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ABSTRACT
Objective: To explore different barriers to the implementation of continuous positive airway pressure ventilation in neonates
at the birthplace.
Study Design: Mixed method study.
Place and Duration of Study: Combined Military Hospital and Pak-Emirates Military Hospital Rawalpindi Pakistan, from Jan
to Jun 2021.
Methodology: Health care professionals involved in neonatal care at these two hospitals were included. The sample size was
predetermined (60 in total). Participants' written response was obtained on an open-ended self-administered questionnaire
distributed in person. All enrolled participants responded. Thematic analysis of data was carried out.
Results: The participants were predominantly female (66.66%), aged 20-30 (66.66%). Eight (13.33%) had received CPAP
training. The majority (83.33%) think that CPAP is useful, but only 10 (33.33%) have CPAP experience at the delivery
suite. The first theme category was "Health professional related". Participants reported lack of awareness, motivation and
training, understaffing, communication gap, responsibility conflict and rapid turnover of health professionals as a barricade.
The second theme category was "organization/system related". Nonexistence of CPAP written guidelines, Obstetrics/
Gynaecology health professionals' unawareness about CPAP, CPAP implementation inferiority/ subservience/ subordination
and multi-discipline hierarchy were deterrents. The third emerged theme category was "logistics/resources". Shortage, failed
continuous equipment supply, and poor infrastructure is major hurdles.
Conclusion: This study has identified weak areas/glitches on which efforts should be focused and suggested recommenddations to overcome hurdles and implement CPAP use at birthplaces.
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INTRODUCTION
Gregory et al, introduced the first neonatal CPAP
system in 1971.1 Since then, continuous positive airway
pressure in neonates has undergone tremendous improvements, and its use has saved millions of neonates
from mortality and morbidity.
The normal transition from the fluid-filled nonbreathing foetus lung to aerated breathing newborn
lung involves lung expansion and the establishment of
functional residual capacity. CPAP increases intraalveolar pressure and functional residual capacity
that helps establish adequate ventilation-perfusion in
spontaneously breathing newborns.2 CPAP system
has attained popularity among neonatal Health Care
Professionals (HCP) due to its simplicity and the least
adverse effect effects, especially in low and middleincome countries. During the golden minute and
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golden hour of life in neonates, CPAP is one of the
standard recommended therapies to ameliorate neonatal morbidity and mortality, especially among premature babies.3 A Cochrane review done in 2015 has
shown that early CPAP reduces the overall mortality.4
It is recommended that preterm neonates needing
ventilator support receive CPAP from the very first
breath.5 In this era of non-invasive neonatal ventilation, a paradigm shift has occurred in neonatal respiratory support, and CPAP is considered an evidencebased first choice for initial treatment of Respiratory
Distress Syndrome. Recent studies have stressed the
importance of using CPAP in preterm infants in the
delivery room.6 Early application of CPAP in delivery
places can significantly reduce delivery room intubations, total duration of respiratory support, need for
invasive mechanical ventilation and postnatal use of
steroids.7,8 Desai et al, reported that delivery room
CPAP reduced the need for mechanical ventilation
from 86-30%.9
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The rationale for conducting this study was that
Pakistan has the highest neonatal mortality rate (42/
1000 live births) in the World. Nearly three-quarters of
global neonatal deaths are preventable and manageable by proven, cost-effective interventions.10 CPAP
use at birthplace is one of the interventions universally
recommended for respiratory support required in
preterm babies at the delivery place. CPAP use at the
time of birth can reduce mortality, morbidity and the
need for mechanical ventilation.
We did a gap analysis to identify the gap in the
optimal management of neonates in the delivery room
in our setups and found that maximum use of CPAP at
the delivery place is lacking. Therefore, before implementing CPAP at the delivery place, we planned to
explore the perception of HCP about CPAP's minimal
use, reasons for least use and barriers to its implementation at birthplaces.
METHODOLOGY
This was a mixed-method study of Neonatal
fellows, Paediatric residents and nurses involved in
providing neonatal care at these two hospitals. This
study was conducted from January to June 2021.
Ethical approval and permission to conduct the study
were endorsed by the Ethical Review Committee of
CMH Rawalpindi (vide letter no 184/07/21).
The target participants for this study were
Neonatal fellows, Paediatric residents and Nurses
directly involved in neonatal care services in neonatal
units of both hospitals. The study sample was recruited by a non-random, consecutive purposive sampling
technique. The sample size was 60, including "10
nurses working in neonatal units, 4 Neonatal fellows
undergoing fellowship training in neonatology and 40
Paediatric residents undergoing paediatric residency
training".
Inclusion Criteria: All the nurses, paediatric residents
and Neonatal fellows involved in neonatal care were
included in the study.
Exclusion Criteria: House officers, Paediatricians,
Neonatologists and other consultants involved in
neonatal care were excluded from the study.
Objectives of research, voluntary participation
and confidentiality were explained to participants.
Written consent for participation was obtained. All
enrolled participants consented and participated in the
study. Confidentiality was assured by using numbers
instead of names while collecting data. The sampling
was non-random but consecutive, purposive and not

intended to generate generalizable nationally representative results of participants or health facilities. Instead,
we aimed to collect and synthesise the perception and
opinion of health care professionals directly involved
in neonatal care about implementing CPAP use in
delivery rooms. Variation in neonatal care experience,
years of neonatal and paediatric residency and qualifications were sources of diversity.
An open-ended self-administered questionnaire
was developed by researchers in consultation with
other Neonatologists, medical educationists, Obstetricians and Anesthesiologists. The questionnaire was
prepared in English and was piloted (n=10) by asking
questions to complete the questionnaire and give
feedback. We used this feedback to assess face validity
and technical compatibility and refine the wording of
the questions. We collected data on participants' background (age, gender, position, CPAP use experience,
CPAP workshop attendance). Participants were asked
to answer questions regarding barriers to implementing CPAP use at the delivery place in our setups.
Their suggestions on improving CPAP use at delivery
places in our setups were also sought. It was mandatory to answer all items of the questionnaire.
Paper-and-pencil self-administered questionnaire
was distributed in person in both hospitals. All enrolled participants (n=60) responded, and every participant answered all questionnaire items.
Descriptive statistics were calculated for participants' characteristics/demographic data. The qualitative data were thematically analysed by compiling,
disassembling, reassembling and interpreting. Each
response was carefully read to develop analytic codes.
The selective codes were categorized, and themes were
developed. The data were independently analysed by
authors and experts 40 (66.66%). Medical educationist
and then corroborated to ensure analytical triangulation. During the data analysis, highlighted quotations
were chosen.
RESULTS
The participants (sixty) were predominantly
females (40, 66.66%) and 20-30 years old. Only 8
(13.33%) participants had received formal training in
CPAP, but the majority (40, 66.66%), knew the basic
principles of the CPAP mechanism. Among participants, a major chunk (50, 83.33%) think that CPAP is
useful, and merely (10, 33.33%) have experience of
CPAP use in delivery suite (Table-I).

Pak Armed Forces Med J 2022; 72 (3): 1115

Continuous Positive Airway Pressure

Table-I: Participant Characteristics.
Characteristics
n (%)
Age
20-30 Years
40 (66.66)
31-40 Years
10 (16.66)
41-50 Years
10 (16.66)
Gender
Male
20 (33.33)
Female
40 (66.66)
Position
Nurse
12 (20)
Postgraduate Resident
44 (73.33)
Neonatal Fellow
4 (6.66)
Any training obtained related to CPAP
Yes
8 (13.33)
No
52 (86.66)
Do you know basic principles of CPAP?
Yes
40 (66.66)
No
20 (33.33)
Do you know how to set CPAP machine and apply it to
neonate
Yes
45 (75)
No
15 (25)
Have you ever used CPAP in neonatal unit?
Yes
55 (91.66)
No
05 ((8.33)
Have you ever used CPAP in delivery suit
Yes
10 (16.66)
No
50 (83.33)
What different types of CPAP machine have you used in
neonatal unit
Ventilator CPAP
40 (66.66)
Bubble CPAP
55 (91.66)
Local made CPAP
20 (33.33)
What different types of CPAP machine have you used in
delivery suite?
Ventilator CPAP
Bubble CPAP
Local made CPAP
10(20)
What’s your opinion about CPAP usefulness at delivery
suite?
Useful
50 (83.33)
Not useful
5 (8.33)
Do not know
5 (8.33)

Three theme categories, i.e. Health professional
related, Organization/System-related and logistic/
resources related, were identified (Table-II). The
suggestions purposed by health care professionals to
improve implementation of Continuous Positive Airway Pressure (CPAP) were described in the Table-III.
Theme-1: Health care professional related:
Participants reported no CPAP formal training of
HCP in the neonatal/paediatric department. In
addition, significant understaffing and rapid turnover

of health professionals in neonatal units hinders the
continuity of some initiative like CPAP use. , Major
obstacles to delivery suite CPAP implementation are
lack of awareness of the advantages of CPAP use
immediately after birth, communication gap among
neonatal and Obstetric residents at the time of delivery
and CPAP use responsibility conflict at delivery suite.
Theme-2: Organization/system related:
The study group Identified that there are no
written guidelines for the use of CPAP at the delivery
suite, Gynaecology/Obstetrics residents/nurse/consultants are unaware of the benefits of the use of CPAP
in preterm at the delivery place, and CPAP implementation carries the least priority in goal list of Neonatal
medicine and Gynaecology/Obstetrics departments
due to other prevailing issues like sepsis and perinatal
asphyxia. The same applies to hospital administration
regarding goal priorities. The participants believed
that different disciplines have different views about
CPAP use in the delivery room, as there is a lack of
standard protocols and context-specific guidelines. The
hierarchy between doctors and nurses also hinders
CPAP implementation.
Theme-3: Logistics and resources related:
Major issues identified are lack of equipment and
sustained supplies, poor infrastructure, insufficient
human resources and time constraints.
DISCUSSION
We report a scarcity of awareness and knowledge
about the benefits of delivery room CPAP (DR-CPAP)
use among HCP. Many do not think CPAP is necessary
for the delivery suite. They need counselling and
knowledge sharing by senior clinicians. Similar barriers have also been reported by Atreya et al, in their
study.12
Sufficient and adequate training before implementing any skill/ procedure is mandatory. The success
of delivery room CPAP as non-invasive ventilation in
preterm babies is directly related to the training and
experience of health care professionals.13 Dearth of
training nurses and residents about how to install and
operate CPAP is another reported major barricade in
implementation of CPAP in our study.
This finding is congruous with other studies.14 To
be more confident and independent in the use of a
CPAP machine, HCPs need more training in the form
of workshops and hands-on training. Our finding of
inadequate training of HCP is analogous to other
studies reported in the literature.15,16
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Table-II: Barriers towards implementation of Continuous Positive Airway Pressure (CPAP) use at delivery place.
“Knowledge and expertise to operate CPAP machine is deficient-(Female 33
years)” … “I do not even know the basic principles related to CPAP working
Training
because there is no formal training of CPAP use in our department-(Female 28
Years) ” “We have been trained in CPAP use in neonatal intensive care unit
(NICU) and not delivery place (Female ,nurse, 32 years) ”
“ It’s difficult to manage alone a baby on CPAP in delivery room , second person
Under Staffing
should be available for help- (Male, resident, 32 years) ”
Table-III: Suggestions purposed by health care professionals to improve implementation of Continuous Positive Airway
‘Awareness regarding benefits of CPAP use at delivery place is lacking- (Male,
Pressure (CPAP).
neonatal fellow, 36 years)” “I think we should immediately shift baby to nicu for
Awareness level “Regular workshops and hands on training must be arranged in our department for nurses
CPAP application as we are more comfortable to use CPAP in nicu (Female,
and trainees to improve their level of confidence and expertise ( male, neonatal fellow, 39
nurse, 34 years) ”
Training workshops
years)”-“ I am very confident in CPAP working because I attended one workshop related to
“ Baby may deteriorate on CPAP during transport from delivery room to NICU
Lack of motivation
cpap (Female, resident, 31 years)”
and it’s not good to apply CPAP in labour room (Female, resident, 31 years) “
“We cannot succeed if we do not take on board Obstetricians and Anaesthesiologist in care
Obs/Gynae resident usually do not inform us in advance about a preterm delivery.
Multidisciplinary cooperation
Communication gap of neonates (Female, nurse, 42 years)”-“Obstetricians and Anaesthesiologist are main
we don’t have time to assemble CPAP at delivery place (Male, resident, 32 years) ”
enhancement
players at birth place as some times paediatricians are not available (Male, resident, 31
“ After every three month we have to rotate at new ward that makes difficult for
years) ”
new residents to adjust- (male, resident, 30 years) ” “ We have to move on
Rapid turn over
“ CPAP machines and kits must be available at delivery places for emergency use-- CPAP
compulsory rotation duty due to our training course at AFPGMI that makes
Equipment supply
kits must be replaced regularly (Male, resident, 30 years) ”- “ indigenous made cpap bottles
difficult for us to involve in more depth ( Female, nurse, 27 years)”
are not good ( female, 28 years)”
‘There is doubt about CPAP operational responsibility at delivery suite (Female,
Development and compliance of
“CPAP SOP must be hanged on wall in OT and Labour room-It will make our job easy and
nurse, 36 years)” “It’s not my responsibility to make CPAP available at delivery
CPAP SOP
people will start following it gradually (female, resident, 27 years)”.
Responsibility/conflict
suite. I think it should be responsibility of Gynae/Obs people (Male, resident 30
“Perinatal meetings must be arranged regularly. It will create awareness of cpap use among
years) ” “ CPAP use is responsibility of doctors and not nurses (Female, nurse, 42
Implementation of perinatal meetings
Obstetricians and anaesthesioligist (Female, resident, 29 years)”
years) ”
“We must make CPAP related lectures and workshops as part of our courses run for
‘There are no written guidelines issued by hospital or Neonatology/ Gynae
CPAP in postgraduate syllabus
Paediatric, Obstetrics and anaesthesiology doctor and nurse trainees at AFPGMI (female
department for use of CPAP at delivery place after birth. That’s why we are not
,resident, 39 years) ”
Written guidelines
using CPAP in delivery place ( Female, resident 30 years)” “I think first we should
develop SOP for CPAP use , circulate among different departments and then
implement (Male, neonatal fellow, 37)”
Gynae/ Obs HCP
“ Gynae/orbs people absolutely know nothing about cpap use at delivery suiteunawareness
We should train them and tell them benefits of CPAP (Female, nurse, 39 years) ”
Neonatal care at delivery place is not priority among goals of neonatology and
Gynae /Obs department due to other issues like sepsis and asphyxia (Female
Goal priority
,resident, 31 years)” – “ Neonatal care projects are not in priority list of hospital
administration (Male 37 years)”
‘Paeds resident is the easiest target for complaint if anything go wrong with baby
after birth (Male ,resident, 29 years)” “ Among Paeds, Gynae and Anaesthesia dept
Departmental Hierarchy
each teach neonatal care in their own way. I think there should be combined effort
supervised by Neonatologist ( Male, resident,30 years)”
‘I have to resuscitate new-born alone and no one else is available for help to
Insufficient human resource
operate cpap in delivery room (Female ,resident, 27 years)”
“It’s difficult to carry CPAP machine from NICU to delivery room in emergency
Poor Infra structure
situation ( Female, resident, 28 years)” “We are already over committed and do not
find time to carry CPAP machine to delivery place ( Female ,resident, 29 years)”
‘Functional and latest CPAP machine should be available in delivery room. At
present no CPAP machine is available ( Female, resident, 29 years)” ... ‘It is very
difficult to carry CPAP machine from NICU to delivery place and install before
Lack of equipment
birth ( Female, resident, 31 years)”
“Many times oxygen is not available in level-6 labour room (Male, resident, 29
years)”
—“ Most of the times CPAP kit is not available and has to reuse it ( Female,
Paraphernalia Supplies
neonatal fellow, 32 years)” - “ Blender and oxygen tubing is not working many
times in delivery room (female ,resident, 27 years)”

Motivation is the main driving force in implementing new skills or practices. Motivational paucity
among HCP was noted in our study as even those we

have training in CPAP are not using it in the delivery
room. This finding has also been reported from other
LMICs.17

Pak Armed Forces Med J 2022; 72 (3): 1117

Continuous Positive Airway Pressure

Necessitous
communication
among
HCP
regarding when, how and where to start CPAP in the
newborn is another fence that has to be crossed.
Golden minute optimal care of newborns requires
timely and comprehensive communication among
neonatal care stakeholders. This communication link is
lacking, as some HCP in our study reported. This
impoverished communication needs to be improved as
it is a barrier to implementing CPAP in neonates.18,16
Quality and quantity of trained human resources
are crucial for any neonatal unit to achieve desired
goals. Understaffing and frequent Staff rotation are
other challenges faced in our setup. There are only a
few designated nurses and neonatal fellows for permanent duty in neonatal units. A plausible explanation
for this is to run other units of the department as well
with limited human resources and the compulsory
rotation of residents in other units. This impediment
has been reported by other authors as well.12,19,20
Responsibility clarity is very crucial for teamwork
to achieve any goal. If there is any conflict in
responsibility assignment, it will adversely affect the
performance of the health care team. This conflict
among team members has been reported in our study
and considered a barrier to implementing an achievable and cost-effective intervention, i.e. CPAP. This
conflict of responsibility leading to adverse outcomes
among health care teams has been quoted by other
authors as well.
In our setup, there are multiple sites where the
delivery of the baby is conducted. This infra-structurerelated problem has been aggravated by COVID -19
phenomenon as well. It needs more equipment and
CPAP-related material supply. We have to spend more
financial resources to solve this problem. Infra-structure-related barriers like electricity, oxygen and equipment shortage have been highlighted by Nigerian
studies as well.15
Guidelines are formulated for easy and on-spot
guidance. The lack of written guidelines for initiation
of CPAP is also reported as a barrier, which is in
concordance with the reported literature. Written
instructions and guidelines can enhance the confidence
of HCP to initiate CPAP in the delivery room.21
Multidisciplinary harmony is very crucial in neonatal care. Different disciplines involved in newborn
baby care are Paediatrics, Obstetrics/Gynaecology
and Anaesthesiology. No new intervention in the
care of neonates can be successful until and unless
you achieve harmony among these disciplines. This

harmony will be achieved by creating awareness
among HCP of Obstetrics/Gynaecology and Anaesthesiology, which is currently lacking, as reported by
participants of this study. This dearth of harmony in
neonatal care has been reported in other studies as
well.22
No soldier can achieve his/her targets without
bullets and guns; the same applies to health professional teams. Without necessary modern gadgets,
neonatal care will be compromised handicapped. It
becomes even more prudent in a human resourcerestricted environment like low-middle-income countries (LMIC). Our participants have highlighted CPAP
equipment deficiency as a barrier to its implementation, which is parallel to other studies.
Our study has identified different barriers related
to health care professionals, hospitals, organizations,
and delivery suites for implementing CPAP at the
delivery place in our two tertiary care neonatal setups.
To some extent, these barricades are present in every
hospital in our country. Nevertheless, no one prior to
our study has identified these deterrents in our country. Therefore, minimising these impediments can reduce neonatal mortality and morbidity in our country.
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CONCLUSION
Gap analysis identified that CPAP application at the
delivery place is missing to optimize neonatal care in our
two tertiary care neonatal units. In addition, our study
identified different barriers that need to be removed for
implementing delivery place CPAP. We have also suggested a multipron-ged approach to overcome these obstacles and enhance the application of this simple skill to
achieve its potential bene-fits in neonatal care like less
mortality, morbidity, invasive ventilation and finance.
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