly spelled, and that addresses and 

affiliations are current. 

 

Adding and/or deleting authors at revision stage are generally not permitted, but in some cases it may be 

warranted. Reasons for these changes in authorship should be explained. Approval of the change during 

revision is at the discretion of the Editor-in-Chief. Please note that journals may have individual policies on 

adding and/or deleting authors during revision stage. 
 
Author identification 

Authors are recommended to use their ORCID ID when submitting an article for consideration or acquire an 

ORCID ID via the submission process. 
 
Deceased or incapacitated authors 

For cases in which a co-author dies or is incapacitated during the writing, submission, or peer-review process, 

and the co-authors feel it is appropriate to include the author, co-authors should obtain approval from a 

(legal) representative which could be a direct relative. 
 
Authorship issues or disputes 

In the case of an authorship dispute during peer review or after acceptance and publication, the Journal will 

not be in a position to investigate or adjudicate. Authors will be asked to resolve the dispute themselves. If 

they are unable the Journal reserves the right to withdraw a manuscript from the editorial process or in case 

of a published paper raise the issue with the authors’ institution(s) and abide by its guidelines. 
 
Confidentiality 

Authors should treat all communication with the Journal as confidential which includes correspondence with 

direct representatives from the Journal such as Editors-in-Chief and/or Handling Editors and reviewers’ 

reports unless explicit consent has been received to share information. 

 

Compliance with Ethical Standards 

To ensure objectivity and transparency in research and to ensure that accepted principles of ethical and 

professional conduct have been followed, authors should include information regarding sources of funding, 

potential conflicts of interest (financial or non-financial), informed consent if the research involved human 

participants, and a statement on welfare of animals if the research involved animals. 

Authors should include the following statements (if applicable) in a separate section entitled “Compliance 

with Ethical Standards” when submitting a paper: 

• Disclosure of potential conflicts of interest 

• Research involving Human Participants and/or Animals 

• Informed consent 

 

Please note that standards could vary slightly per journal dependent on their peer review policies (i.e. single 

or double blind peer review) as well as per journal subject discipline. Before submitting your article check the 

instructions following this section carefully. 

 

The corresponding author should be prepared to collect documentation of compliance with ethical standards 

and send if requested during peer review or after publication. 

The Editors reserve the right to reject manuscripts that do not comply with the above-mentioned guidelines. 

The author will be held responsible for false statements or failure to fulfill the above-mentioned guidelines. 

 

Disclosure of potential conflicts of interest 

Authors must disclose all relationships or interests that could influence or bias the work. Although an author 

may not feel there are conflicts, disclosure of relationships and interests affords a more transparent process, 

leading to an accurate and objective assessment of the work. Awareness of real or perceived conflicts of 



interests is a perspective to which the readers are entitled and is not meant to imply that a financial 

relationship with an organization that sponsored the research or compensation for consultancy work is 

inappropriate. Examples of potential conflicts of interests that are directly or indirectly related to the 

research may include but are not limited to the following: 

• Research grants from funding agencies (please give the research funder and the grant number) 

• Honoraria for speaking at symposia 

• Financial support for attending symposia 

• Financial support for educational programs 

• Employment or consultation 

• Support from a project sponsor 

• Position on advisory board or board of directors or other type of management relationships 

• Multiple affiliations 

• Financial relationships, for example equity ownership or investment interest 

• Intellectual property rights (e.g. patents, copyrights and royalties from such rights) 

• Holdings of spouse and/or children that may have financial interest in the work 

In addition, interests that go beyond financial interests and compensation (non-financial interests) that may 

be important to readers should be disclosed. These may include but are not limited to personal relationships 

or competing interests directly or indirectly tied to this research, or professional interests or personal beliefs 

that may influence your research. 

The corresponding author collects the conflict of interest disclosure forms from all authors. In author 

collaborations where formal agreements for representation allow it, it is sufficient for the corresponding 

author to sign the disclosure form on behalf of all authors. Examples of forms can be found 

here: 

The corresponding author will include a summary statement on the title page that is separate from their 

manuscript, that reflects what is recorded in the potential conflict of interest disclosure form(s). 

See below examples of disclosures: 

 

Funding: This study was funded by X (grant number X). 

 

Conflict of Interest: Author A has received research grants from Company A. Author B has received a 

speaker honorarium from Company X and owns stock in Company Y. Author C is a member of committee Z. 

If no conflict exists, the authors should state: 

Conflict of Interest: The authors declare that they have no conflict of interest. 

 

Research involving human participants, their data or biological material 

Ethics approval 

When reporting a study that involved human participants, their data or biological material, authors should 

include a statement that confirms that the study was approved (or granted exemption) by the appropriate 

institutional and/or national research ethics committee (including the name of the ethics committee) and 

certify that the study was performed in accordance with the ethical standards as laid down in the 1964 

Declaration of Helsinki and its later amendments or comparable ethical standards. If doubt exists whether 

the research was conducted in accordance with the 1964 Helsinki Declaration or comparable standards, the 

authors must explain the reasons for their approach, and demonstrate that an independent ethics committee 

or institutional review board explicitly approved the doubtful aspects of the study. If a study was granted 

exemption from requiring ethics approval, this should also be detailed in the manuscript (including the 

reasons for the exemption). 
 
Retrospective ethics approval 

If a study has not been granted ethics committee approval prior to commencing, retrospective ethics 

approval usually cannot be obtained and it may not be possible to consider the manuscript for peer review. 

The decision on whether to proceed to peer review in such cases is at the Editor's discretion. 
 
Ethics approval for retrospective studies 

Although retrospective studies are conducted on already available data or biological material (for which 

formal consent may not be needed or is difficult to obtain) ethics approval may be required dependent on 

the law and the national ethical guidelines of a country. Authors should check with their institution to make 

sure they are complying with the specific requirements of their country. 
 
Ethics approval for case studies 

https://www.springer.com/gp/authors-editors/journal-author/journal-author-helpdesk/editorial-policies/14214


Case reports require ethics approval. Most institutions will have specific policies on this subject. Authors 

should check with their institution to make sure they are complying with the specific requirements of their 

institution and seek ethics approval where needed. Authors should be aware to secure informed consent 

from the individual (or parent or guardian if the participant is a minor or incapable) See also section 

on Informed Consent. 
 
Cell lines 

If human cells are used, authors must declare in the manuscript: what cell lines were used by describing the 

source of the cell line, including when and from where it was obtained, whether the cell line has recently 

been authenticated and by what method. If cells were bought from a life science company the following 

need to be given in the manuscript: name of company (that provided the cells), cell type, number of cell line, 

and batch of cells. 

It is recommended that authors check the NCBI database for misidentification and contamination of human 

cell lines. This step will alert authors to possible problems with the cell line and may save considerable time 

and effort. 

Further information is available from the International Cell Line Authentication Committee (ICLAC). 

Authors should include a statement that confirms that an institutional or independent ethics committee 

(including the name of the ethics committee) approved the study and that informed consent was obtained 

from the donor or next of kin. 
 
Research Resource Identifiers (RRID) 

Research Resource Identifiers (RRID) are persistent unique identifiers (effectively similar to a DOI) for research 

resources. This journal encourages authors to adopt RRIDs when reporting key biological resources 

(antibodies, cell lines, model organisms and tools) in their manuscripts. 

RRIDs are provided by the Resource Identification Portal. Many commonly used research resources already 

have designated RRIDs. The portal also provides authors links so that they can quickly register a new 

resource and obtain an RRID. 
 
Clinical Trial Registration 

The World Health Organization (WHO) definition of a clinical trial is "any research study that prospectively 

assigns human participants or groups of humans to one or more health-related interventions to evaluate the 

effects on health outcomes". The WHO defines health interventions as “A health intervention is an act 

performed for, with or on behalf of a person or population whose purpose is to assess, improve, maintain, 

promote or modify health, functioning or health conditions” and a health-related outcome is generally 

defined as a change in the health of a person or population as a result of an intervention. 

To ensure the integrity of the reporting of patient-centered trials, authors must register prospective clinical 

trials (phase II to IV trials) in suitable publicly available repositories. For example www.clinicaltrials.gov or any 

of the primary registries that participate in the WHO International Clinical Trials Registry Platform. 

The trial registration number (TRN) and date of registration should be included as the last line of the 

manuscript abstract. 

For clinical trials that have not been registered prospectively, authors are encouraged to register 

retrospectively to ensure the complete publication of all results. The trial registration number (TRN), date of 

registration and the words 'retrospectively registered’ should be included as the last line of the manuscript 

abstract. 

Purely observational trials will not require registration. 
 
Standards of reporting 

Springer Nature advocates complete and transparent reporting of biomedical and biological research and 

research with biological applications. Authors are recommended to adhere to the minimum reporting 

guidelines hosted by the EQUATOR Network when preparing their manuscript. 

Exact requirements may vary depending on the journal; please refer to the journal’s Instructions for Authors. 

Checklists are available for a number of study designs, including: 

Randomised trials (CONSORT) and Study protocols (SPIRIT) 

Observational studies (STROBE) 

Systematic reviews and meta-analyses (PRISMA) and protocols (Prisma-P) 

Diagnostic/prognostic studies (STARD) and (TRIPOD) 

Case reports (CARE) 

Clinical practice guidelines (AGREE) and (RIGHT) 

Qualitative research (SRQR) and (COREQ) 

Animal pre-clinical studies (ARRIVE) 

https://www.ncbi.nlm.nih.gov/biosample/?term=cell%20line%20status%20misidentified%5bAttribute%5d
http://iclac.org/about-iclac/
https://scicrunch.org/resources
https://scicrunch.org/resources/about/resource
https://scicrunch.org/resources/about/resource
http://www.clinicaltrials.gov/
http://www.who.int/ictrp/network/primary/en/
http://www.equator-network.org/
http://www.equator-network.org/reporting-guidelines/consort/
http://www.equator-network.org/reporting-guidelines/spirit-2013-statement-defining-standard-protocol-items-for-clinical-trials/
http://www.equator-network.org/reporting-guidelines/strobe/
http://www.equator-network.org/reporting-guidelines/prisma/
http://www.equator-network.org/reporting-guidelines/prisma-protocols/
http://www.equator-network.org/reporting-guidelines/stard/
http://www.equator-network.org/reporting-guidelines/tripod-statement/
http://www.equator-network.org/reporting-guidelines/care/
http://www.equator-network.org/reporting-guidelines/the-agree-reporting-checklist-a-tool-to-improve-reporting-of-clinical-practice-guidelines/
http://www.equator-network.org/reporting-guidelines/right-statement/
http://www.equator-network.org/reporting-guidelines/srqr/
http://www.equator-network.org/reporting-guidelines/coreq/
http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-reporting-the-arrive-guidelines-for-reporting-animal-research/


Quality improvement studies (SQUIRE) 

Economic evaluations (CHEERS) 

 
Summary of requirements 

The above should be summarized in a statement and included on a title page that is separate from the 

manuscript with a section entitled “Declarations” when submitting a paper. Having all statements in one 

place allows for a consistent and unified review of the information by the Editor-in-Chief and/or peer 

reviewers and may speed up the handling of the paper. Declarations include Funding, Conflicts of 

interest/competing interests, Ethics approval, Consent, Data and/or Code availability and Authors’ 

contribution statements. Please use the following template title page for providing the statements. 

Once and if the paper is accepted for publication, the production department will put the respective 

statements in a distinctly identified section clearly visible for readers. 

 

Please see the various examples of wording below and revise/customize the sample statements according 

to your own needs. 

• Provide “Ethics approval” as a heading (see template) 

 

Examples of ethics approval obtained: 

• All procedures performed in studies involving human participants were in accordance with the ethical 

standards of the institutional and/or national research committee and with the 1964 Helsinki Declaration and 

its later amendments or comparable ethical standards. The study was approved by the Bioethics Committee 

of the Medical University of A (No. ...). 

• This study was performed in line with the principles of the Declaration of Helsinki. Approval was granted 

by the Ethics Committee of University B (Date.../No. ...). 

• Approval was obtained from the ethics committee of University C. The procedures used in this study adhere 

to the tenets of the Declaration of Helsinki. 

• The questionnaire and methodology for this study was approved by the Human Research Ethics committee 

of the University of C (Ethics approval number: ...). 

Examples of a retrospective study: 

• Ethical approval was waived by the local Ethics Committee of University A in view of the retrospective nature 

of the study and all the procedures being performed were part of the routine care. 

• This research study was conducted retrospectively from data obtained for clinical purposes. We consulted 

extensively with the IRB of XYZ who determined that our study did not need ethical approval. An IRB official 

waiver of ethical approval was granted from the IRB of XYZ. 

• This retrospective chart review study involving human participants was in accordance with the ethical 

standards of the institutional and national research committee and with the 1964 Helsinki Declaration and 

its later amendments or comparable ethical standards. The Human Investigation Committee (IRB) of 

University B approved this study. 

 

Examples no ethical approval required/exemption granted: 

• This is an observational study. The XYZ Research Ethics Committee has confirmed that no ethical approval 

is required. 

• The data reproduced from Article X utilized human tissue that was procured via our Biobank AB, which 

provides de-identified samples. This study was reviewed and deemed exempt by our XYZ Institutional Review 

Board. The BioBank protocols are in accordance with the ethical standards of our institution and with the 

1964 Helsinki declaration and its later amendments or comparable ethical standards. 

 

If any of the sections are not relevant to your manuscript, please include the heading and write 'Not 

applicable' for that section. 

Authors are responsible for correctness of the statements provided in the manuscript. See also Authorship 

Principles. The Editor-in-Chief reserves the right to reject submissions that do not meet the guidelines 

described in this section. 

 

Informed consent 
All individuals have individual rights that are not to be infringed. Individual participants in studies have, for 

example, the right to decide what happens to the (identifiable) personal data gathered, to what they have 

said during a study or an interview, as well as to any photograph that was taken. This is especially true 

http://www.equator-network.org/reporting-guidelines/squire/
http://www.equator-network.org/reporting-guidelines/cheers/


concerning images of vulnerable people (e.g. minors, patients, refugees, etc) or the use of images in sensitive 

contexts. In many instances authors will need to secure written consent before including images. 

Identifying details (names, dates of birth, identity numbers, biometrical characteristics (such as facial features, 

fingerprint, writing style, voice pattern, DNA or other distinguishing characteristic) and other information) of 

the participants that were studied should not be published in written descriptions, photographs, and genetic 

profiles unless the information is essential for scholarly purposes and the participant (or parent or guardian 

if the participant is incapable) gave written informed consent for publication. Complete anonymity is difficult 

to achieve in some cases. Detailed descriptions of individual participants, whether of their whole bodies or 

of body sections, may lead to disclosure of their identity. Under certain circumstances consent is not required 

as long as information is anonymized and the submission does not include images that may identify the 

person. 

Informed consent for publication should be obtained if there is any doubt. For example, masking the eye 

region in photographs of participants is inadequate protection of anonymity. If identifying characteristics are 

altered to protect anonymity, such as in genetic profiles, authors should provide assurance that alterations 

do not distort scientific meaning. 

 

Exceptions where it is not necessary to obtain consent: 

• Images such as x rays, laparoscopic images, ultrasound images, brain scans, pathology slides unless there 

is a concern about identifying information in which case, authors should ensure that consent is obtained. 

• Reuse of images: If images are being reused from prior publications, the Publisher will assume that the 

prior publication obtained the relevant information regarding consent. Authors should provide the 

appropriate attribution for republished images. 

 

Consent and already available data and/or biologic material 

Regardless of whether material is collected from living or dead patients, they (family or guardian if the 

deceased has not made a pre-mortem decision) must have given prior written consent. The aspect of 

confidentiality as well as any wishes from the deceased should be respected. 

 

Data protection, confidentiality and privacy 

When biological material is donated for or data is generated as part of a research project authors should 

ensure, as part of the informed consent procedure, that the participants are made what kind of (personal) 

data will be processed, how it will be used and for what purpose. In case of data acquired via a 

biobank/biorepository, it is possible they apply a broad consent which allows research participants to 

consent to a broad range of uses of their data and samples which is regarded by research ethics committees 

as specific enough to be considered “informed”. However, authors should always check the specific 

biobank/biorepository policies or any other type of data provider policies (in case of non-bio research) to be 

sure that this is the case. 
 
Consent to Participate 

For all research involving human subjects, freely-given, informed consent to participate in the study must be 

obtained from participants (or their parent or legal guardian in the case of children under 16) and a statement 

to this effect should appear in the manuscript. In the case of articles describing human transplantation 

studies, authors must include a statement declaring that no organs/tissues were obtained from prisoners 

and must also name the institution(s)/clinic(s)/department(s) via which organs/tissues were obtained. For 

manuscripts reporting studies involving vulnerable groups where there is the potential for coercion or where 

consent may not have been fully informed, extra care will be taken by the editor and may be referred to the 

Springer Nature Research Integrity Group. 
 
Consent to Publish 

Individuals may consent to participate in a study, but object to having their data published in a journal article. 

Authors should make sure to also seek consent from individuals to publish their data prior to submitting 

their paper to a journal. This is in particular applicable to case studies. A consent to publish form can be 

found 
 
Summary of requirements 

The above should be summarized in a statement and included on a title page that is separate from the 

manuscript with a section entitled “Declarations” when submitting a paper. Having all statements in one 

place allows for a consistent and unified review of the information by the Editor-in-Chief and/or peer 

reviewers and may speed up the handling of the paper. Declarations include Funding, Conflicts of 



interest/competing interests, Ethics approval, Consent, Data and/or Code availability and Authors’ 

contribution statements. Please use the template Title Page for providing the statements. 

Once and if the paper is accepted for publication, the production department will put the respective 

statements in a distinctly identified section clearly visible for readers. 

Please see the various examples of wording below and revise/customize the sample statements according 

to your own needs. 

 

Provide “Consent to participate” as a heading 

Sample statements consent to participate: 

Informed consent was obtained from all individual participants included in the study. 

Informed consent was obtained from legal guardians. 

Written informed consent was obtained from the parents. 

Verbal informed consent was obtained prior tothe interview. 

The patient has consented to the submission of the case report for submission to the journal. 

 

Provide “Consent to publish” as a heading 

The authors affirm that human research participants provided informed consent for publication of the images 

in Figure(s) 1a, 1b and 1c. 

The participant has consented to the submission of the case report to the journal. 

Patients signed informed consent regarding publishing their data and photographs. 

Sample statements if identifying information about participants is available in the article: 

 

Additional informed consent was obtained from all individual participants for whom identifying information 

is included in this article. 

 

Additional informed consent was obtained from all individual participants for whom identifying information 

is included in this article. 

If any of the sections are not relevant to your manuscript, please include the heading and write 'Not 

applicable' for that section. 

 

Authors are responsible for correctness of the statements provided in the manuscript. See also Authorship 

Principles. The Editor-in-Chief reserves the right to reject submissions that do not meet the guidelines 

described in this section. 

Images will be removed from publication if authors have not obtained informed consent or the paper may 

be removed and replaced with a notice explaining the reason for removal. 

 

English Language Editing 
For editors and reviewers to accurately assess the work presented in your manuscript you need to ensure 

the English language is of sufficient quality to be understood. If you need help with writing in English you 

should consider: 

• Asking a colleague who is a native English speaker to review your manuscript for clarity. 

• Visiting the English language tutorial which covers the common mistakes when writing in English. 

• Using a professional language editing service where editors will improve the English to ensure that 

your meaning is clear and identify problems that require your review. Two such services are 

provided by our affiliates Nature Research Editing Service and American Journal Experts. Springer 

authors are entitled to a 10% discount on their first submission to either of these services, simply 

follow the links below. 


