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Background: Hospitalized newborns experience a high frequency of painful procedures. Undertreated 
pain has a series of adverse physical and psychosocial effects on newborns. Guidelines successfully applied 
in clinical practice can effectively improve pain management in NICUs and reduce the incidence of pain. 
Neonatal care providers in China are in urgent need of a high-quality, evidence-based guideline for the 
treatment and management of neonatal pain. The National Clinical Research Center for Child Health and 
Disorders is leading the development of a standard guideline for neonatal pain management suitable for 
the medical environment in China providing empirical support and safety guarantees for clinical practice. 
The WHO Collaborating Centre for Guideline Implementation and Knowledge Translation will provide 
technical support and guidance. The purpose of this paper is to outline the detailed methodology and 
technical route of guideline development. 
Methods: We will follow the WHO principles and methods for the formulation of standard guidelines. 
The critical steps for developing the guideline are as follows: (I) definition of the guideline Scope; (II) 
establishment of guideline working groups; (III) selection of the clinical questions; (IV) performance of 
systematic reviews; (V) grading the quality of the body of evidence; and (VI) formulating recommendations 
and reaching consensus.
Discussion: This protocol would ensure that the process of guideline development is normative, scientific, 
and transparent. The standard guideline for neonatal pain management based on the available high-quality 
evidence and tailored to the Chinese health care system will help neonatal caregivers in NICUs effectively 
manage neonatal pain.
Guideline registration: The guideline was registered at the International Practice Guidelines Registry 
Platform. The registration No. is IPGRP-2021CN044.
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Introduction

Neonates are known to recognize, process, and respond to 
painful stimuli (1). Infants admitted to the neonatal intensive 
care unit (NICU) are exposed to an average of 7.5–17.3 
painful procedures per day (2). A higher prevalence of painful 
procedures is experienced by preterm newborns, with 26 
painful procedures per day during hospitalization (3). A 
total of 69.6% of routine procedures, such as heel lancing, 
are considered painful procedures (4). Undertreated pain 
during the neonatal period may lead to higher heart rates 
and lower oxygen saturation (5). Serious complications such 
as apnea, intracranial hemorrhage, white matter injury, 
and wound dehiscence may be induced (6). In addition, 
long-term cohort studies have found that newborns who 
repeatedly experience pain stimuli have significantly lower 
IQs, motor ability, and behavioral control at school age 
than normal newborns (7,8). These adverse physiological 
and psychosocial effects may reduce population quality and 
place a heavy burden on the family and society. However, 
painful procedures are often unavoidable in the course 
of treating and managing life-threatening diseases or 
abnormalities (9). Thus, neonatal pain management and 
especially the effective relief of pain are an important topic 
and challenge faced by neonatal caregivers.

Guidelines successfully applied in clinical practice 
can effectively improve the pain management status in 
the NICU (10) and reduce the incidence of pain (11). A 
systematic review revealed that six high-quality guidelines 
for neonatal pain management had been issued over the 
last 5 years (12). However, among these high-quality 
guidelines, one was published in Italian (13), one was a 
position statement, not an evidence-based guideline (14),  
and another was specific to the principles of pain 
management (15); the rest focused on a single clinical 
situation (16-18). The latest available guidelines fail to 
answer all critical clinical questions about neonatal pain 
management, such as how to assess and intervene in 
postoperative pain. Moreover, foreign guidelines may not be 
suitable for domestic health care systems due to differences 
in individual patients and economic, cultural, and medical 
circumstances across countries or regions (19). 

The lack of guidelines for neonatal pain management 

based on high-quality evidence has led to the failure of 
timely and standardized management of neonatal pain. A 
total of 50.51% of domestic NICUs subject hospitalized 
neonates to frequent painful procedures without sufficient 
analgesia (20). Only 24% of professionals in one neonatal 
unit reported using a pain assessment scale at all times (21). 
In another study, only 32.5% of pain records contributed 
to the adoption of nonpharmacological or pharmacological 
interventions for pain relief (22). Furthermore, there is 
wide variation in pain assessment methods and analgesic 
interventions among institutions and areas (23), with at 
least six different pain assessment tools and eleven different 
nonpharmacological analgesics in use (20). Neonatal 
care providers in China are in urgent need of a high-
quality, evidence-based guideline for the treatment and 
management of neonatal pain. 

Thus, we aim to develop a standard guideline for neonatal 
pain management suitable for the medical environment 
in China in accordance with the WHO Handbook for 
Guideline Development (2nd edition, 2014) (24) to provide 
empirical support and safety guarantees for the clinical 
practice of neonatal pain management. This paper aims 
to outline a detailed methodology and technical route for 
guideline development to improve transparency with regard 
to the methods and reduce unnecessary duplication and 
potential bias.

Methods

The National Clinical Research Center for Child Health 
and Disorders (Children’s Hospital of Chongqing 
Medical University) is initiating the development of the 
guideline. The WHO Collaborating Centre for Guideline 
Implementation and Knowledge Translation will provide 
technical support and guidance. The guideline was 
registered at the International Practice Guidelines Registry 
Platform (http://www. guidelines-registry.org/). The 
registration No. is IPGRP-2021CN044.

We will develop the guideline in accordance with the 
WHO requirements for standard guidelines (24), the 
criteria for guidelines 2.0 (25), and the RIGHT (Reporting 
Items for Practice Guidelines in Healthcare) statement (26). 
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This guideline will meet the updated guideline definition 
from the Institute of Medicine (IOM) (27). We used a 
Gantt chart to display the tasks against time (Figure 1). 
The main steps of developing guidelines for neonatal pain 
management are as follows.

Step 1: definition of the guideline scope 

This guideline will be called the Evidence-based Guideline 
for Neonatal Pain Management. It will address pain 
management in four clinical scenarios [acute and procedural 
pain, postoperative pain, mechanical ventilation pain, and 
prolonged pain (28)] relevant to newborns (infants during 
the first 28 days after birth), with a focus on pain assessment 
and nonpharmacological and pharmacological interventions 
for pain relief. This guideline will be widely used by 
healthcare providers involved in the assessment, monitoring, 
and management of neonatal pain and the education of 
newborns’ family caregivers in general hospitals, women 
and children’s health centers, or children’s hospitals. 

Step 2: establishment of guideline working groups 

According to  the  WHO handbook for  guidel ine 
development (24), a steering group will be set up first, and 
members of the other four groups (a guideline development 
group, an external review group, a systematic review 
group, and a secretary group) will then be identified and 
approved by the steering group. To be selected for the 
guideline groups, members must (I) be experts in clinical 
medicine, nursing, guideline development, bioethics, health 
economics, and other fields related to neonatal pain; (II) 
be geographically representative and balanced in age and 
gender; and (III) provide informed consent. All members 
of the guideline working groups will be required to report 
conflicts of interest. These declarations will be published 
as an attachment to the final guideline document. Table 1 
shows the composition and responsibilities of the guideline 
working groups.

Step 3: selection of the clinical questions 

A theoretical analysis of existing evidence on neonatal 
pain management will be used to determine the initial list 
of clinical questions. These questions will then be sent to 
the external review group and the guideline development 
group for review, revision, and supplementation via Delphi 

surveys. The questions will then be finalized by the steering 
group after input from the relevant members of the 
guideline working group. The identified clinical questions 
will then be structured as PICO (Population, Intervention, 
Comparator, Outcomes) questions. Furthermore, the 
outcomes, including desirable and undesirable effects, 
will be rated in order of importance by the GDG and 
external review group through an online survey. Panelists 
will be asked to score each outcome from 1 to 9 (7–9 
indicate critical for a decision, 4–6 indicate important, and  
1–3 indicate not important) based on the effectiveness of 
the interventions, the values of family caregivers, legal 
factors, and the availability of conditions (24). The average 
score for each outcome will be used to determine inclusion 
in the guideline (outcomes with an average score of 7–9 
will be directly included, those with an average score of 1–3 
will be directly excluded, and those with an average score 
of 4–6 will be included of excluded after discussion by the 
expert group). Then, the final questions and outcomes will 
be reviewed and confirmed at the consensus development 
conferences. 

This guideline is intended to cover 10 to 20 clinical 
questions. These clinical questions can be grouped into 
four categories: (I) What are the principles of neonatal pain 
management? (II) How to accurately assess newborn pain? 
(III) Do pain measurement instruments detect the effect of 
pain-reducing interventions in neonates? (IV) For neonates 
with procedural pain, postoperative pain, persisting pain, 
or mechanical ventilation-related pain, do pharmacological, 
physical interventions or a combination of these produce 
significant improvement in the pain experience and other 
critical outcomes?

Step 4: performance of systematic reviews 

A systematic review will be undertaken by the systematic 
review group for each of the PICO questions following 
the Cochrane Handbook version 5.1.0 (29). If current, 
relevant, and high-quality systematic reviews are identified 
(fit the PICO questions, published within the past 2 years, 
and evaluated as high-quality by AMSTER), the group 
will adopt them. Otherwise, the group will update them to 
include more recent evidence or conduct a new systematic 
review. Finally, we will present the systematic review 
in accordance with the PRISMA (Preferred Reporting  
Items for Systematic Reviews and Meta-Analyses) 
statement (30).
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Month Date start 2021/2/1 2021/2/1 2021/3/1 2021/4/1 2021/5/1 2021/6/1 2021/7/1 2021/8/1 2021/9/1 2021/10/1 2021/11/1 2021/12/1 2022/1/1 2022/2/1 2022/3/1

Key steps Start End D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14

Definite the guideline scope February 1, 2021 February 28, 2021

Write a protocol February 1, 2021 February 28, 2021

Establish the guideline working groups March 1, 2021 March 31, 2021

Declare conflicts of interests March 1, 2021 March 31, 2021

Register the guideline March 1, 2021 March 31, 2021

Formulate clinical questions (PICO 
questions)

April 1, 2021 April 30, 2021

Retrieve existing systematic reviews May 1, 2021 June 30, 2021

Conduct and update systematic reviews July 1, 2021 September 30, 2021

Grade the quality of the body of evidence October 1, 2021 October 31, 2021

Draft the recommendations November 1, 2021 December 31, 2021

Formulate the final recommendations November 1, 2021 December 31, 2021

Draft full guideline January 1, 2022 January 31, 2022

Send to external reviewers February 1, 2022 February 28, 2022

Revise the guideline February 1, 2022 February 28, 2022

Submit to medical journal March 1, 2022 March 31, 2022

Figure 1 Gantt chart: the key steps and timeline of guideline development. D1: February 1, 2021; D14: March 31, 2022.
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Table 1 The composition and responsibilities of the guideline working groups

Group Composition Responsibility

Steering group (9 people) Three neonatal medical experts (I) Identify and approve members of the other 
four groups

Three neonatal nursing experts (II) Collect and evaluate all member’s statements 
of interest conflicts

One pain specialist (III) Provide technical and administrative support

One hospital management expert (IV) Organize consensus meetings

One guideline methodologist (V) Supervise the whole process

(VI) Respond to the end-user’s feedback

(VII) Track new evidence and decide whether the 
guideline needs to be updated

Guideline development group (22 people) Two methodology experts Work together with the steering group to: 

Five neonatal medical experts (I) Determine the scope and the PICO questions

Six neonatal nursing experts (II) Prioritize the critical outcomes

One pain specialist (III) Formulate the recommendations after 
considering the overall balance of benefits and 
harms under Chinese Context

One clinical pharmacist (IV) Review and approve the final guideline

One clinical anesthesiologist

One nurse practitioner of NICU

One physician representative of NICU

One health economist

One bioethicist

Two representatives of family caregivers

External review group (9 people) Eight peer experts who are not involved in 
the development of the guideline

(I) Review the scope and the PICO questions of 
the guideline in the early stage

One representative of family caregivers (II) Review the final guideline document in the 
later stage

Systematic review group (20 people) Two methodologists (I) Perform systematic reviews

Eighteen healthcare researchers (II) Critically appraise the quality of the body of 
evidence

(III) Make grade evidence profiles and the 
summary of findings tables (SoFs tables)

Secretary group (2 people) Two healthcare researchers (I) Collect initial clinical questions

(II) Record the details of the whole process

(III) Assist with the work of the steering group

(IV) Draft and finalize the guideline

PICO, Population, Intervention, Comparator, Outcomes; GRADE, Grading of Recommendations Assessment, Development and Evaluation; 
SoFs, the summary of findings tables.
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Study search

The following electronic databases will be searched for 
eligible studies: the Chinese Biomedical Literature Database 
(CBM), Chinese National Knowledge Infrastructure 
(CNKI), the Wan Fang Database, the Chinese Science 
and Technology Periodical Database (VIP), Cochrane 
Library, PubMed, Embase, Web of Science, CINAHL and 
Google Scholar. Subject headings and free terms will be 
used to form the search strategy. The reference lists of the 
included literature will be scrutinized to identify additional 
relevant studies. Table 2 shows the PubMed database search 
as an example. The search strategy will be appropriately 
adjusted according to the specific PICO questions and the 
characteristics of each database. We will upload our search 
strategy to the International Practice Guidelines Registry 
Platform immediately after the PICO questions are 
determined.

Study selection and data extraction

The literature selection will be conducted independently 
by two researchers with reference to the inclusion and 
exclusion criteria for each PICO question and based on 
review of the titles, abstracts, and full texts. The eligibility 
criteria for the intervention studies are as follows: (I) 
randomized and quasi-randomized controlled trials 
exploring the effect of pain management interventions 
on pain response in neonates; (II) studies involving 
term or preterm neonates hospitalized in NICUs who 
underwent one or more painful procedures or surgery or 
who had a painful clinical condition; (III) studies testing 
pharmacological and nonpharmacological interventions 
compared with placebo, no intervention or another pain-
reducing intervention for the prevention or treatment of 
pain; and (IV) the primary outcomes include pain scores 
or indicators as measured by a validated tool and the 
secondary outcomes include complication rates, duration of 
hospitalization and parent satisfaction with care provided 
in the NICU. Journal articles without original data and 
unpublished data or manuscripts will not be considered for 
inclusion. Endnote X9 software will be used to screen and 
manage the literature. The data of the included studies will 
then be extracted by the two researchers independently 
using a standardized data extraction form. The screening 
results and data extraction forms will be cross-checked by 
two reviewers. A senior reviewer will be asked to resolve 
any disagreements through a group discussion.

Quality assessment and data synthesis

The risk of bias of the included studies will be assessed 
by two independent reviewers using a reliable and valid 
measurement tool, such as the A Measurement Tool to 
Assess Systematic Reviews (AMSTAR) checklist (31), the 
Cochrane Collaboration tool (32) for assessing randomized 
controlled trials (RCTs), and the Critical Appraisal 
Skills Programme (CASP) tool to evaluate qualitative  
research (33). If the extracted data show effect homogeneity 
across studies, then these data can be combined using meta-
analyses. Conversely, if heterogeneity exists, the evidence 
will be presented in a narrative synthesis.

Step 5: grading the quality of the body of evidence

The Grad ing  o f  Recommendat ions  Asses sment , 
Development, and Evaluation (GRADE) system will be 

Table 2 Search strategy used in PubMed

Number Search items

#1 neonat*[Title/Abstract]

#2 newborn*[Title/Abstract]

#3 "term infant*"[Title/Abstract]

#4 premature [Title/Abstract] 

#5 "preterm infant*"[Title/Abstract]

#6 #1 OR #2 OR #3 OR #4 OR #5 

#7 infant, newborn [MeSH Terms]

#8 infant, premature [MeSH Terms]

#9 infant, extremely premature [MeSH Terms]

#10 infant, low birth weight [MeSH Terms]

#11 infant, extremely low birth weight [MeSH Terms]

#12 infant, very low birth weight [MeSH Terms]

#13 #7 OR #8 OR #9 OR #10 OR #11 OR #12

#14 #6 OR #13

#15 pain [MeSH Terms]

#16 analgesia [MeSH Terms]

#17 Analgesics [MeSH Terms]

#18 analgesi*[Title/Abstract]

#19 #15 OR #16 OR #17 OR #18

#20 #14 AND #19
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adopted by the systematic review group to rate the quality 
of the body of evidence according to five downgrade factors 
and three upgrade factors (34). The GRADE evidence 
profiles (35) and the SoFs tables (36) for each PICO 
question will be prepared and presented to the guideline 
development group which will discuss them and formulate 
recommendations. The final certainty of the body of 
evidence will be categorized as high, moderate, low, or very 
low (37).

Step 6: formulating recommendations and reaching 
consensus

The initial recommendations will be drafted by the steering 
group using the GRADE Evidence to Decision (EtD) 
frameworks (38,39). The initial recommendations will then 
be reviewed and determined by the GDG at the consensus 
development conference by fully considering the benefits 
and harms of the interventions. A GRADE Grid table (40) 
will be used if any disagreement exists among panelists. 
Finally, peer review will be conducted via Delphi surveys to 
reach a consensus.

Discussion

Neonatal pain is often classified as acute and procedural 
pain, postoperative pain, mechanical ventilation pain, 
and prolonged pain based on its duration and causes (28). 
These four types of pain can further form different pain 
stimulation models: the single model (e.g., heel-stick, 
venipuncture, lumbar puncture) and complex model (e.g., 
postoperative mechanical ventilation). It is very complicated 
to assess, treat, and manage newborn pain. However, the 
recommendations in the existing guidelines (16-18) for 
neonatal pain management are often only for a single 
pain stimulation model. They fail to address complex pain 
models common in clinical practice, such as the pain of 
mechanical ventilation after surgery or the pain of receiving 
daily painful procedures during mechanical ventilation. 
Therefore, we do not recommend the direct adoption of 
existing foreign guidelines.

The importance of evidence-based guidelines is 
increasingly recognized because they can provide the best 
recommendations for clinicians by combining evidence 
from systematic reviews with the medical context. In China, 
an expert consensus on neonatal pain assessment and 
analgesia management, developed by the Neonatologist 

Branch of the Chinese Medical Doctor Association 
and the Editorial Committee of the Chinese Journal of 
Contemporary Pediatrics, was only recently published in 
2020 (41). The increasing quantity and quality of research 
on neonatal pain and the establishment of a guideline 
development methodology have created new opportunities 
for the formulation of neonatal pain management guidelines 
in China. Neonatal guidelines in China are being developed 
rapidly, but the quality of these guidelines still needs to be 
improved (42).

Therefore, to solve the problems arising from the poor 
clinical applicability and quality of existing guidelines, we 
will use a multidisciplinary and collaborative approach to 
develop a standard guideline for neonatal pain management, 
strictly following the WHO handbook for guideline 
development (24) and the comprehensive checklist for 
guideline development (25). Second, we will combine 
qualitative interviews and questionnaire surveys to fully 
investigate the critical and urgent clinical questions faced 
by neonatal pain managers and formulate recommendations 
based on clinical practice. Third, we will use scientific tools, 
such as GRADE evidence profiles (35), SoFs tables (36), 
and the EtD frameworks (38,39), to improve the efficiency 
of guideline development and ensure the transparency and 
rigor of the process. We believe that a standard guideline 
for neonatal pain management based on the available high-
quality evidence and tailored to the Chinese health care 
system will help neonatal caregivers in NICUs effectively 
manage neonatal pain.
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