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“What a good thing Adam had. When he said a good thing, he knew nobody had said it before.” 

… Mark Twain … 
 

It is interesting to know that plagiarism, a term derived from the Latin word ‘plagiare,’ meaning 

"to hijack" (Oxford English Dictionary), has existed since antiquity, gaining more prominence dur-

ing the Renaissance and Enlightenment (1). The Merriam-Webster Dictionary defines it as an act 

of using another person's words or ideas without giving credit. The Council of Science Editors 

(CSE) considers it a serious research misconduct involving the unauthorized use of ideas, data, or 

text without proper attribution (2). As underscored by Farrokh H. (3), the practice is a blatant intel-

lectual theft constituting a prevalent misconduct in scientific publishing (3). It often manifests in 

the form of cloning, recycling, mashup, hybridizing, re-tweeting, paraphrasing, and self-plagiarism 

(duplicate publication and salami slicing (4,5). 

Recent observations indicate that plagiarism occurs in about one-quarter of manuscripts submitted 

for publication, and in nearly three-quarters of articles published in predatory journals (6). In de-

veloping settings, the practice, along with fabrication and falsification, is associated with socioeco-

nomic and/or institutional issues (4). As asserted by Fusch P. et al., the practice undermines the 

scientific approach (7), where the integrity of the research process, accuracy of published infor-

mation, trust among scientists, respect for intellectual contributions, institutional reputation, and 

collaboration are paramount. There is a consensus that plagiarism constitutes a serious ethical 

breach and can result in serious career repercussions (3,8). In itself, it is not a criminal offense, but 

it may have legal consequences if it involves copyright infringements (8). 

It is apparent that, with the advent of the digital age and the rapid surge of online biomedical pub-

lications, plagiarism/algiarism (a modern form of plagiarism) has become more ubiquitous. A judi-

cious  institution  of  advanced detection tools such as  Turnitin,   iThenticate,  and  Copyscape  
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could partly explain this increase (9,10). Of note, however, a new frontier of plagiarism has 

emerged with the introduction of artificial intelligence (AI)-powered writing assistant tools/

software (such as chatbots like ChatGPT, Gemini, and Claude, QuillBot, Wordtune, and Gram-

marly),  which have become integral to health research content creation (9-11).  It has been recog-

nized that algiarism is a double-edged sword, eroding the originality of thought and honesty in sci-

entific publishing (12,13). It appears that the risks lie in how AI is used or misused as well as in 

the limitations of the existing detection tools (14). 

Largely because of socioeconomic and institutional reasons, prevention, the major, crucial inter-

vention to minimize plagiarism/algiarism, poses a substantial challenge in developing settings, 

which likely will increase with wider use of digital technologies. As suggested by Wager E. et al. 

(15), the practice may be prevented or mitigated by instituting measures such as rewarding origi-

nal contributions, nurturing fairness and transparency, enhancing peer-review processes, and 

providing guidelines and education. Indeed, effective prevention of this unethical practice in the 

digital era calls for intensified interventions, including the search for more reliable plagiarism/

algiarism detection tools. (15,16). Avoiding the practice is, above all, a moral responsibility.  

The Ethiopian Journal of Pediatric and Child Health (EJPCH) upholds honesty, fairness, and re-

spect in its publication process and outputs. EJPCH strives to preserve the trustworthiness of re-

search and ensure its ethical foundation. In collaboration with its stakeholders, it will remain vigi-

lant in guarding against plagiarism/algiarism. As an organ of a professional society of pediatri-

cians, it will continue to foster and support members to uphold research standards and ethical 

practices. The Journal will keep awareness creation, institute robust regulatory frameworks, and 

enforce consequences of plagiarism consistently. It will continue to work with stakeholders—

educators, authors, reviewers, policymakers, and regulatory bodies—to uplift ethical rigor com-

mensurate with the demands of the digital era.  
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Abstract  

Background : Hospital-acquired infections (HAIs) are a major cause of morbidity and mortality 

among neonates admitted to neonatal intensive care units (NICUs), particularly in resource-

limited settings. This study aimed to determine the incidence and predictors of HAIs among neo-

nates admitted to the NICU of a tertiary hospital in Ethiopia.  

Methods: An institutional-based prospective follow-up study was conducted among 247 neonates 

admitted to the NICU over a 6-month period. Data were collected using a structured checklist 

and analysed using Cox proportional hazards regression to identify factors associated with hos-

pital-acquired infections (HAIs). The strength of association was reported using adjusted hazard 

ratios (AHR) with 95% confidence intervals (CI). Variables with p < 0.05 in the multivariable 

analysis were considered statistically significant. 

Results: A total of 247 neonates were followed for 2,145 patient-days. Hospital-acquired infec-

tions occurred in 39 neonates, yielding a cumulative incidence of 15.8% and an incidence rate of 

18.2 per 1,000 patient-days (95% CI: 12.9–24.9). The mean time to infection was 8.9 days. Sepsis 

was the most common type of HAI (66.6%). Blood cultures were performed in 79.5% of suspected 

cases, with a 32.2% positivity rate. Klebsiella pneumoniae accounted for 50% of isolated organ-

isms. A high proportion of neonates (96.4%) received antibiotics empirically. In the multivariable 

Cox regression analysis, length of hospital stay >7 days (AHR = 2.5; 95% CI: 1.3–7.3), Continu-

ous positive airway pressure (CPAP) use (AHR = 7.4; 95% CI: 2.0–27.4), and urinary catheteri-

zation (AHR = 11.55; 95% CI: 2.0–33.3) were significant predictors of HAIs.  

Conclusion: The incidence of hospital-acquired infections (HAIs) was high, and both the use of 
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 Background 

Hospital-acquired infections (HAIs) are infec-

tions that develop 48 hours or more after hos-

pital admission in patients who show no evi-

dence of infection at the time of admission 

(1). They represent a major challenge in neo-

natal intensive care units (NICUs), where ne-

onates are particularly vulnerable due to im-

mature immune systems, frequent exposure to 

invasive procedures, and prolonged hospitali-

zation (2). HAIs are key indicators of 

healthcare quality and are associated with in-

creased morbidity, mortality, prolonged hos-

pital stay, and higher healthcare costs (3). 

Globally, the burden of HAIs is dispropor-

tionately higher in low- and middle-income 

countries, particularly in sub-Saharan Africa 

(4). Neonates—especially those who are pre-

term or of low birth weight—are at greater 

risk of acquiring infections during hospitaliza-

tion (5). Previous studies have identified mul-

tiple risk factors for HAIs in NICUs, includ-

ing prolonged hospital stay, use of invasive 

medical devices such as mechanical ventila-

tion and urinary catheters, low Apgar scores, 

and underlying clinical conditions (6,7). De-

spite advances in neonatal care, HAIs remain 

a persistent public health problem worldwide 

(8). 

The incidence of HAIs varies considerably 

across regions and healthcare settings. High-

income countries report lower incidence rates, 

largely due to effective infection prevention 

and control (IPC) practices, adequate staffing, 

and advanced diagnostic capacity (9). In con-

trast, higher rates are consistently reported in 

resource-limited settings, where overcrowd-

ing, inadequate infrastructure, workforce 

shortages, and poor adherence to IPC proto-

cols are common challenges (10). These dis-

parities highlight the importance of generating 

context-specific evidence to guide effective 

prevention strategies (11). 

Prevention of HAIs in NICUs requires a mul-

tifaceted approach, including strict adherence 

to hand hygiene, judicious use of invasive de-

vices, antimicrobial stewardship, and 

strengthened IPC programs (12). However, 

implementation of these interventions remains 

inconsistent in low-resource settings, and evi-

dence on their effectiveness in such contexts 

is still limited (13). 

In Ethiopia, although neonatal morbidity and 

mortality remain high, there is limited evi-

dence on the incidence and determinants of 

HAIs in NICUs, particularly from prospective 

studies (14). In addition, variations in diag-

nostic approaches—often relying on clinical  
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invasive medical devices and prolonged hospital stay were significantly associated with an in-

creased risk of HAIs in the NICU. 

Keywords: Hospital-acquired infection; neonatal intensive care unit; incidence; Gondar;  

Ethiopia 



 judgment rather than standardized definitions 

such as those from the Centers for Disease 

Control and Prevention/National Healthcare 

Safety Network (CDC/NHSN)—may limit 

comparability across studies (15).   

Therefore, this study aimed to determine the 

incidence and identify predictors of HAIs 

among neonates admitted to the NICU of the 

University of Gondar Comprehensive Special-

ized Hospital. Generating such evidence is es-

sential to inform targeted interventions and im-

prove the quality of neonatal care in similar 

settings (16). 

Materials and Methods 

Study design, period, and setting 

A prospective follow-up study was conducted 

among neonates admitted to the Neonatal In-

tensive Care Unit (NICU) of the University of 

Gondar Comprehensive Specialized Hospital 

(UoGCSH), Ethiopia, who stayed for more 

than 48 hours. The study was conducted from 

September 1, 2023, to February 29, 2024. 

The hospital is a tertiary referral and teaching 

hospital located approximately 727 km north-

west of Addis Ababa, serving a catchment pop-

ulation of more than 10 million people through 

its various departments, including dedicated 

pediatric and neonatal services. 

The NICU was established following an assess-

ment by the Ethiopian Ministry of Health ap-

proximately nine years ago, considering human 

resources, infrastructure, and medical equip-

ment. The unit initially had five mechanical 

ventilators, a mobile ultrasound machine, an 

X-ray machine, and bilirubin measurement 

devices. However, due to limited trained per-

sonnel, the mechanical ventilators are not 

functional, and locally made bubble continu-

ous positive airway pressure (CPAP) is used 

for neonates with respiratory distress syn-

drome. 

Recently, the Ministry of Health and the Uni-

versity of Gondar assessed the unit and 

planned improvements, including recruitment 

of trained professionals and the establishment 

of a neonatology fellowship program in col-

laboration with national and international 

partner institutions. 

The NICU has a total capacity of 32 beds dis-

tributed across five rooms: one for preterm 

neonates, three for term neonates, one for 

Kangaroo Mother Care (KMC), and one adja-

cent to the maternity ward for relatively sta-

ble neonates. The unit admits approximately 

3,000–4,000 neonates annually, with preterm 

births accounting for about 35% of admis-

sions. Equipment includes six radiant warm-

ers, three phototherapy units, and five func-

tional incubators. 

The staffing pattern during working hours 

includes four nurses, three medical interns, 

two residents, and one consultant pediatri-

cian, resulting in nurse-to-patient and physi-

cian-to-patient ratios of approximately 1:10 

and 1:8,  respectively.  During  duty  hours,  

141 

Debie et al.  ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2026, 21(2) 



 

staffing decreases substantially, with ratios in-

creasing to approximately 1:20 for nurses and 

1:15 for physicians. 

Study Population and Sampling Procedure 

The sample size was calculated by using the 

formula for survival analysis by considering 

the following statistical assumptions:  

 

 

Zα/ 2 = 1.96, the corresponding Z-score for the 

95% CI, m = events of hospital-acquired infec-

tion = 126, Pm = Proportion events of noso-

comial infection taken from the previous study 

conducted  in Egypt = 0.7 [22], Hazard ratio 

(HR) = 1.32, Zβ = the critical value of the 

standard normal distributed variable at 20% of 

β, which is the probability of type two error 

(0.8416) and N, which resulted in a required 

sample size of 249. Study participants were 

selected using systematic random sampling 

technique and every second eligible neonatal 

admission was selected until the required 

sample size was reached. Eligible neonates 

(those admitted for conditions other than sep-

sis and who survived at least 48 hours after 

admission) were included in the study. Neo-

nates were followed prospectively from 48 

hours after admission until the occurrence of 

hospital-acquired infection (HAI), or until 

censoring due to discharge, death, leaving 

against medical advice, or completion of the 

follow-up period. Every second eligible neo-

natal admission was included until the re-

quired sample size was reached. A total of 

247 neonates were finally enrolled in the 

study (Figure 1). 
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 Study variables and operational definitions 

The dependent variable was the incidence of 

hospital-acquired infection (HAI). Independent 

variables included sociodemographic and clini-

cal factors such as age, sex, gestational age, 

birth weight, place and mode of delivery, ma-

ternal infection during pregnancy, chorioamni-

onitis, premature rupture of membranes, previ-

ous hospitalization, duration of hospitalization, 

meconium aspiration syndrome, perinatal as-

phyxia, urinary catheterization, nasogastric 

tube feeding, peripheral intravenous catheteri-

zation, surgery after admission, CPAP use, ex-

change transfusion, and underlying comorbidi-

ties. 

Operational definitions 

• Hospital-acquired infection (HAI): Any 

infection diagnosed by a pediatrician 

based on clinical criteria including:  

 New onset of feeding intolerance 

(reduced sucking, diarrhea, or vomit-

ing), and  

 Temperature instability (axillary tem-

perature <36.5°C or >37.5°C) not ex-

plained by environmental factors, and  

 At least one systemic sign such as 

jaundice, seizures, lethargy, respirato-

ry distress, or depressed neonatal re-

flexes.  
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Total neonates admitted from September 1, 

2023 to February 29, 2024) = 830  

415 neonates enrolled 

Systematic random sampling done (every other neonatal 

admission was enrolled ) 

403 neonates were followed up 

12 neonates were excluded 

because they were diagnosed 

with HAI at admission 

247 neonates were included 

in the analysis 

156 neonates were discharged 

before 48hrs of admission 

Figure 1: Flow chart showing the selection of study participants among neonates admitted 

to the NICU of the University of Gondar Comprehensive Specialized Hospital, September 

1, 2023 – February 29, 2024. 
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 • Hospital-acquired sepsis: Defined by 

treating physicians as suspected infec-

tion supported by abnormal complete 

blood count (ANC <1500 or >7500) 

and elevated erythrocyte sedimentation 

rate (ESR) for age, with or without 

blood culture confirmation.  

• Lengths of hospital stay (LoS): The 

duration in days from admission to dis-

charge, death, or censoring. 

Inclusion and exclusion criteria 

• Inclusion criteria: All neonates admitted 

to the NICU during the study period who 

stayed for more than 48 hours. 

• Exclusion criteria: Neonates referred from 

other hospitals with a diagnosis of HAI and 

neonates who died before the diagnosis of 

HAI was established. 

Data collection procedures 

Data were collected by trained second-year pe-

diatric residents using a pre-tested structured 

checklist through caregiver interviews and dai-

ly chart reviews after obtaining informed con-

sent from caregivers. Upon enrolment, neo-

nates were clinically evaluated, and baseline 

sociodemographic and clinical data were rec-

orded. 

Neonates without signs or symptoms of infec-

tion during the first 48 hours of admission were 

enrolled and followed prospectively to identify 

the occurrence of hospital-acquired infections 

during their hospital stay. Data were collected 

daily from every other eligible neonate using 

a systematic random sampling approach. 

Clinical charts were reviewed daily through-

out the follow-up period. Diagnosis of hospi-

tal-acquired infections (HAIs) was made by 

senior pediatricians based on standardized 

institutional clinical criteria. Although labora-

tory confirmation was used when available, 

the diagnosis primarily relied on clinical fea-

tures due to limited microbiological capacity. 

These criteria were consistent with WHO ne-

onatal sepsis definitions and aligned, where 

applicable, with CDC/NHSN definitions. 

Data quality assurance 

Data quality was ensured through several 

measures. A pre-test was conducted on a 

small sample of similar participants prior to 

the actual data collection to assess clarity and 

consistency of the tool, and necessary adjust-

ments were made accordingly. Data collectors 

received standardized training on study objec-

tives and data collection procedures. Continu-

ous supervision was performed by the princi-

pal investigator, and daily checks were under-

taken to ensure completeness, accuracy, and 

consistency of the collected data, with imme-

diate correction of any identified errors. 

Data processing and statistical analysis 

The data collected were entered into and ana-

lysed using statistical software, IBM SPSS 

version 26. The entered data were cleaned 

using  simple  frequency  and  tabulation  to  



 ensure the validity of the data before the analy-

sis procedure. Descriptive statistics were used 

to summarize participant characteristics. Cate-

gorical variables were presented as frequencies 

and proportions, while continuous variables 

were summarized using mean and standard de-

viation (SD) for normally distributed data and 

median with interquartile range (IQR) for 

skewed distributions. 

The incidence rate of hospital-acquired infec-

tions (HAIs) was calculated as the number of 

events per 1,000 patient-days of follow-up, with 

95% confidence intervals (CIs) estimated using 

the Poisson distribution. 

Time-to-event analysis was conducted using the 

Cox proportional hazards regression model to 

identify predictors of HAIs. Variables with a p-

value < 0.25 in bivariable analysis were entered 

into the multivariable model. Adjusted hazard 

ratios (AHRs) with 95% confidence intervals 

were reported, and statistical significance was 

declared at p ≤ 0.05. 

Multicollinearity among independent variables 

was assessed using variance inflation factors 

(VIF), with no evidence of significant multicol-

linearity (VIF < 10). The proportional hazards 

assumption was evaluated using Schoenfeld 

residuals and log-minus-log survival plots, and 

no violations were detected. Model fitness was 

assessed using standard diagnostic procedures. 

Given the observational nature of the study, 

length of hospital stay was treated as an inde-

pendent variable; however, potential reverse 

causality and time-dependent bias were con-

sidered during interpretation of the findings. 

Ethical Considerations 

Ethical clearance was obtained from the Insti-

tutional Review Board of the University of 

Gondar (Ref. No. VP/RTT/05/894/2022). 

Written informed consent was obtained from 

the mothers or legal guardians of all partici-

pants. Participation was voluntary, and confi-

dentiality of information was maintained 

throughout the study. All methods were con-

ducted in accordance with relevant guidelines 

and regulations. 

Results 

Socio-demographic characteristics 

A total of 247 neonates were enrolled in this 

study. A majority (58.3%) of them were males 

with a male: female ratio of 1.4: 1. Nearly 

56% and 53% of the neonates were low birth 

weight and preterm deliveries, respectively. 

Twenty seven per cent of neonates were deliv-

ered by Cesarean section (C/S) and 1.2% of 

them were delivered at home (Table 1). 
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Table1.  Sociodemographic characteristics of neonates admitted to the neonatal intensive care 

unit at the University of Gondar Hospital, September 1, 2023 – February 29, 2024 (N=247) 

Variable Category Frequency (n) Per cent (%) 

Sex Male 144 58.3 

Female 103 41.7 

Maternal Address Urban 111 44.9 

Rural 136 55.1 

Birth Weight (grams) 1000–1499 51 20.6 

1500–2499 87 35.3 

2500–3999 103 41.7 

≥4000 6 2.4 

Gestational Age (weeks) 28–31 41 16.6 

32–33 42 17.0 

34–36 47 19.1 

37–41 111 44.9 

≥42 6 2.4 

Mode of Delivery Spontaneous vaginal de-
livery 

179 72.5 

Caesarean Section 67 27.1 

Instrumental 1 0.4 

Place of Delivery Home 3 1.2 

Local health center 91 36.8 

Hospital 153 62.0 

Maternal Parity Primipara 98 39.7 

Multipara 125 50.6 

Grand multipara 24 9.7 

Maternal Education No formal education 36 14.6 

Primary school 94 38.1 

Secondary school 51 20.6 

College or university 66 26.7 

 Clinical characteristics 

Among the 247 neonates, only 15 (6.1%) had a 

history of previous hospitalization. The majori-

ty (65.2%) were admitted with a diagnosis of 

neonatal sepsis, followed by perinatal asphyxia 

and respiratory distress syndrome. Nearly all 

neonates (96.4%) had a peripheral intravenous 

(IV) line inserted. In addition, 111 (45.0%) 

required nasogastric tube feeding. Continuous 

positive airway pressure (CPAP) was used in 

56 (22.7%) neonates, while urinary catheteri-

zation was performed in 9 (3.6%). 
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Table 2: Clinical characteristics of neonates admitted to neonatal intensive care unit at Universi-

ty of Gondar Hospital, September 1, 2023 – February 29, 2024 (N =247) 

 The median length of hospital stay was 6 days 

(interquartile range [IQR]: 3–9 days), ranging 

from 3 to 52 days. A high proportion of neo-

nates (96.4%) received antibiotics, reflecting 

widespread empirical treatment practices driv-

en by high clinical suspicion of infection and 

limited laboratory diagnostic capacity, which 

may also raise concerns regarding antimicrobi-

al overuse (Table 2). 

Variable Category Frequenc (n) Per cent (%) 

Previous hospitalization Yes 15 6.1 

No 232 93.9 

Perinatal asphyxia Yes 44 17.8 

No 203 82.2 

Meconium aspiration syndrome Yes 22 8.9 

No 227 91.1 

Sepsis Yes 161 65.2 

No 86 34.8 

Respiratory distress syndrome Yes 40 16.2 

No 207 83.8 

Indirect hyperbilirubinemia Yes 20 8.1 

No 227 91.9 

Surgical procedure done Yes 9 3.6 

No 238 96.4 

Intravenous line Yes 238 96.4 

No 9 3.6 

Nasogastric  tube Yes 111 45.0 

No 136 55.0 

Urinary catheter Yes 9 3.6 

No 238 96.4 

Umbilical catheter Yes 3 1.2 

No 244 98.8 

Continuous positive airway pres-
sure 

Yes 56 22.7 

No 191 77.3 

Length of hospital stay ≤ 7 days 166 67.0 

> 7 days 81 33.0 

Antibiotics Yes 238 96.4 

No 9 3.6 



148 

Debie et al.  ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2026, 21(2) 

 Type and incidence of hospital-acquired in-

fections 

During the study period, 247 neonates were 

followed for a total of 2,145 patient-days. 

HAIs were identified in 39 neonates. The mean 

time to diagnosis of HAI was 8.9 days of hos-

pitalization. The overall incidence rate of HAIs 

was 18.2 per 1,000 patient-days of follow-up 

(95% CI: 12.9–24.9), while the cumulative in-

cidence was 15.8% over the 6-month study pe-

riod. 

The most common type of HAI was sepsis, 

accounting for 66.6% of cases. Blood cultures 

were performed in 79.5% of neonates with 

suspected HAI, of whom 32.2% had a con-

firmed bacterial isolate. The most common 

isolated organism was Klebsiella pneumonia 

contributing 50% of bacterial isolation. Com-

plete blood count (CBC) was done for 46% of 

neonates with the diagnosis of HAI and the 

majority (83.3%) had thrombocytopenia with 

platelet count below 150000/ mm3. Lumbar 

puncture was done for 38% of those diagnosed 

with HAI, and 13% had more than 100 cells in 

the Cerebrospinal fluid (CSF) (Table 3). 
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Table 3: Type, incidence, and etiology of hospital- acquired infections among neonates admitted 

to neonatal intensive care unit of University of Gondar Hospital, September  1, 2023 – February 

29, 2024 (N=247) 

Variable Category Frequency (n) Per cent (%) 

Hospital acquired 
infection 

Yes 39 15.8 

No 208 84.2 

Type Sepsis 26 66.8 

Sepsis with meningitis 7 17.9 

Sepsis with pneumonia 3 7.7 

Sepsis with IV thrombophlebitis 2 5.1 

Pneumonia 1 2.5 

Blood culture done Yes 31 79.5 

No 8 20.5 

Bacteria identified Yes 10 32.3 

No 21 67.7 

Isolated bacteria Klebsiella pneumoniae 5 50.0 

Coagulase-negative Staphylococci 3 30.0 

Enterococcus 1 10.0 

Klebsiella ozaenae 1 10.0 

Lumbar puncture 
done 

Yes 15 38.5 

No 24 61.5 

Complete blood 
count done 

Yes 18 46.0 

No 21 54.0 

Absolute neutro-
phil count 

< 1500 3 16.7 

1500 – 7500 13 72.2 

> 7500 2 11.1 

Platelet count < 50,000 7 38.9 

50,000 – 100,000 3 16.7 

100,000 – 150,000 5 27.7 

> 150,000 3 16.7 

Haematocrit < 40% 7 39.0 

≥ 40% 11 61.0 
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 Outcomes of neonates 

The overall mortality rate among the study par-

ticipants was 17.0% (42/247). Among neonates 

who developed hospital-acquired infection 

(HAI), the case fatality rate was 56.4% 

(22/39), which was substantially higher than 

that among neonates without HAI (Figure 2). 

Figure 2: Overall outcome of neonates with or without HAIs admitted to neonatal intensive 

care unit at University of Gondar Hospital, September 1, 2023 - February 29, 2024 

 

Risk factors for hospital-acquired infections 

The bivariable Cox regression analysis indicat-

ed that gestational age (GA), birth weight 

(BW), length of hospital stay >7 days, CPAP 

use, nasogastric tube insertion, and urinary 

catheterization were significantly associated 

with hospital-acquired infections at the 5% lev-

el of significance. Based on the results of the 

bivariable cox regression analysis, six selected 

variables were included in the multivariable 

cox regression analysis to assess their net ef-

fect. Two variables (length of hospital stay and 

invasive procedures) were significantly associ-

ated with the development of HAI in neonates. 

Compared to neonates who stayed less than 7 

days in the hospital, neonates who stayed more 

than 7 days were 2.5 times more likely to ac-

quire hospital infections (AHR = 2.5, 95% CI: 

1.3–7.3). Neonates with CPAP were 7.4 times 

more likely to develop HAIs than neonates 

without CPAP (AHR = 7.4, 95% CI: 2–27.4), 

and those neonates with urinary catheters had 

a 11.5 times higher risk of HAI in comparison 

with those with no urinary catheterization 

(AHR = 11.5, 95% CI: 2–33.3) (Table 4). 
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Table 4: Risk factors for the occurrence of hospital-acquired infections in neonates admitted to 

neonatal intensive care units at University of Gondar Hospital, September 1, 2023 –February 29, 

2024 

Variable Category HAI 
Present 
(n = 39) 

HAI     
Absent 
(n = 208) 

CHR 
(95% CI) 

AHR 
(95% CI) 

Gestational age < 32 weeks 29 10 5.6 (2.6 – 11.7) – 

≥ 32 weeks 10 186 1  

Birth weight < 1500 g 27 12 4.8 (2.3 – 9.5) – 

≥ 1500 g 12 188 1 – 

Length of hos-

pitalization 

≤ 7 days 7 159 1 1 

> 7 days 32 49 1.93 (1.15 – 5.1) 2.5 (1.3 – 7.3) 

NG tube Yes 33 6 7.0 (2.1 – 23.25) – 

No 6 130 1 – 

CPAP Yes 33 6 9.8 (4 – 23.8) 7.4 (2 – 27.4) 

No 6 185 1 1 

Urinary cathe-

ter 

Yes 6 33 10.75 (4.2 – 27.1) 11.55 (2 – 33.3) 

No 3 205 1 1 

NG tube=Nasogastric tube CPAP=Continuous positive airway pressure  

 Discussion 

In this prospective follow-up study, a total of 

247 neonates were observed over 2,145 patient

-days, among whom 39 developed hospital-

acquired infections (HAIs). The overall inci-

dence rate of HAIs was 18.2 per 1,000 patient-

days (95% CI: 12.9–24.9), with a cumulative 

incidence of 15.8% over the 6-month follow-

up period. The mean time to infection was 8.9 

days, indicating that most infections occurred 

after the first week of hospitalization. In addi-

tion, the use of invasive medical devices 

(continuous positive airway pressure [CPAP] 

and urinary catheters) and prolonged hospital 

stay (>7 days) were identified as significant 

predictors of HAIs. 

The incidence rate observed in this study is 

comparable with findings from a systematic 

review and meta-analysis conducted in Africa 

and prospective studies from southwest Ethio-

pia, Indonesia, and Bhutan, where incidence 

densities of 15, 17.7, 18.6, and 17.8 per 1,000 

patient-days were reported, respectively (15–

17). These similarities may be attributed to 

comparable healthcare settings, similar levels 

of neonatal care, and shared challenges in in-

fection prevention and control practices across 

these regions. 



 However, lower incidence rates have been re-

ported in several studies from high-income 

settings. For example, a four-year study con-

ducted in Italy reported an incidence of 3.2 per 

1,000 patient-days, while a multicenter pro-

spective cohort study in Italy found an inci-

dence density of 6.9 per 1,000 patient-days. A 

global systematic review also reported a mark-

edly lower incidence of 0.14 infections per 

1,000 patient-days (3,19,20). Similarly, a study 

from Saudi Arabia reported an incidence of 

13.7 per 1,000 patient-days, which is still low-

er than the finding of the present study (21). 

These differences may be explained by varia-

tions in healthcare infrastructure, availability 

of trained personnel, adherence to infection 

prevention protocols, and access to advanced 

diagnostic facilities. 

Conversely, higher proportions of HAIs have 

been reported in some settings. Studies from 

Egypt and Brazil documented HAI prevalence 

rates of 71.3% and 37.7%, respectively 

(22,23). These variations may reflect differ-

ences in study design, patient population, case 

definitions, and infection surveillance systems, 

as well as disparities in healthcare resources 

and infection prevention practices. 

Regarding the type of infection, hospital-

acquired sepsis was the most common form of 

HAI, accounting for 66.8% of cases. This find-

ing is consistent with previous studies that 

have identified neonatal sepsis as the leading 

form of NICU-associated infection (24,25). In 

terms of microbiological profile, Klebsiella 

pneumoniae was the most frequently isolated 

organism (50%), followed by coagulase-

negative Staphylococcus (CONS), which is in 

line with findings from several studies 

(5,25,26). However, other studies have report-

ed CONS as the predominant pathogen (27–

29). The predominance of Klebsiella pneu-

moniae in this study may suggest environmen-

tal contamination, suboptimal infection pre-

vention practices, or device-associated trans-

mission within the NICU. 

In this study, the culture positivity rate among 

suspected cases was relatively low (32.2%), 

which may be attributed to prior antibiotic ex-

posure, limited microbiological diagnostic ca-

pacity, or reliance on clinical criteria for diag-

nosis. Additionally, a high proportion of neo-

nates (96.4%) received empirical antibiotic 

therapy, reflecting the challenges of managing 

suspected infections in settings with limited 

laboratory support and raising concerns about 

potential antimicrobial overuse. 

With regard to risk factors, neonates who 

stayed in the hospital for more than 7 days had 

a significantly higher risk of developing HAIs 

(AHR = 2.5; 95% CI: 1.3–7.3). Similarly, the 

use of CPAP (AHR = 7.4; 95% CI: 2.0–27.4) 

and urinary catheterization (AHR = 11.5; 95% 

CI: 2.0–33.3) were strongly associated with the 

occurrence of HAIs. These findings are con-

sistent with previous studies that have identi-

fied invasive  medical  devices  and  prolonged  
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 hospitalization as major risk factors for HAIs 

in neonates (5,15,19,26). These results high-

light the importance of minimizing unneces-

sary use of invasive devices, ensuring strict 

adherence to aseptic techniques, and promoting 

early removal of devices when clinically feasi-

ble. 

The overall mortality rate in this study was 

17%, while the case fatality rate among neo-

nates with HAIs was substantially higher at 

56.4%, indicating the significant contribution 

of HAIs to neonatal mortality. This finding un-

derscores the severe clinical impact of HAIs in 

the NICU setting. Compared to other studies, 

this mortality rate is higher than reports from 

Switzerland (12%) but lower than those report-

ed from Saudi Arabia and Egypt, where mor-

tality rates of 40.3% and 52% have been docu-

mented, respectively (21,22). These differences 

may be attributed to variations in healthcare 

quality, availability of diagnostic and therapeu-

tic resources, and differences in case manage-

ment and infection severity. 

Overall, the findings of this study demonstrate 

that hospital-acquired infections remain a sig-

nificant challenge in the NICU, particularly in 

resource-limited settings. The identification of 

modifiable risk factors such as invasive device 

use and prolonged hospitalization highlights 

important areas for intervention. Strengthening 

infection prevention and control practices, im-

proving diagnostic capacity, and optimizing 

clinical management strategies are essential to 

reduce the burden of HAIs and improve neo-

natal outcomes. 

Conclusion 

This study demonstrated a high incidence of 

hospital-acquired infections (HAIs) among 

neonates admitted to the NICU, with an inci-

dence rate of 18.2 per 1,000 patient-days and a 

cumulative incidence of 15.8%. The most 

common infection was neonatal sepsis, and 

Klebsiella pneumoniae was the predominant 

isolated organism. 

The use of invasive medical devices, particu-

larly continuous positive airway pressure 

(CPAP) and urinary catheterization, as well as 

prolonged hospital stay (>7 days), were identi-

fied as significant predictors of HAIs. Neo-

nates with HAIs also experienced a substan-

tially higher mortality rate, indicating a major 

contribution of HAIs to neonatal deaths in the 

study setting. 

Overall, these findings highlight that hospital-

acquired infections remain a significant public 

health problem in the NICU. Strengthening 

infection prevention and control practices, 

minimizing unnecessary use of invasive devic-

es, and reducing avoidable prolonged hospital-

ization are essential to improve neonatal out-

comes in similar resource-limited settings. 

Limitations of the Study 

This study has several limitations. First, it was 

conducted in a single center over a relatively 

short  study  period,  which  may  limit  the  
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 generalizability of the findings. Second, follow

-up was restricted to the period of hospitaliza-

tion; therefore, post-discharge hospital-

acquired infections were not captured. 

Third, although systematic random sampling 

was used, it may still introduce potential selec-

tion bias despite efforts to maintain representa-

tiveness. Fourth, the diagnosis of hospital-

acquired infections was based on clinical crite-

ria and physician judgment aligned with CDC/

NHSN and WHO neonatal sepsis definitions 

due to limited diagnostic facilities. This may 

limit comparability with studies using microbi-

ological confirmation and could introduce po-

tential misclassification bias. 

Finally, the observed association between 

length of hospital stay and HAIs may be affect-

ed by reverse causality and time-dependent 

bias, as infections themselves can prolong hos-

pitalization. These limitations should be con-

sidered when interpreting the findings of this 

study. 

Recommendations 

Based on the findings of this study, the follow-

ing recommendations are forwarded: 

• Strengthen infection prevention and control 

(IPC) practices in NICUs, including strict 

adherence to hand hygiene and aseptic 

techniques. 

• Promote the rational use and timely remov-

al of invasive medical devices, particularly 

continuous positive airway pressure 

(CPAP) and urinary catheters. 

• Implement antimicrobial stewardship pro-

grams to optimize antibiotic use and re-

duce the risk of antimicrobial resistance (5, 

26). 

• Improve microbiological diagnostic capac-

ity to enable accurate identification of 

causative organisms and guide targeted 

therapy. 

• Provide continuous training and supervi-

sion for healthcare workers on infection 

prevention practices. 

• Conduct multicenter prospective studies 

using standardized diagnostic criteria and 

advanced analytical approaches, such as 

time-varying covariate models, to better 

understand the dynamics of HAIs. 
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Abstract  

Introduction: This study examined eco-anxiety levels among Sri Lankan children and explored 

their association with climate change knowledge and perceived worry. Understanding these rela-

tionships can inform interventions to address eco-anxiety in resource-limited settings.  

Methods: A cross-sectional study was conducted among 386 children aged 11–17 years from 

government schools in Colombo and Gampaha districts using randomized cluster sampling. Eco-

anxiety was measured using Hogg’s Eco-Anxiety Scale (score range 0–39; categorized as low [0

–13], moderate [14–26], and high [27–39]). Climate change knowledge and perceived worry 

were also assessed. Descriptive statistics, Pearson correlation, chi-square tests, and mean com-

parisons with 95% confidence intervals (CIs) were used.    

Results: The mean eco-anxiety score was 11.9 (SD 2.32; 95% CI 11.7–12.1), with 38.3% demon-

strating moderate-to-high eco-anxiety. Perceived worry was positively correlated with eco-

anxiety (r = 0.23, p < 0.001; 95% CI 0.14–0.32). Younger adolescents (11–13 years) had higher 

eco-anxiety scores than older adolescents (16–17 years) (mean difference 1.8; 95% CI 1.5–3.1; p 

= 0.006). Participants with higher climate change knowledge reported higher eco-anxiety scores 

(r = 0.18, p = 0.007; 95% CI 0.05–0.30). Urban adolescents had higher eco-anxiety scores than 

rural counterparts (mean difference 3.2; 95% CI 1.8–4.6; p < 0.001).  

Conclusion: Eco-anxiety is prevalent among Sri Lankan children, particularly among those with 

greater climate change knowledge and worry. Younger adolescents, urban dwellers, and those 

involved in environmental advocacy are more susceptible.  Balancing  climate  education  with  

Citation :  Dayasiri K.,  Caldera D., Anand G., Eco-anxiety among Sri Lankan children: a cross-sectional study of its 

links to climate knowledge and perceived worry. Ethiop J  Pediatr  Child Health. 2026;21 (2): 159-171  Submission 

date: 17 April 2025 Accepted: 14 April 2026   Published: 1 May 2026 

Ethiopian Journal of  Pediatrics and  Child  Health, 2026, 21(2) 

Open access articles distributed in terms of  

Creative Commons Attribution Licence [CC by 4.0] 
Dayasiri  et al.  ISSN 2413-2640        eISSN 2519-0334 

159 

DOI: https://dx.doi.org/10.4314/ejpch.v21i2.3   

OPEN ACCESS 

https://dx.doi.org/10.4314/ejpch.v21i2.3


 
Introduction  

Climate change has emerged as one of the 

most significant challenges of the 21st centu-

ry, with profound environmental, social, and 

health consequences (1). While its physical 

impacts, such as rising sea levels, extreme 

weather events, and biodiversity loss, are well

-documented, its psychological effects, partic-

ularly among vulnerable populations such as 

adolescents, have only recently gained atten-

tion (2). Adolescents, as the next generation 

of leaders and change-makers, are increasing-

ly exposed to alarming narratives about cli-

mate change through media and education (3). 

This exposure, coupled with a sense of pow-

erlessness, has contributed to a rise in eco-

anxiety—a chronic fear or worry about the 

future of the planet and its ecosystems (4). 

Eco-anxiety is a multifaceted psychological 

phenomenon characterized by emotional dis-

tress, cognitive rumination, and behavioral 

responses to environmental threats (5). It has 

been increasingly recognized as an important 

dimension of adolescent mental health in the 

context of climate change. To assess eco-

anxiety in a standardized manner, validated 

tools such as Hogg’s Eco-Anxiety Scale have 

been developed, capturing key emotional, 

cognitive, and behavioral components of this 

construct (6,7). However, evidence on eco-

anxiety among children in resource-limited 

settings remains limited.  

Sri Lanka, as a developing island nation, fac-

es significant vulnerabilities to climate 

change, including rising temperatures, erratic 

weather patterns, and increasing natural dis-

asters (8,9). These challenges disproportion-

ately affect children, who may also bear the 

psychological burden of anticipating worsen-

ing conditions in the future (10-13). Despite 

the growing global recognition of eco-

anxiety, there is limited research on its preva-

lence and determinants among children in 

resource limited settings. The study aims to 

evaluate the levels of eco-anxiety among Sri 

Lankan children and examine its association 

with climate change knowledge and per-

ceived worry. 

Methods 

Study setting and duration 

This cross-sectional study was conducted be-

tween January and April 2024 in the Colombo 

and Gampaha districts of the Western Prov-

ince of Sri Lanka. These districts were select-

ed for their urban and semi-urban characteris-

tics as well as their exposure to climate-

related challenges, making them suitable set-

tings to study eco-anxiety among adolescents. 
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mental health support is crucial to fostering resilience. Future research should explore interven-

tions to mitigate climate-related distress. 

Keywords: Eco-anxiety, adolescents, climate change, mental health.  



 Study population 

The study population comprised children aged 

11–17 years attending government schools 

within the Colombo and Gampaha districts. 

This age group was chosen because adoles-

cence is a critical period when individuals de-

velop heightened emotional and cognitive re-

sponses to environmental threats such as cli-

mate change. Children aged 11–17 years who 

provided informed consent and were able to 

complete the questionnaire independently were 

included. Those with diagnosed mental health 

disorders or who submitted incomplete ques-

tionnaires were excluded from the study. 

Sample size and sampling strategy 

A minimum sample size of 384 was calculated 

to achieve 80% power at a 5% significance lev-

el, based on an expected moderate effect size 

and accounting for cluster sampling design ef-

fects. This sample size is consistent with prior 

studies measuring eco-anxiety among adoles-

cents (6).  A design effect of 1.5 was applied to 

account for clustering at the school level, and 

the final sample size was adjusted accordingly. 

A multistage cluster sampling approach was 

used. Initially, a list of all government schools 

in the Colombo and Gampaha districts was ob-

tained from the Ministry of Education. From 

this sampling frame, four schools were selected 

using simple random sampling to ensure repre-

sentation of both urban and semi-urban set-

tings.  

Within each selected school, classes from 

grades 6 to 12 were considered as clusters. 

From each grade, one class was randomly se-

lected, and approximately 25 students were 

randomly chosen from class registers using a 

computer-generated random number list. This 

approach ensured proportional representation 

across age groups while maintaining the clus-

ter structure.  

Data collection 

Data were collected through a structured, self-

administered questionnaire completed during 

supervised classroom sessions. Participants 

were briefed on the study objectives and pro-

cedures before completing the questionnaire. 

To minimize response bias and encourage 

reliable answers, participants completed the 

questionnaire individually in a supervised en-

vironment, with research assistants available 

to provide technical support but without influ-

encing responses.  

Measurements 

The questionnaire consisted of demographic 

information, measures of eco-anxiety, climate 

change knowledge, and perceived worry. Eco

-anxiety was assessed using Hogg’s Eco-

Anxiety Scale, a validated 13-item instrument 

measuring emotional, cognitive, and behav-

ioral dimensions of eco-anxiety. Each item is 

rated on a Likert scale from 0 (not at all) to 3 

(very much), yielding a total score ranging 

from 0 to 39. Scores were categorized as low 

(0–13), moderate (14–26), and high (27–39), 

reflecting increasing levels of psychological  
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 distress.  Climate change knowledge was meas-

ured using a 10-item yes/no questionnaire cov-

ering key concepts such as causes, consequenc-

es, and mitigation strategies. Each correct an-

swer was scored as one point, producing a total 

score ranging from 0 to 10. The questionnaire 

was pretested among 10 adolescents from a 

similar demographic to ensure clarity, cultural 

relevance, and appropriateness. Feedback from 

pretesting informed minor revisions to improve 

question phrasing and clarity. Content validity 

of the knowledge assessment questionnaire was 

established through expert review by a panel of 

pediatricians, climate scientists, and psycholo-

gists. Exploratory factor analysis confirmed 

construct validity, and internal consistency reli-

ability was demonstrated by a Cronbach’s al-

pha of .85. Additionally, participants rated their 

perceived knowledge of climate change and 

level of worry using a Likert scale from 1 

(lowest) to 10 (highest). 

Data analysis 

Data analysis was performed using SPSS Ver-

sion 26. Descriptive statistics summarized de-

mographic data and eco-anxiety scores. Pear-

son correlation coefficients were used to exam-

ine associations between eco-anxiety, climate 

change knowledge, and perceived worry. Sta-

tistical significance was set at p<.05. 

Ethical considerations 

Ethical approval was obtained from the Ethics 

Review Committee of the Postgraduate Insti-

tute of Medicine, University of Colombo. All 

procedures adhered to the Declaration of Hel-

sinki. Informed assent was obtained from all 

participants and written consent was obtained 

from their parents. Confidentiality and ano-

nymity were strictly maintained, and partici-

pants were informed of their right to with-

draw from the study at any time without con-

sequences. 

Results 

The study included 386 children aged 11–17 

years, with a mean age of 15 years (SD = 

2.16). Among the participants, 151 (36.6%) 

were male, and 245 (63.4%) were female. 

The mean eco-anxiety score for all partici-

pants, as measured using Hogg’s Eco-Anxiety 

Scale, was 11.9 (SD = 2.32; 95% CI 11.7–

12.1; range = 0 - 34). The prevalence of mini-

mum or low, moderate, and severe eco-

anxiety was 61.7% (n=238), 32.9% (n= 127), 

and 5.4% (n= 21) respectively. Female chil-

dren had a higher prevalence of either moder-

ate or severe eco-anxiety scores compared to 

male counterparts, and the difference was sig-

nificant (χ2 – 6.34, p = .002). Over 30% of 

the respondents expressed experiencing emo-

tions such as sadness, anxiety, anger, power-

lessness, helplessness, and guilt. In addition, 

more than 25% reported that their emotional 

responses to climate change had a negative 

impact on their daily life and activities. Fur-

thermore, 155 (40.2%) children indicated that 

they frequently experienced negative thoughts 

related to climate change (thought the future 

is frightening).  
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 Knowledge in climate change 

Knowledge in climate change varied among 

participants, as assessed by the 10-item ques-

tionnaire. The percentage of correct responses 

ranged from 57.9% for knowledge about mal-

nutrition-related diseases to 96.1% for the be-

lief that climate change will worsen in the fu-

ture. Table 1 shows the percentage of partici-

pants who answered each knowledge question 

correctly, demonstrating variations in aware-

ness across key aspects of climate change. 
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Table 1: Summary of correct responses to the climate change knowledge questionnaire  

 Determinants of Hogg’s eco-anxiety scores 

A positive correlation was observed between 

self-reported knowledge of climate change and 

eco-anxiety scores (r =.18, p = 0.007). Children 

who expressed higher levels of worry regarding 

climate change demonstrated significantly ele-

vated eco-anxiety scores (r = .23, 95% CI 0.14–

0.32; p <.001). Younger adolescents, particu-

larly those aged 11–13 years, exhibited sig-

nificantly higher eco-anxiety scores compared 

to older participants aged 16–17 years (mean 

difference 1.8; 95% CI 1.5–3.1; p = 0.006). 

(Table 2). 

No. Question item Correct  
response 

1 Climate change increases the likelihood of extreme cold 270 (70.1%) 

2 Climate change increases the spread of diseases that are transmitted from 
one person to another, such as gastroenteritis 

243 (63.1%) 

3 Climate change increases the prevalence of malnutrition diseases 223 (57.9%) 

4 Climate change increases the likelihood of non-communicable diseases, 
such as asthma and other respiratory problems 

322 (83.7%) 

5 Climate change affects mental health and increases anxiety and depression 242 (62.9%) 

6 Climate change can impede health institutions from performing their role 
during severe cold spells or extreme heat 

316 (82.1%) 

7 Climate change displaces people and increases the number of refugees 333 (86.6%) 

8 Developed countries contribute more to climate change 276 (71.7%) 

9 Developing countries are more vulnerable to the effects of climate change 316 (82.1%) 

10 Climate change will be more severe in the future 370 (96.1%) 
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Table 2: Association of Hogg’s eco-anxiety scale with participant rated knowledge and worry re-

garding global climate change and age  

 Participants residing in urban areas reported 

higher eco-anxiety scores than their rural coun-

terparts (mean difference 3.2; 95% CI 1.8–4.6; 

p < 0.001). Adolescents actively involved in 

environmental advocacy had significantly high-

er eco-anxiety scores than those not engaged in 

such activities (mean difference 2.5; 95% CI 

1.4–3.6; p < 0.001). Most students (354; 

91.7%) reported being taught about climate 

change at school. A smaller proportion (290; 

75.1%) had discussed the topic with their par-

ents. Nearly all participants believed that cli-

mate change could harm them (374; 96.9%) 

and expressed interest in learning more (371; 

96.1%). However, fewer than half (184; 

47.7%) reported taking any actions to prevent 

climate change. Participants who had been 

taught about climate change in school or had 

discussed it with their parents exhibited mar-

ginally higher eco-anxiety scores, although 

the differences were not statistically signifi-

cant. Table 3 compares eco-Anxiety scores 

based on awareness, education, and actions 

related to climate change. 

Correlation 
Pearson  
correlation 
value 

p-value 

Hogg’s Eco 

Anxiety Score 

How do you rate your knowledge regarding global 

climate change? (Likert 1-10) 

.18 0.007 

Hogg’s Eco 

Anxiety Score 

How do you rate your worry about global climate 

change? (Likert 1-10) 

.23 <.001 

Variable Re-
sponse 

n Mean anx-
iety score 

Mean dif-
ference 

p-value 

Have you heard the term global warming? Yes 370 11.8   

-4.14 

  

0.06 No 16 15.9 

Have you ever been taught climate change 

at the school? 

Yes 354 11.8   

-1.97 

  

0.20 No 32 13.8 

Have your parents ever discussed climate 

change with you? 

Yes 290 11.9   

-0.15 

  

0.88 No 96 12.0 

Do you believe that climate change can 

harm you? 

Yes 374 12.0   

0.72 

  

0.77 No 12 11.2 

Are you keen to know about climate 

change? 

Yes 371 12.11   

4.29 

  

0.09 No 15 7.8 

Have you done anything to prevent climate 

change? 

Yes 184 11.9   

-0.03 

  

0.97 No 202 12.0 

Table 3: Comparison of eco-Anxiety scores based on awareness, education, and actions 

related to climate change 



 Figure 1 shows a positive correlation between 

eco-anxiety scores and participants’ actual cli-

mate change knowledge (r = .25; p < 0.001), 

indicating that higher knowledge levels are 

associated with increased eco-anxiety.  
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Figure 1: Correlation between eco-anxiety scores and climate change knowledge scores  

 Figure 2 shows a weak negative correlation be-

tween eco-anxiety scores and age (r = –0.14; p 

= 0.006), indicating that younger adolescents 

tend to report higher eco-anxiety scores). 

Figure 2: Association between eco-anxiety scores and age 
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 Discussion 

This study explored the prevalence and deter-

minants of eco-anxiety among Sri Lankan chil-

dren, shedding light on how climate change 

awareness, worry, and demographic factors in-

fluence psychological distress. The findings 

revealed that eco-anxiety is a notable concern 

among adolescents, with a mean score of 11.9 

on Hogg’s Eco-Anxiety Scale. A significant 

correlation was observed between perceived 

worry about climate change and eco-anxiety 

scores, emphasizing the psychological burden 

associated with increased concern for environ-

mental issues (14, 15). 

Participants with higher self-rated and actual 

knowledge of climate change demonstrated ele-

vated eco-anxiety scores, underscoring the dual

-edged nature of awareness. While knowledge 

is essential for fostering action, it can also am-

plify distress, particularly in individuals who 

feel powerless to address the enormity of the 

problem. The finding aligns with previous stud-

ies suggesting that greater environmental 

awareness may be associated with heightened 

emotional responses to perceived threats (16-

19). 

The analysis also highlighted that, younger ad-

olescents, particularly those aged 11–13 years, 

reported higher eco-anxiety scores than older 

participants. This could reflect a greater emo-

tional vulnerability and limited coping mecha-

nisms among younger age groups (2). Addi-

tionally, urban adolescents exhibited higher eco

-anxiety scores compared to their rural coun-

terparts. This urban–rural difference may re-

flect several contextual factors. Urban adoles-

cents are more likely to have greater exposure 

to climate-related information through digital 

media, school curricula, and social networks, 

which may increase both awareness and per-

ceived personal relevance of climate threats 

(20). Higher access to smartphones, internet 

platforms, and social media can amplify re-

peated exposure to climate-related content, 

including extreme weather events, environ-

mental degradation, and global crisis narra-

tives. Such exposure, while informative, may 

also intensify emotional responses by empha-

sizing the scale, urgency, and often uncontrol-

lable nature of climate change. Continuous 

engagement with climate-related news and 

imagery—particularly when framed in cata-

strophic or future-oriented terms—can con-

tribute to heightened worry, rumination, and a 

sense of helplessness among adolescents. In 

contrast, rural adolescents may have compar-

atively lower exposure to global climate dis-

course through digital media, and their per-

ceptions may be shaped more by direct envi-

ronmental experiences rather than abstract or 

large-scale narratives. This difference in in-

formation exposure and framing may partly 

explain the higher levels of eco-anxiety ob-

served among urban participants. 

These findings can be further understood 

through the lens of risk perception theory, 

which   suggests  that  individuals’ emotional 



 responses are shaped not only by objective risk 

but also by how risks are communicated, per-

ceived, and internalized. Repeated exposure to 

vivid, emotionally charged climate information 

may heighten perceived severity and personal 

vulnerability, thereby amplifying eco-anxiety 

(21,22). From a developmental psychology per-

spective, adolescence represents a period of 

heightened emotional sensitivity, abstract think-

ing, and future-oriented cognition (23). During 

this stage, young people are more capable of 

understanding long-term global threats such as 

climate change, yet may lack fully developed 

coping mechanisms to manage the associated 

uncertainty. This combination of increased 

awareness and limited emotional regulation 

may contribute to stronger anxiety responses, 

particularly in environments with high informa-

tional exposure. 

Children involved in environmental advocacy 

reported higher eco-anxiety scores, suggesting 

that active engagement with climate issues may 

heighten awareness and emotional responses. 

This association may reflect increased exposure 

to climate-related information and a greater 

sense of personal relevance. However, eco-

anxiety may, in some contexts, be associated 

with increased engagement in pro-

environmental behaviours and activism; this 

relationship is not uniform and may depend on 

factors such as individual coping capacity, per-

ceived efficacy, and the availability of support-

ive environments (24). Interestingly, partici-

pants who reported parental discussions or 

school-based education about climate change 

had slightly higher eco-anxiety scores, alt-

hough these differences were not statistically 

significant. This suggests that fostering dia-

logue and education around climate issues 

may raise awareness without necessarily over-

whelming adolescents (25). 

Several limitations should be considered when 

interpreting these findings. First, the cross-

sectional design prevents causal inferences 

about the relationship between knowledge, 

worry, and eco-anxiety. Longitudinal studies 

are needed to explore how eco-anxiety 

evolves over time and in response to interven-

tions. Second, the self-reported nature of the 

data introduces the potential for reporting bi-

as, particularly in the assessment of 

knowledge and worry (23). Additionally, alt-

hough a cluster sampling approach was used, 

residual clustering effects at the school or 

class level may not have been fully accounted 

for in the analysis, which could influence the 

precision of the estimates. Furthermore, the 

use of self-administered questionnaires intro-

duces the possibility of social desirability bi-

as, where participants may have over-reported 

socially acceptable attitudes or behaviours 

related to climate change and environmental 

concern. 

Conclusion 

Eco-anxiety is common among Sri Lankan 

children, particularly among those with great-

er climate change knowledge and higher lev-

els of perceived worry. Younger adolescents, 
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 urban residents, and those engaged in environ-

mental advocacy appear to be more vulnerable 

to climate-related psychological distress. These 

findings highlight the need to balance climate 

change education with appropriate mental 

health support. School-based interventions, in-

cluding structured mental health programmes 

and counselling support, may help adolescents 

process climate-related concerns in a support-

ive environment. In addition, integrating cli-

mate education within age-appropriate and so-

lution-focused frameworks may promote resili-

ence by fostering a sense of agency rather than 

fear. Future research should focus on develop-

ing and evaluating contextually relevant inter-

ventions that address eco-anxiety while sup-

porting informed engagement with climate 

change. 
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Abstract  

Background: Newborns face high mortality in the first minutes of life due to insufficient immedi-

ate care. Competent neonatal resuscitation is essential, yet nursing students often have knowledge 

gaps. Structured, evidence-based teaching is crucial. The study aimed to evaluate the effectiveness 

of Gagné’s instructional approach in enhancing nursing students’ knowledge of neonatal resusci-

tation.  

Methods: A non-randomized, quasi-experimental study was conducted with 60 fourth-year nurs-

ing students (30 per group). Knowledge was assessed using a 50-item questionnaire (KR-20 = 

0.79) at baseline, 14th, 30th, and 60th days post-intervention. The experimental group received 

Gagné’s Nine Events of Instruction. Data were analyzed using Chi-square tests, Fisher’s Exact 

tests, and two-way mixed ANCOVA, with adjustment for gender (p ≤ 0.05).   

Results: Baseline characteristics were similar between groups except for gender and residence. 

Pretest knowledge was low and comparable. Post-intervention, the experimental group showed 

significant improvement. Mixed ANCOVA indicated a strong Time × Group effect (p < 0.001) and 

minimal Time × Gender effect, showing learning gains were independent of gender, and confirm-

ing the effectiveness of Gagné’s approach. 

Conclusion: Gagné’s Nine Events of Instruction significantly enhances neonatal resuscitation 

knowledge among nursing students, enhancing their readiness to apply critical concepts. Adop-

tion of this instructional approach is encouraged to strengthen knowledge retention and support 

effective learning. 
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 Introduction  

The birth of a newborn is a hopeful milestone, 

yet the neonatal period, the first 28 days, re-

mains the most critical for survival and long-

term health. (1)Globally, about 2.3 million 

newborns die annually, nearly one million 

within the first 24 hours of life, underscoring 

the urgency of effective newborn care. Major 

causes include prematurity, asphyxia, infec-

tions, and congenital disorders, many of which 

are preventable with timely and skilled inter-

ventions. (2) 

In developing countries such as India, neonatal 

mortality remains a major public health con-

cern. UNICEF (2020) reports that over 50% of 

infant deaths occur within the first month, with 

around 40% happening during labor or within 

24 hours after birth. Wide regional disparities 

persist, highlighting the need for quality intra-

partum and immediate postnatal care.(3) Neo-

natal resuscitation is a crucial life-saving inter-

vention that can reduce these preventable 

deaths when performed effectively and 

promptly. 

At birth, while most newborns establish spon-

taneous respiration within seconds, about 5% 

require positive-pressure ventilation, and a 

smaller proportion need advanced resuscita-

tion. (4). Inadequate or delayed response can 

lead to serious complications or death, empha-

sizing the importance of skilled healthcare pro-

viders. (5) Nurses and nursing students, as 

frontline caregivers, play a pivotal role in initi-

ating neonatal resuscitation, particularly in 

low-resource settings. (6)  

Despite formal education, nursing students 

often exhibit a persistent “know–do gap,” 

wherein theoretical knowledge does not con-

sistently translate into confident clinical per-

formance. This gap manifests as poor skill 

retention, low confidence in performing neo-

natal resuscitation, and inadequate prepared-

ness for real-life scenarios. (7) Research indi-

cates that many nurses and nursing students 

lack the necessary knowledge and skills in 

neonatal resuscitation, which may hinder 

their capacity to deliver timely, life-saving 

care during childbirth.  

Bridging this gap requires teaching strategies 

that actively integrate cognitive, psychomo-

tor, and affective domains, linking theory to 

practice for meaningful learning. (8) Conven-

tional Neonatal Resuscitation Program (NRP) 

training typically relies on simulation tools 

and skilled instructors; however, these re-

sources may not be consistently available 

across institutions. (7) To overcome these 

challenges, Competency-based, student-

centered teaching approaches are increasingly 

recommended to link theory to practice and 

enhance new nurses’ confidence in clinical 

performance.  (9,10) 

Among innovative instructional models, Rob-

ert Gagné’s Nine Events of Instruction offers 

a structured, learner-centered framework that 

bridges theory and practice (11,12). Grounded 
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in both behavioural and cognitive theories, it 

creates internal and external learning condi-

tions that promote intellectual skills, verbal in-

formation, motor skills, and professional atti-

tudes (13,14). The nine sequential instructional 

events: gaining attention, informing learners of 

objectives, stimulating recall, presenting con-

tent, providing guidance, eliciting performance, 

giving feedback, assessing performance, and 

enhancing retention and transfer, ensure sys-

tematic learning (15–18). 

This model aligns with neurocognitive learning 

principles, strengthening attention, memory, 

and skill application. (19,20) Evidence supports 

its effectiveness in enhancing engagement and 

performance in health professions education. 

(21–23), though its application in neonatal re-

suscitation training among nursing students is 

limited. 

In this study, the experimental group of nursing 

students received structured instruction guided 

by Gagné’s Nine Events to improve knowledge 

retention and practical application in neonatal 

resuscitation. The study evaluates the effective-

ness of this learner-centered approach and its 

potential to strengthen nursing education and 

enhance students’ clinical preparedness. 

Materials and methods  

Design and participant 

A quasi-experimental, non-randomized control 

group study was conducted at Thasiah College 

of Nursing and Sree Ramakrishna College of 

Nursing in Tamil Nadu, India, from October to 

December 2024. A total of 60 fourth-year 

B.Sc. Nursing students were recruited via 

purposive sampling (30 per group). One col-

lege was assigned as the experimental group 

and the other as the control group based on 

feasibility and logistical considerations. 

Measures were implemented to prevent cross-

contamination, ensuring that intervention ma-

terials and teaching were delivered only to the 

experimental college, with no sharing of ma-

terials between institutions during the study 

period. 

Inclusion criteria included informed consent 

and availability during data collection. Exclu-

sion criteria included students from lower ac-

ademic years, absence, illness, or unwilling-

ness to participate. Sample size was calculat-

ed using G*Power 3.1.9.7 for a two-tailed 

independent t-test (power = 0.80, α = 0.05, 

Cohen’s d = 0.80), yielding a minimum of 26 

participants per group. Accounting for 10% 

attrition, 30 participants per group were en-

rolled. All completed the study. 

Intervention procedure 

The day after the pretest, the experimental 

group was split into three groups of 10 stu-

dents each, receiving neonatal resuscitation 

education and training based on Gagné’s Ap-

proach. The intervention was delivered over 

three consecutive days, with two sessions per 

day, each lasting 60 minutes, totalling                

6  sessions and 360 minutes (6 hours) of      

contact time.  The  sessions  were  structured  
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 progressively enhance the nursing students’ 

knowledge and practical skills in neonatal re-

suscitation. 

Experimental Group  

The experimental group received structured ne-

onatal resuscitation training based on Gagné’s 

Nine Events of Instruction over six sessions. In 

Session 1, learners’ attention was captured us-

ing neonatal resuscitation images (Gaining At-

tention), the learning objectives were communi-

cated (Informing Learners of Objectives), and 

prior knowledge, including fetal circulation, 

physiological changes after birth, and APGAR 

scoring, was reviewed (Stimulating Recall of 

Prior Learning). The session also included in-

struction on the definition, indications, key be-

havioral skills, preparation, necessary equip-

ment, and initial steps of neonatal resuscitation 

(Presenting the Stimulus). 

In Session 2, detailed teaching was provided on 

positive pressure ventilation, endotracheal intu-

bation, chest compressions, medication admin-

istration, stabilization of preterm infants, post-

resuscitation care, and the neonatal resuscita-

tion algorithm (Presenting the Stimulus). 

Sessions 3 and 4 focused on demonstrations of 

practical skills, including initial steps of new-

born care, positive pressure ventilation, endo-

tracheal intubation, chest compressions, and 

medication administration (Presenting the 

Stimulus). 

In Session 5, students’ doubts  and questions 

were addressed (Providing Learning Guidance). 

they practiced neonatal resuscitation skills un-

der minimal supervision (Eliciting Perfor-

mance), and received immediate constructive 

feedback from instructors and peers (Providing 

Feedback). 

In Session 6, individual student performance 

was assessed (Assessing Performance), key 

points were reinforced, and instructions for 

further practice were given to promote reten-

tion and transfer of skills to clinical settings 

(Enhancing Retention and Transfer). Finally, 

students’ learning was evaluated through a 

feedback questionnaire. 

The intervention schedule was as follows: 

Group I completed Sessions 1 and 2 on Day 1, 

Sessions 3 and 4 on Day 2, and Sessions 5 and 

6 on Day 3. Group II participated in Sessions 1 

and 2 on Day 1, Sessions 3 and 4 on Day 4, 

and Sessions 5 and 6 on Day 5. Group III at-

tended Sessions 1 and 2 on Day 1, Sessions 3 

and 4 on Day 6, and Sessions 5 and 6 on Day 

7. This structured approach allowed for pro-

gressive learning, hands-on practice, and as-

sessment of neonatal resuscitation Knowledge. 

A post-test, using the same Structured 

Knowledge Questionnaires, was conducted on 

the 14th, 30th, and 60th day of the intervention 

to assess the participants' neonatal resuscita-

tion Knowledge. To minimize potential recall 

bias and practice effects, the order of questions 

was randomized at each administration. Paral-

lel forms were not used; however, the spacing 

between assessments was intended to reduce 

memory of specific items.  
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 Instruments 

A structured paper-based self-report question-

naire was used to collect demographic infor-

mation, including socio-demographic, clinical 

competency variables, and Structured 

Knowledge Questionnaires on Neonatal Resus-

citation. Each is described in the following. 

Socio-demographic and clinical competency 

variables: 

The demographic section collected information 

such as age, gender, religion, place of residence 

during studies, and the percentage of marks 

obtained in the third-year university examina-

tion. The clinical competency section inquired 

about prior knowledge of neonatal resuscitation 

and its sources. It also gathered details regard-

ing previous training in neonatal resuscitation, 

including the source of training, duration of 

labor room and NICU postings, and whether 

participants had witnessed neonatal resuscita-

tion during their clinical experience. Addition-

ally, participants were asked whether they had 

performed neonatal resuscitation on newborns 

during clinical practice and the type of hospital 

where their clinical training took place. The 

Content Validity Ratio score was 0.95. 

Structured Knowledge Questionnaire: 

This section included 50 multiple-choice ques-

tions (MCQs) designed to evaluate knowledge 

of neonatal resuscitation. Each correct answer 

earned 1 point, making the total score range 

from 0 to 50. Knowledge levels were divided 

into five categories based on percentage scores 

for reporting purposes. A score below 19% in-

dicated extremely poor knowledge, while 

scores from 20% to 39% were classified as 

poor. Participants scoring between 40% and 

59% were considered to have average 

knowledge, and those with scores from 60% 

to 79% were regarded as having good 

knowledge. A score above 80% reflected ex-

cellent knowledge. These categories were ar-

bitrary, as parametric analyses were conduct-

ed using continuous scores. Face and content 

validity were confirmed to validate the instru-

ment by 10 experts, including 8 nursing ex-

perts and 2 neonatologists, with a Content Va-

lidity Ratio score of 0.98. A pilot study with 

10 nursing students was conducted to assess 

clarity and feasibility. The Reliability was ini-

tially determined in the pilot sample, meas-

ured by the Kuder–Richardson (KR-20), with 

a value of 0.79, with a 95% confidence inter-

val of 0.72 to 0.81, indicating good internal 

consistency. Reliability was subsequently con-

firmed in the main study sample, demonstrat-

ing consistent internal consistency and sup-

porting the questionnaire’s stability for repeat-

ed use.  

Statistical analysis 

Data were analyzed using SPSS version 25. 

Descriptive statistics summarized de-

mographics, clinical competency characteris-

tics, and knowledge scores. Group homogene-

ity was tested using the Chi-square and Fish-

er’s Exact tests. Changes in knowledge over-

time were evaluated using a two-way      

mixed ANCOVA, with gender included as a   
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 covariate and Greenhouse-Geisser correction 

applied where sphericity was violated. A p-

value ≤ 0.05 was considered significant. 

Results 

Baseline characteristics showed no significant 

differences in age (p = 0.929), with 83% of the 

experimental group and 87% of the control 

group aged 21–22 years, or academic perfor-

mance (p = 0.871), with 70% of both groups 

scoring 61–70% in third-year university exami-

nations. Significant differences were observed 

in gender (p = 0.011), with the experimental 

group comprising 23% males and 77% females, 

while the control group was entirely female, 

and in place of residence (p = 0.024), with 20% 

of the experimental group being day scholars 

compared to 100% hostelers in the control 

group. No significant differences were found 

in religion (p = 0.307), prior knowledge of 

neonatal resuscitation (p = 0.519), or previous 

training (p = 0.519), with all participants re-

porting knowledge primarily from lectures (77

–83%) or lecture-workshop combinations (17

–23%). Clinical exposure was comparable, 

with all participants completing over 15 days 

in labor room postings and 11–15 days in 

NICU postings at private hospitals. Exposure 

to witnessing neonatal resuscitation was simi-

lar (p = 0.190), with 33% (experimental) and 

40% (control) reporting observation, and no 

participants had independently performed the 

procedure (Table 1). The comparability across 

most variables supports the study’s design va-

lidity.  
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Table 1: Between-group Comparison of Demographic and Clinical Competence Characteristics 

of the Participants (N = 60) 

Variables Category Experimental 

n (%) 

Control 

n (%) 

P-value 

Age (years) 21 12 (40) 12 (40) .929** 

22 13 (43) 14 (47)  

23 5 (17) 4 (13)  

Gender Male 7 (23) 0 (0) .011* 

Female 23 (77) 30 (100)  

Religion Hindu 18 (60) 20 (67) .307* 

 Christian 9 (30) 10 (33)  

Muslim 3 (10) 0 (0)  

Place of stay Hosteler 24 (80) 30 (100) .024* 

Day Scholar 6 (20) 0 (0)  

Academic perfor-
mance (3rd year) 

<60% 3 (10) 2 (7) .871** 

61–70% 21 (70) 21 (70)  

71–80% 6 (20) 7 (23)  

>80% 0 (0) 0 (0)  

Sources of 
knowledge 

Lecture 23 (77) 25 (83) .519** 

Lecture + Workshop 7 (23) 5 (17)  

Previous training in 
neonatal resuscita-
tion 

Yes 7 (23) 5 (17) .519** 

No 23 (77) 25 (83)  

Sources of training Laboratory 0 (0) 0 (0) .519** 

Workshop 7 (100) 5 (100)  

Duration of Labor 
Room posting 

>15 days 30 (100) 30 (100) – 

Duration of NICU 
posting 

11–15 days 30 (100) 30 (100) – 

Witnessed neonatal 
resuscitation 

Yes 10 (33) 12 (40) .190** 

No 20 (67) 18 (60)  

Type of hospital for 
clinical training 

Private 30 (100) 30 (100) – 

* Fisher’s exact test; ** Chi-square test 



 

 Knowledge levels at baseline showed compara-

ble deficits, with 70% of both groups scoring in 

the low knowledge range (20–40%) and mean 

scores of 16.9 ± 4.97 (experimental) and 15.6 ± 

4.63 (control). No participants had excellent 

(>80%) or good (60–80%) knowledge, and 7% 

(experimental) and 13% (control) had extreme-

ly low knowledge (<20%). Following the inter-

vention, the experimental group demonstrated 

significant improvement. In post-test 1, 23% 

achieved excellent knowledge, 70% reached 

good knowledge, and the mean score rose to 

38.1 ± 3.85, while the control group remained 

unchanged (70% low, mean: 15.2 ± 4.59). In 

post-test 2, the experimental group maintained 

17% excellent and 63% good knowledge 

(mean: 36.1 ± 5.70), while the control group 

had 10% extremely low and 73% low 

knowledge (mean: 15.4 ± 4.51). By post-test 

3, the experimental group retained 17% excel-

lent and 60% good knowledge (mean: 34.9 ± 

6.07), indicating a slight decline, while the 

control group showed 77% low and 10% ex-

tremely low knowledge (mean: 15.2 ± 4.11). 

(Table 2) 
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Table 2: Comparison of Knowledge Level on Neonatal Resuscitation Among Nursing Students 

in Experimental and Control Groups Across Time (N = 60) 

Knowledge Level 
Pretest Post-test 1 Post-test 2 Post-test 3 

EG CG EG CG EG CG EG CG 

Excellent 
Knowledge 
(>80%) 

n (%) 0 (0%) 0 (0%) 7 (23%) 0 (0%) 5 (17%) 0 (0%) 5 (17%) 0 (0%) 

Good 
Knowledge 
(60–80%) 

n (%) 0 (0%) 0 (0%) 21 (70%) 0 (0%) 
19 
(63%) 

0 (0%) 
18 
(60%) 

0 (0%) 

Average 
Knowledge 
(40–60%) 

n (%) 7 (23%) 
5 
(17%) 

2 (7%) 5 (17%) 6 (20%) 
 5 
(17%) 

7 (23%) 4 (13%) 

Low 
Knowledge 
(20–40%) 

n (%) 
21 
(70%) 

21
(70%) 

0 (0%) 21 (70%) 0 (0%) 
22 
(73%) 

0 (0%) 
23 
(77%) 

Extremely 
Low 
Knowledge 
(<20%) 

n (%) 2 (7%) 
4 
(13%) 

0 (0%) 4(13%) 0 (0%) 3 (10%) 0 (0%) 3 (10%) 

Mean ± SD 
16.9 ± 
4.97 

15.6 ± 
4.63 

38.1 ± 
3.85 

15.2 ± 
4.59 

36.1 ± 
5.70 

15.4 ± 
4.51 

34.9 ± 
6.07 

15.2 ± 
4.11 

n = Frequency, % = Percentage, EG = Experimental Group, CG = Control Group 



 

 Shapiro–Wilk tests confirmed that neonatal re-

suscitation knowledge scores were approxi-

mately normally distributed for both experi-

mental and control groups across all time 

points (p > .05). Mauchly’s test indicated a vio-

lation of sphericity (χ²(5) = 44.417, p < .001), 

and Greenhouse–Geisser corrected degrees of 

freedom were applied in all within-subjects 

analyses. Levene’s tests confirmed homogene-

ity of variances for all posttests, with Posttest 

3 showing a minor deviation (p = .013). Over-

all, the assumptions were adequately met, sup-

porting the validity of the ANCOVA results. 

(Table 3) 
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Table 3. Assumption tests for neonatal resuscitation knowledge scores before mixed ANCOVA 

(controlling for gender) (N=60) 

Effect / Source df Statistic / Test p 

Shapiro–Wilk (Pretest) 30,30 Exp: .955, Ctrl:.958 Exp: .223; Ctrl: .283 

Shapiro–Wilk (Posttest 1) 30,30 Exp: .951, Ctrl:.964 Exp: .185; Ctrl: .381 

Shapiro–Wilk (Posttest 2) 30,30 Exp: .938, Ctrl:.944 Exp: .082; Ctrl: .118 

Shapiro–Wilk (Posttest 3) 30,30 Exp: .955, Ctrl:.942 Exp: .226; Ctrl: .105 

Mauchly’s Test (Time) – χ²(5) = 44.417 < .001 

Greenhouse–Geisser ε – GG = .665 – 

Levene’s Test (Pretest) 1, 58 .197 .658 

Levene’s Test (Posttest 1) 1, 58 .569 .454 

Levene’s Test (Posttest 2) 1, 58 2.126 .150 

Levene’s Test (Posttest 3) 1, 58 6.523 .013 

p < .05 indicates statistical significance; p < .001 indicates highly significant. Exp = Experimental group; Ctrl 
= Control group; GG = Greenhouse–Geisser corrected df. 

 The mixed ANCOVA results indicate that 

Gagné’s Nine Events of Instruction significant-

ly improved neonatal resuscitation knowledge 

over time. Multivariate tests (Pillai’s Trace) 

showed a significant main effect of Time (F(3, 

55) = 26.675, p < .001, η² = .593) and a signifi-

cant Time × Group interaction (F(3, 55) = 

539.489, p < .001, η² = .967), demonstrating 

that knowledge scores increased differently in 

the experimental and control groups. The Time 

× Gender interaction was not significant (F

(3, 55) = 2.299, p = .088, η² = .111), indicat-

ing that gender did not significantly influ-

ence learning outcomes. 

Within-subjects analyses with Greenhouse–

Geisser correction confirmed significant ef-

fects of Time (F(1.995, 113.697) = 27.436, p 

< .001, η² = .325) and Time × Group (F

(1.995, 113.697) = 457.872, p < .001, η² 

= .892). Contrasts revealed significant linear 



 

 (F = 28.799, p < .001, η² = .412) and quadratic 

trends (F = 46.326, p < .001, η² = .434), indi-

cating knowledge increased over time with 

some curvature. Time × Group contrasts were 

highly significant across linear, quadratic, and 

cubic effects (all p < .001, η² = .818–.946), 

confirming a robust intervention effect. 

Between-subjects analyses showed a signifi-

cant effect of Group (F(1, 57) = 148.065, p 

< .001, η² = .722), while gender as a covariate 

was not significant (F(1, 57) = 1.627, p 

= .207, η² = .028), highlighting that the in-

structional approach, rather than gender, was 

the primary determinant of posttest knowledge 

gains.  Overall, these findings strongly sup-

port the effectiveness of Gagné’s Nine Events 

of Instruction in enhancing neonatal resuscita-

tion knowledge among nursing students, with 

very large effect sizes and high observed pow-

er. (Table 4) 
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Table 4: Effects of Gagné’s nine events of instruction on neonatal resuscitation knowledge 

(Mixed ANCOVA, Controlling for Gender) 

Effect / Source df F p Par-

tial η² 

Observed 

Power 

Multivariate Tests (Pillai’s Trace) 

Time 3, 55 26.675 < .001 .593 1.000 

Time × Gender 3, 55 2.299 .088 .111 .549 

Time × Group 3, 55 539.489 < .001 .967 1.000 

Within-subjects effects (GG corrected) 

Time 1.995, 113.697 27.436 < .001 .325 1.000 

Time × Gender 1.995, 113.697 3.593 .031 .059 .655 

Time × Group 1.995, 113.697 457.872 < .001 .892 1.000 

Within-Subjects Contrasts 

Time Linear 1 28.799 < .001 .412 1.000 

Time Quadratic 1 46.326 < .001 .434 .998 

Time Cubic 1 4.180 .046 .064 .491 

Time × Gender Linear 1 5.145 .027 .146 .866 

Time × Gender Quadratic 1 2.213 .142 .037 .310 

Time × Gender Cubic 1 .211 .648 .004 .074 

Time × Group Linear 1 343.150 < .001 .863 1.000 

Time × Group Quadratic 1 1006.940 < .001 .946 1.000 

Time × Group Cubic 1 256.910 < .001 .818 1.000 

Between-Subjects Effects 

Intercept 1, 57 55.244 .000 .492 1.000 

Gender (covariate) 1, 57 1.627 .207 .028 .241 

Group 1, 57 148.065    

p < .05 indicates statistical significance; p < .001 indicates highly significant.  



 

 The adjusted means indicate that neonatal re-

suscitation knowledge increased substantially 

in the experimental group following Gagné’s 

Nine Events of Instruction, while scores in the 

control group remained largely unchanged. The 

experimental group showed the largest gain at 

Posttest 1 (37.83 ± 0.80) compared to the con-

trol group (15.50 ± 0.80), with a very large be-

tween-group effect size (Cohen’s d = 5.10). 

Although scores in the experimental group 

declined slightly at Posttests 2 and 3, they re-

mained markedly higher than those in the con-

trol group, with Cohen’s d values of 3.79 and 

3.56, respectively. These results demonstrate a 

sustained impact of the instructional approach 

on knowledge acquisition, regardless of gen-

der. (Table 5) 
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Table 5. Adjusted Means and Between-Group Effect Sizes for Neonatal Resuscitation Knowledge 

Across Time (N = 60) 

Time 
Point 

Experimental 
Group (Mean ± 
SE) 

Control Group 
(Mean ± SE) 

95% CI 
(Exp) 

95% CI 
(Ctrl) 

Cohen’s d 

Pretest 16.78 ± 0.92 15.69 ± 0.92 14.95–18.62 13.85–17.52 – 

Posttest 1 37.83 ± 0.80 15.50 ± 0.80 36.23–39.43 13.90–17.10 5.10 

Posttest 2 35.68 ± 0.96 15.79 ± 0.96 33.76–37.60 13.87–17.71 3.79 

Posttest 3 34.46 ± 0.97 15.61 ± 0.97 32.51–36.40 13.67–17.55 3.56 

Means are adjusted for gender. Cohen’s d represents the between-group effect size at each posttest; not applicable 

(–) for Pretest.  

 Discussion 

This study demonstrates the significant impact 

of Gagné’s Nine Events of Instruction on en-

hancing and sustaining nursing students’ 

knowledge of neonatal resuscitation. Partici-

pants in the experimental group achieved sub-

stantial and enduring knowledge gains post-

intervention, while the control group showed 

no significant improvement. Mixed ANCOVA 

confirmed a strong Time × Group effect (F

(1.995, 113.697) = 457.872, p < .001, η² = 

0.892) with minimal influence of gender (F

(1.995, 113.697) = 3.593, p = .031, η² = 0.059), 

indicating that the instructional design, rather 

than participant demographics, primarily 

drove  learning outcomes. These findings af-

firm the value of evidence-based, structured 

instructional frameworks that are grounded in 

cognitive psychology. Gagné’s model offers a 

sequential learning pathway that captures at-

tention, facilitates information processing, and 

promotes long-term retention, which is espe-

cially beneficial for the mastery of procedural 

skills in clinical contexts. (24) 

These findings align with prior evidence 

showing Gagné’s framework improves 

knowledge, practical skills, and learning    

transfer   in   health   professions   education 



 

 (standardized mean differences up to 1.83, p 

< .00001) (9). Although the literature specifi-

cally applying Gagné’s framework to neonatal 

resuscitation in recent years is limited, broader 

research supports its effectiveness across di-

verse nursing specialties, including respiratory 

and critical care. (25), operating room training, 

neurosurgery, general surgery (9), Mental 

Health Nursing (26), and in Oncology nursing 

(27). The model has also been effective in ob-

stetric emergency simulations, (15) and geriat-

ric care training during the COVID-19 pan-

demic (28), illustrating its versatility in trans-

lating theoretical knowledge into procedural 

competence. Hybrid and scenario-based ap-

proaches integrated with Gagné’s framework 

have consistently enhanced learner confidence, 

engagement, and performance in high-stakes 

settings. (24) 

Beyond nursing, Gagné’s approach has been 

successfully applied in pharmacy education for 

medication management, (12)design of special 

care dentistry educational activity (29), physio-

therapy for motor skill training, and medical 

education contexts, including A-scan biometry, 

vestibular disorder education, and preoperative 

diabetic patient management (30,31,13,32)

These applications further underscore the mod-

el’s adaptability across healthcare disciplines. 

The baseline deficits in neonatal resuscitation 

knowledge observed in this study are consistent 

with prior research highlighting gaps among 

healthcare students before structured training 

(33,34). Such deficits are concerning, given 

the critical nature of neonatal resuscitation, 

where timely and competent intervention is 

essential. The significant post-intervention 

improvements in the experimental group, cou-

pled with demographic parity between groups, 

indicate that the knowledge gains were at-

tributable to the instructional design rather 

than external factors. Although minor demo-

graphic differences were present, controlled 

intervention conditions and statistical adjust-

ment for gender minimized potential con-

founding effects. 

The sustained knowledge retention observed, 

despite a modest decline at later post-tests, 

aligns with findings from other clinical do-

mains, where knowledge decay occurs with-

out periodic reinforcement. (35). While the 

effect sizes were very large, it is important to 

note that repeated testing using the same in-

strument may have contributed to some infla-

tion of scores. Nevertheless, the randomiza-

tion of question order and spaced assessments 

helps mitigate recall bias and practice effects. 

The adaptability of Gagné’s framework to 

modern educational approaches, such as mi-

crolearning and digital platforms, offers po-

tential strategies for sustaining knowledge and 

skills over time. (36). 

The alignment of Gagné’s instructional events 

with natural cognitive processes facilitates 

meaningful learning, enabling learners to         

acquire,   consolidate,   and  transfer  complex  
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 knowledge efficiently. This study shows that 

structured, learner-centered instruction im-

proves long-term knowledge in critical clinical 

skills. Curriculum designers can use sequential, 

cognitively aligned strategies to help students 

apply knowledge in practice. Even in resource-

limited settings, such approaches enhance 

knowledge, skill, confidence, and performance. 

Overall, the findings support the broader appli-

cation of Gagné’s Nine Events of Instruction in 

nursing education. The framework’s sequential, 

cognitively aligned design facilitates rapid 

knowledge acquisition, procedural skill devel-

opment, and long-term retention, making it par-

ticularly suitable for high-stakes, skill-intensive 

domains such as neonatal resuscitation. By ad-

dressing critical gaps in both cognitive and psy-

chomotor competencies, this instructional ap-

proach contributes to developing safe, compe-

tent, and confident nursing practitioners. 

Conclusion 

Gagné’s instructional model significantly out-

performs traditional methods in improving neo-

natal resuscitation knowledge among nursing 

students. Aligning instructional strategies with 

cognitive processes and incorporating struc-

tured practice, the model supports deeper un-

derstanding and sustained knowledge retention. 

Adoption of this instructional framework in 

nursing education may enhance learner prepar-

edness and confidence in managing neonatal 

resuscitation scenarios, which could potentially 

contribute to improved clinical practice and 

neonatal outcomes. 

Limitations and Recommendations 

This study focused solely on knowledge out-

comes and did not evaluate psychomotor 

skills or real-world clinical performance, lim-

iting its direct applicability to clinical practice. 

Conducted within a single institution with a 

relatively small, regionally based sample, the 

findings may have restricted generalizability, 

and unmeasured institutional or environmental 

factors could have influenced outcomes. The 

repeated administration of the same 50-item 

questionnaire across all time points may have 

introduced recall bias or practice effects, po-

tentially inflating scores despite spaced testing 

intervals. Future research should evaluate 

skills using Gagné’s model, employ multi-

center designs to enhance generalizability, 

compare Gagné’s model with other active 

learning strategies (e.g., Learning Science-

Based Pedagogical Design Model [LSPPDM], 

virtual reality), and assess long-term 

knowledge retention and translation to clinical 

practice. Additionally, exploring digital tools 

and blended learning approaches may provide 

scalable, resource-efficient methods to en-

hance instructional delivery, particularly in 

resource-limited settings. Addressing these 

areas in future studies will strengthen evi-

dence for both cognitive and psychomotor 

outcomes in neonatal resuscitation education. 
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Abstract  

Background: Mothers who experience preterm delivery express feelings of failure and suffered 

emotional stress because of their lack of preparation for the premature birth and the uncertainty 

surrounding the newborn's survival and longevity. This study aimed to explore the perceptions 

and challenges of mothers having preterm newborns in a Neonatal Intensive Care Unit.  

Methods: A descriptive phenomenological study employed using purposively selected ten mothers 

of preterm babies at Tikur Anbesa Specialized Hospital from Jan 20 to Feb 20, 2025. An open-

ended interview guide was used for generating data. Then, the generated interview data was au-

dio recorded, transcribed, translated to English and imported to Atlas.ti 25 for data analysis. Fi-

nally, Colaizzi's 7-step approach to inductive thematic analysis was used for the final data analy-

sis. Trustworthiness of the research was ensured by implementing the four Lincoln and Guba cri-

teria.   

Results: Mothers described the experience of preterm birth as a sudden, overwhelming, and emo-

tionally traumatic event, often accompanied by negative emotions like feelings of fear, sadness, 

worries, and hopelessness. Many perceived that preterm babies might not grow or survive. Dur-

ing their stay in the Neonatal Intensive Care Unit (NICU), these mothers faced numerous chal-

lenges, including a lack of adequate counseling, scarce resources, and the unfamiliar and intimi-

dating environment. They emphasized the need for both emotional and practical support from 

healthcare providers, family members, and the broader community  
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 Background   

A preterm newborn is one that is born alive 

before 37-weeks of pregnancy, is a global 

health concern (1). It can result from spontane-

ous labor or medically indicated inductions to 

terminate pregnancy. Each year, over 15 mil-

lion infants are born prematurely, with approx-

imately one million deaths due to associated 

complications (2-4). This burden is particular-

ly high in low- and middle-income countries, 

including sub-Saharan Africa and South Asia 

(5).  

When a baby is born prematurely, the end of 

the pregnancy is usually sudden and unex-

pected (6). Mothers who experience preterm 

delivery express feelings of failure and inade-

quacy, as they perceive an inability to carry 

their pregnancy to full term and to defend their 

babies from damage and distress. Moreover, 

when mothers have the opportunity to see their 

newborn, many find the infant's physical ap-

pearance and behavior to be a source of stress. 

Majority of the mothers of preterm infants ex-

periencing negative emotions during their ini-

tial encounter with their baby, including fear 

regarding the infant's small size, concerns 

about their medical condition, and feelings of 

detachment, and they are at a higher risk of 

experiencing compromised postpartum men-

tal well-being (7-9).   

Perceptions of mothers are deeply influenced 

by emotional, cultural and situational factors. 

Mothers of preterm babies face various emo-

tional and socio-economic challenges. The 

emotional and psychological problems in-

clude feelings of anxiety, fear, guilt and de-

pression (10-12). Many mothers feel anxiety 

and fear for their baby’s health, survival, and 

future development, often coupled with guilt 

or self-blame for the early birth, they perceive 

their preterm babies as not grow, fragile and 

in need of constant care and monitoring (8, 9, 

13). Neonatal Intensive Care Unit (NICU) is  

an unfamiliar and frightening environment 

for parents (14). Various studies indicate that 

the hospitalization of infants to NICU is a 

difficulty experience, described by mothers as 

“full of stress’’ (15). Maternal stress can have 

long-term negative effects on the mother and 

infant, and those infants are at increased risk 

for adverse developmental, cognitive, and 

mental health outcome (16). 

Mothers can understand the preterm babies 

based on the appearance of the newborns they 

described as the babies born early are small in 

size, weak,  underweight,  have  visible  veins  
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 around the abdomen, wrinkled skin and have 

sunken forehead (17). Also,  being young 

mother, carrying heavy loaded material, acci-

dent at pregnancy time, family conflict, being 

beaten by a husband, illness during pregnancy, 

The will of God, evil eye and curse were per-

ceived by mothers as the causes of preterm 

birth (3).  

Several studies conducted in different country 

including Ethiopia, on community perceptions 

and experience on caring of premature babies 

found that warmth for preterm newborns was 

universal care. It is provided by wrapping cot-

ton cloth, making fire inside the house, closing 

window and doors, exposing to sunlight, de-

layed bathing after birth and keeping the baby 

inside the house all the time. Besides this ex-

pressing or squeezing breast milk to a cup and 

using a spoon to feed the preterm newborn is a 

widespread practice across all countries. Also, 

frequent bathing, changing cloth, cleaning 

equipment, cleaning the breast before feeding 

and using wipes was the most common practice 

to keep premature babies hygienic (3, 18-

21).Social pressures, such as stigma and judg-

ment from the community, leads mothers' to 

isolation and stress, additionally inadequate 

family support, high medical costs, insufficient 

counseling from health workers, uncomfortable 

NICU environment and challenges with feed-

ing are existed problems  (10-12). 

Understanding  a complex parental/mothers 

experience to a greater degree is important to 

take evidence-based action to improve maternal 

health, promote child development, and im-

prove long-term health outcomes for both 

mothers and their preterm babies. Finally, pre-

term babies need close follow-up and pro-

longed care at home after being discharged 

from the NICU. Mothers are primary care giv-

ers and have the greatest responsibility in car-

ing for their infants. Therefore, maintaining 

maternal health and well-being is crucial. The 

aim of this study was to gain a deeper under-

standing of mothers’ perceptions to raise 

awareness and identify effective interventions 

and support strategies based on the challenges 

they faced. 

Methods  

Study setting: The study was conducted at 

Tikur Anbessa Specialized Hospital, located in 

Addis Ababa, the capital city of Ethiopia, 

which is the main teaching hospital for Addis 

Ababa University. The hospital’s neonatal in-

tensive care unit includes separate critical, sub-

critical and kangaroo mother care rooms.. On 

average, 696 preterm infants are admitted an-

nually.  

Study design: A descriptive phenomenologi-

cal study design was used to explore mothers’ 

perceptions and challenges with preterm ba-

bies in NICU. 

Study participants: Mothers of premature 

neonates admitted to NICU during the data 

collection period. 

Eligibility criteria: Mothers with preterm 

(less than 37 weeks of gestation), underweight  
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 (less than 1500 gram) and a sick neonate in the 

NICU for more than a week were included in 

the study. Mothers who were unwilling to pro-

vide voluntary informed consent were excluded 

in adherence to research ethical guidelines, as 

participation must be entirely voluntary. Addi-

tionally, mothers who were extremely ill or had 

a known history of mental illness were exclud-

ed to avoid placing stress on them and to en-

sure the reliability of the data.  

Participant recruitment: This study em-

ployed purposive samples of mothers with the 

phenomenon being studied and who could pro-

vide rich and relevant information. Before re-

cruiting study participants, the newborns’ pro-

files reviewed to determine their gestational 

age, health condition and admission date to se-

lect appropriate mothers for the in-depth inter-

view. A total of 10 mothers were included in 

the study which was determined based on the 

principle of data saturation [where no new ide-

as or concepts emerged from additional inter-

views]. Saturation was assessed continuously 

throughout data collection and daily analysis. 

The saturation ensured in the areas of mothers’ 

understanding of preterm birth, their emotional 

responses to preterm delivery and NICU ad-

mission, perceived challenges, and the need for 

social and familial support. 

Interview guide and procedures: The inter-

view guide was developed from related litera-

ture (1) .The interview guide included eight 

topic guides with different probing items.  It 

was initially prepared in English and then 

translated into Amharic to facilitate effective 

communication during interviews. The inter-

view guide included topics such as partici-

pants’ socio-demographic characteristics, per-

ceptions of preterm birth, perceived causes, 

infant care practices, challenges faced, emo-

tional responses, and support they needed (see 

Supplement table). Data were collected 

through face-to-face using in-depth interviews 

using interview guide that allowed partici-

pants to express their perceptions and experi-

ences of having a preterm newborn, from the 

birth of the preterm baby through admission to 

the NICU, including their plans and concerns 

for care after discharge. All interviews were 

conducted by the principal investigator (PI) 

[TM] at TASH. Audio recordings were made 

after participants consented, and observational 

notes were taken to capture non-verbal re-

sponses such as facial expressions and emo-

tional reactions. Each interview was tran-

scribed verbatim at the end of the day after 

listening and re-listening of the recordings 

multiple times to ensure accuracy. 

Data analysis processing: Data collection 

and analysis were carried out simultaneously 

due to the nature of qualitative study. The au-

dio-recorded interviews were transcribed and 

translated verbatim into English by the princi-

pal investigators [TM & HA]. Notes taken 

during interview on non-verbal responses such 

as facial expressions and emotional reactions 

of the respondents were also included in the 

audio-recorded  transcription.  The  interview  
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 transcripts were then coded using the qualita-

tive data analysis software ATLAS.ti version 

25. The interview transcripts were analyzed 

using inductive thematic analysis following 

Colaizzi’s descriptive phenomenological ap-

proach (22). Step 1: Familiarization: the PI re-

peatedly listened to the audio recordings and 

read the verbatim transcripts of all interview’s 

multiple times. Step 2: identifying significant 

statements: PI reviewed the interview tran-

scripts and systematically identified statements 

that were directly related to the phenomenon 

being investigated. Step 3: Formulating mean-

ings: related codes were grouped in ATLAS.ti 

to develop conceptual categories that reflected 

shared meanings across participants’ state-

ments. Step 4: Clustering theme: based on the 

formulated meanings, clusters of related ideas 

were developed and organized into broader 

themes that represented the key aspect of par-

ticipants’ perspectives. Step 5: Developing an 

Exhaustive Description, step 6: Producing the 

fundamental structure of the phenomenon. Step 

7: Seeking verification of the fundamental 

structure: the PI attempted to contact several 

participants to validate the findings. Although a 

few participants responded, this process en-

sured that the interpretations accurately reflect-

ed their insight and experiences and allowed 

for any necessary clarifications or corrections 

to enhance the study’s credibility.  

Trustworthiness: In ensuring trustworthiness 

four basic Lincoln and Guba criteria (23) of 

qualitative study were maintained. 

Credibility: ensured through prolonged en-

gagement of investigator with study partici-

pants was done, starting from thinking in re-

searcher minded about participants recruit-

ment, through audio recorded interview with 

iterative questioning, and through verbatim 

transcription after listening and re-listening 

records two to three times. Member checking 

was conducted after the interviews were tran-

scribed and preliminary findings were identi-

fied.  

Transferability: thorough detailed descrip-

tion of the study area, research design, data 

collection, and analysis process the results 

were given in to ensure the transferability of 

the research findings to similar settings. 

Dependability: To ensure dependability, each 

stage of the research process was carefully 

documented, including interview transcripts, 

the coding process and key decisions made 

from data collection to analysis. The entire 

process from listening to recordings to analy-

sis was carried out with a peer researcher (a 

colleague with similar academic qualifica-

tions) to enhance the study dependability.  

Conformability: Field notes and audio rec-

ords were kept as an audit trial to confirm that 

the data interpretation accurately reflects the 

participants' own words rather than the re-

searchers' opinions or views by using the par-

ticipants' own words from interview tran-

scripts.  

Ethical consideration: Ethical clearance for 

the start  of  the  study  was  obtained from the 
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 Institutional review board (IRB) with protocol 

number SNM/18/2025 of Addis Ababa Universi-

ty, College of Health Sciences, School of Nurs-

ing and Midwifery, Department of Nursing. 

Official letters of cooperation were obtained 

from nursing department of Tikur Anbesa spe-

cialized hospital. Before conducting the study, 

the purpose, general content and nature of the 

investigation was explained to each respondent. 

The subjects were informed that any infor-

mation they provided was kept confidential and 

their names were replaced by a code identifica-

tion number during data collection, analysis 

and reporting. Additionally, the respondents 

were informed that their responses would not 

bring any harm to them. The participants were 

signing the consent form indicating their volun-

tary participation in the study and permission 

for the audio recording of the interviews. 

Result  

Demographic characteristics of participants  

Based on data saturation, 10 mothers were in-

cluded in the study. Most of the study partici-

pants (90%), were aged 25-34 and all resided in 

urban areas. Eight (Eighty percent) were ortho-

dox, while twenty percent  were Muslim. Nini-

ty percent of the  mothers were married, and 

seven (seventy percent) were housewives. Re-

garding education, five (fifty percent)  had 

completed secondary school, two (twenty per-

cent) had no formal education, and three (thirty 

percent) of the study participants held a B.Sc. 

degree. 

Emerged themes 

In this study, all audio-record and filed notes 

were transcribed and generated 101 quota-

tions, 29 codes, 10 sub-themes and 4 main 

themes regarding the perception and challeng-

es of mothers with preterm babies in neonatal 

intensive care unit. The main extracted themes 

were mothers’ emotional experience, mothers' 

perception of preterm birth, need for support, 

and challenges faced during NICU stay. 

Theme 1: Mothers' perception of preterm 

babies 

Since preterm birth is an unexpected event for 

which mothers were often unprepared, most of 

the mothers in this study reported experienc-

ing a range of negative feelings initially after 

preterm birth, including fear of losing their 

baby and difficulty of coping with early sepa-

ration. One 34-year-old mother explored her 

experience of having a preterm baby as deeply 

painful and overwhelming: 

“Having a premature baby is very 

painful because it feels like a disaster 

or “meati” has come upon you. Raising 

a premature baby is a huge burden. I 

feel like I could lose her suddenly over 

some small thing. I'm in two minds 

about whether she will survive. it is a 

huge disappointment.” (Participant 7) 
 

Many respondents believed that a baby born 

prematurely might not grow, and they ex-

pressed uncertainty about whether their         

newborns would survive, and  they  expressed  

196 

Mulugeta et al. ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2026, 21(2) 



 

 initial shock at seeing their preterm newborns 

attached with different medical devices. 

“I was not feeling well; when I came to 

see her, I was overwhelmed, shocked and 

didn’t think she would sur-

vive.” (Participant 6)  

“When I first entered the neonatal inten-

sive care unit, I was shocked to see my 

son with his nose, hands, and feet at-

tached to medical instruments. I didn’t 

expect it to be like that it wasn’t what I 

had initially thought.” (Participant 10) 

Majority of participants in this study recog-

nized a preterm baby based on gestational age 

and physical appearance, described it as “a ba-

by born early before the normal due date” and 

described them as small, fragile, and underde-

veloped, with low birth weight (Participant 8).   

In this study, mothers’ perceptions of preterm 

birth causes included maternal illness (e.g., hy-

pertension, diabetes, and premature rupture of 

membranes), overwork and poor diet during 

pregnancy, and the will of God. Also, their un-

derstanding of caring for their preterm babies 

centered on thermal care, exclusive breastfeed-

ing, hygiene, and infection prevention. All  par-

ticipants recognized the importance of keeping 

their babies warm and reported using various 

methods such as exposing the baby to sunlight, 

wrapping the baby in layers of clothing, prac-

ticing skin-to-skin contact, keeping doors and 

windows closed, placing pots of hot water in 

rooms, and using charcoal fires to maintain a 

warm environment. They noted that frequent 

hand washing, maintaining their own personal 

hygiene, keeping their babies clean, limiting 

the number of visitors to maintain babies’ 

health, and they planned to exclusively breast-

feed their babies for the first six months. 

“I think the things that cause a baby to 

be born prematurely are maternal ill-

ness, not taking care of yourself during 

pregnancy, not getting enough rest, 

working too much without rest, and not 

following a proper diet.” (Participant 7) 

 “For me, God is the one who gave me 

my preterm baby. I say Amen and accept 

it. He is the one who created everything, 

and I believe that He is the reason why 

some children are born prematurely. He 

gives in time and without time”. 

(Participant 2)  

Theme 2: Mothers’ emotional experience   

Many participants described experiencing 

deep emotional distress following the prema-

ture birth and admission of their babies to the 

NICU, describing feelings of sadness, hope-

lessness, fear, worry and emotional detach-

ment. Some of the responses quoted as:  

“I'm really worried about having a 

premature baby. I'm worried because I 

see that she is very small, and I feel like 

she might die from something. I don't 

think she’ll even grow up.” (Participant 

6)  

“I am so sad that my son has been ad-

mitted to the Neonatal Intensive Care 

Unit. I am crying all the time. Because  
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 he is so small, his veins are difficult to 

find, and he is struggling.” (Participant 

1) 

Theme 3: Social and/or healthcare provider 

support  

Included mothers expressed a need for support 

from healthcare providers, family and the com-

munity as the experience of having a premature 

baby. They described wanting close follow-up, 

guidance, and explanations from professionals 

to help them care for their babies and correct 

any misunderstandings. Some mothers also re-

ported experiencing significant mental stress 

during their NICU stay and in the postnatal pe-

riod, which puts them at greater risk for mental 

health challenges and need for psychological 

support. They highlighted the need for both 

practical and emotional support of family and 

the community. A 34-year-old mother shared 

that due to her baby's condition and concern for 

her baby's well-being, she could not prepare the 

traditional ceremony at her home, typically ex-

pected after childbirth. “What I also want from 

the community is for them to understand my 

situation, rather than isolating 

me.” (Participant 7). Others also discussed the 

need for support as stated as:  

“…..I would be happy if there was a 

way to get psychological support/

treatment, including advice, monitor-

ing, and support from health profes-

sionals.” (Participant 9) 

 “Since everything is new to me, I need 

support. It would be good if someone 

lived close to me, spent time with me, 

and help me at this time, especially my 

family.” (Participant 4) 

Theme 4: Challenges faced during NICU 

stay 

Lack of clear information from healthcare 

providers remain key challenges reported by 

participants during their stay in NICU. Many 

of the participants shared that they were not 

clearly informed about their baby’s condition 

and its related procedures. Other challenges 

mothers faced were a lack of resources and 

unfamliarity with the NICU environment. Par-

ticipnat 4, stated that the healthcare provider 

only told me that:  

 …….. my son was born prematurely 

and needed to be admitted to the Neo-

natal Intensive Care Unit. My son's 

condition worries me because I do not 

understand what is being done to him 

and why it is being done.” (Participant 

4) 

Another participant, complained  about per-

formng basic human needs and stated her con-

ditions as:  

“During my stay in this unit, I faced 

difficulties to carry out daily basic 

needs such as taking a shower, washing 

my clothes, and changing clean clothes, 

which affected my personal hy-

giene.” (Participant 6) 

Similarly, another mother complained that she 

could not get what she wanted to eat during 

her stay in hospital.  
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 “If I were at home as a postnatal moth-

er, I would eat and drink whatever I 

could find, recover myself properly, and 

get enough sleep and rest. Everything is 

uncomfortable and causing me 

stressed.” (Participant 9) 

Discussion 

This study aimed to explore the perceptions 

and challenges of mothers with preterm new-

borns in the NICU at TASH in Addis Ababa. 

Through inductive thematic analysis, four key 

themes were identified such as mothers’ emo-

tional response, mothers' perception of preterm 

birth, need for support, and challenges encoun-

tered during NICU stay.  

According to the study's findings, mothers who 

experience dread, grief, and pessimism after an 

unexpected preterm birth and struggle with ear-

ly separation or NICU admission are in great 

mental distress. Mothers voiced uncertainty 

about the fate of their preterm born babies, be-

lieving that the newborn might not grow or sur-

vive. The event was characterized by many as 

abrupt, overwhelming, and devastating. The 

finding is consistent with a study conducted in 

Bhairahawa(24), United Arab Emirates(25), 

Nepal(10) and Rwanda(11), in which mothers 

reported experiencing negative feelings due to 

unexpected early birth and detachments from 

their babies, and because of their perception of 

their newborns and uncertainty about their sur-

vival. This implies that mothers’ perception of 

their newborn can have a negative impact on 

their emotional well-being. Therefore, provid-

ing timely emotional support, clear infor-

mation, and counseling through healthcare 

providers is essential. The study additionally 

highlights the emotional stress that mothers 

experience because of their babies' health. 

Their mental distress was exacerbated by wit-

nessing their infants connected to numerous 

medical devices, breathing through oxygen 

machines, and receiving nourishment through 

a tube. Similar findings have been reported in 

studies from Rwanda(11), United Arab Emir-

ates(25), Bhairahawa(24), Nepal(10),  and 

Southern Ethiopia (26), where mothers ex-

pressed emotional strain linked to the con-

cerns about their babies’ fragile conditions. 

This highlights the need for healthcare provid-

ers to offer emotional support and clearly 

communicate with mothers to help them cope 

during their admission and hospital stay. 

In this study, the participants defined preterm 

baby as “a baby born early” before nine 

months, at seven or eight months based on 

gestational age. They also recognize preterm 

babies by physical characteristics, describing 

them as small, with low birth weight, underde-

veloped organs, reduced alertness and diffi-

culties with feeding and breathing. The find 

concurs with the studies conducted in Bangla-

desh(17), Ghana(27), Malawi(28), and South-

ern Ethiopia (3) where the concept of preterm 

birth is linked to birth occurring before the 

completion of a full-term pregnancy and baby 

is too small. In addition, the causes of prema-

ture  birth,  as  perceived  by  mothers,  were  

199 

Mulugeta et al. ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2026, 21(2) 



 

 associated with maternal factors like illness 

during pregnancy, not eating good quality and 

enough food, doing excess household duties, 

family history of preterm birth, and the will of 

God. This finding support study conducted in 

western African countries (29), rural Mango-

chi, Malawi (20, 28) and Southern Ethiopia (3). 

The results emphasized the varied and complex 

support requirements of mothers with prema-

ture babies. The primary focus of these require-

ments was on healthcare practitioners, family 

members, and the community. Mothers indicat-

ed a significant dependence on healthcare pro-

viders, observing that premature birth is fre-

quently unforeseen and emotionally distressing. 

Consequently, they underscored the necessity 

for ongoing follow-up, assistance, and explicit 

communication from healthcare personnel to 

assist families in nurturing their infants and to 

avert misconceptions. The psychological im-

pact of the NICU experience was often empha-

sized. A multitude of mothers articulated a ne-

cessity for psychological support from 

healthcare professionals to manage stress and 

mitigate the danger of mental health issues. 

This finding aligns with a prior study conduct-

ed in Arba Minch, Southern Ethiopia (3). Fami-

ly and community support emerged as crucial 

in helping mothers of premature babies cope 

emotionally, especially those balancing care for 

hospitalized infants and other children at home. 

Mothers also emphasized the need for under-

standing and acceptance from their communi-

ties, rather than criticism of them due to unmet 

cultural expectations. Consistent with other 

studies from urban settings in the Greater Ac-

cra region of Ghana (9).  Participants called 

for a holistic support system including educa-

tion, counseling, discharge preparation, and 

peer support from healthcare providers (30). 

These findings imply that achieving positive 

outcomes for mothers of premature infants 

requires a holistic support system that encom-

passes medical, familial, and community.  

The study revealed that mothers faced multi-

faceted challenges during their NICU stay, 

including inadequate counseling, poor com-

munication from healthcare providers, lack of 

resources, and a stressful, unfamiliar environ-

ment. Many mothers reported confusion and 

emotional distress due to unclear explanations 

and unapproachable staff. This was supported 

by other previous studies in which the health 

professionals lacked compassion, were inat-

tentive, and did not fulfill their responsibilities 

(1, 31, 32).  These communication gaps sig-

nificantly increased maternal stress and point 

to the urgent need for improved parent-

healthcare provider interaction and counseling 

protocols in NICU settings. Additionally, 

mothers struggled with poor sanitation facili-

ties, limited space for self-care, and the bur-

den of purchasing unavailable medications 

and lab tests from private sources, impacting 

both their physical well-being and financial 

stability. Similarly, previous studies reported 

that mothers were challenged with inadequate 

facility, lack of space to take rest, lack of bath  
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 room and shortage of some Medicines and la-

boratory test (1, 11, 26, 33, 34). 

The NICU environment itself, unlike the com-

fort of home, was emotionally and physically 

challenging, with limited opportunities for rest 

and bonding due to separation from their new-

borns. This finding is in line with earlier stud-

ies conducted in Eastern United States, Jordan, 

South Africa, Iran and Ethiopia (15, 35-38). 

Finally, the study has several strengths, such 

as, to the knowledge of the investigators, it is 

the first study conducted in Ethiopia that ex-

plores mothers’ perceptions and challenges of 

having preterm newborns in a NICU. The study 

also tried to provide an in-depth understanding 

of mothers’ opinions and experience by mini-

mizing researcher influence during each inter-

view. However, the study has limitations that 

include mothers of preterm babies across all 

categories extremely preterm, moderate pre-

term, late preterm and sick neonates. As a re-

sult, their responses may vary depending on the 

degree of prematurity, which may influence the 

consistency of the findings. 

Conclusions 

Mothers described preterm birth as unexpected, 

overwhelming, and traumatic. They experi-

enced emotional, physical, and financial issues 

after premature birth and in the NICU. This 

was mostly due to unexpected preterm birth, 

their perception that preterm babies might not 

grow or survive, early separation, uncertainty 

about their babies' survival, the unfamiliar 

NICU environment, and challenges with hos-

pital environment and care providers, such as 

inadequate counseling, lack of compassionate 

care, and limited resources. Fear, anxiety, 

worry, and hopelessness were the most com-

mon negative experiences which can cause 

psychological stress and mental health con-

cerns. Some mothers misunderstood preterm 

birth and caregiving. More than medical care 

for their babies, mothers need assistance from 

healthcare professionals, relatives, and the 

community to minimize stress. To lessen ma-

ternal stress and financial pressure, hospitals 

should address pharmaceutical and laboratory 

shortages and enhance facility conditions. We 

should also dispel misconceptions regarding 

causes and caring behaviors among mothers 

and support preterm newborn mothers. 
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Abstract  

Background: Aerosol therapy is a cornerstone for managing childhood respiratory conditions 

like asthma. Inhaled medications can be given via metered-dose inhalers (MDIs), dry powder in-

halers (DPIs), or nebulizers. However, there is limited information on how well pediatric provid-

ers in Ethiopia understand and perform MDI techniques. This study evaluated the knowledge and 

practical skills related to MDI inhaler techniques among pediatric providers at a tertiary hospi-

tal in Addis Ababa .  

Methods: A hospital-based cross-sectional study was conducted among 143 pediatric healthcare 

providers working in the Department of Pediatrics at St. Paul's Hospital Millennium Medical 

College. A census sampling method was used to include all eligible providers during the study 

period (April to August 2021). Knowledge was assessed by structured questionnaire and practice 

by the IDAT tool. Bivariate and multivariable logistic regressions were performed using SPSS 

version 26. A p-value < 0.05 was considered statistically significant . 

Results: A total of 143 pediatric healthcare providers participated (93.7% aged 24–34 years; 

57.3% female). Most (48%) were pediatric residents. Only 57% had good knowledge of MDI ad-

ministration techniques, and the majority (66.4%) demonstrated poor practical inhaler technique 

(mean practice score 3.08, SD 0.34). The most common errors were failure to hold breath after 

inhalation (54%), improper inhalation for the device (29%), and not waiting 30–60 seconds be-

fore the next dose (25%). On univariable analysis, residents performed better than nurses and 

interns in knowledge (P=0.01, COR 0.21 (0.07, 0.69)  and  practice  (p = 0.001;  COR = 6.54;  
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 Introduction  

Aerosol therapy is the cornerstone of treat-

ment for pediatric respiratory conditions such 

as asthma, cystic fibrosis, and bronchopulmo-

nary dysplasia (1, 2). The inhaled route pro-

vides rapid onset of action with a lower dose 

for equivalent effect while reducing systemic 

side effects (1, 2). Inhaled medications can be 

delivered in aerosolized forms by Metered 

Dose Inhaler (MDI), Dry Powder Inhaler 

(DPI) formulation, or a suspension using a 

nebulizer (2).  

Spacers should be used for all MDI medica-

tions with mask in young children (age 4 

years and below) and with mouthpiece in old-

er children (2). Low-cost plastic bottle spacers 

are also effective when commercial spacers 

are not available or unaffordable in resource-

limited settings (3). Due to its intuitive nature, 

repeated training of inhalation techniques is 

required for optimal use (1, 2).   

Effectiveness of inhalation therapy depends 

on the health care providers (HCP) 

knowledge and experience and the way they 

train patients (4). Incorrect inhaler technique 

is common in children and is associated with 

poor disease control, school absences, in-

crease in medication dose, and diseases exac-

erbation. Training  of children on inhalation 

technique need to be done regularly and re-

peatedly as technique may deteriorate over 

time (5-9).  

HCP have a critical role in training of inhala-

tion for children and families. Unfortunately, 

HCP may not have adequate skills to educate 

inhalation technique to their patients (5,10-

12). Incorrect inhaler technique has been re-

ported among pharmacists, nurses, respiratory 

specialists and general practitioners (10,12). 

Most previous studies reported a low level of 

knowledge of asthma inhaler technique 

among nurses(11,12,13) while few have docu-

mented better performance (5,14). There are 

however limited data on the knowledge and 

practice of HCP on pediatric MDI medica-

tions in Ethiopia (12,15, ). We thus evaluated 

the knowledge and practice of MDI tech-

niques in pediatric clinical providers in a ter-

tiary center in Addis Ababa, Ethiopia. 

Material and methods 

Study setting  

The study was conducted at St. Paul’s Hospi-

tal Millennium Medical College, one of the 

largest  referral  teaching  hospitals  in  Addis  
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95% CI: 2.18–20.10). However, no independent predictors were identified after adjustment 

probably due to limited sample size and limited model power. 

Conclusion: Pediatric healthcare providers had low knowledge and practice of MDI administra-

tion in children which may result in teaching incorrect MDI techniques to patients. Hence, regu-

lar training on inhalation techniques is needed for all pediatric providers. 

Keywords: Asthma, Pediatric healthcare provider, MDI devices, Inhalational technique  



 Ababa. The hospital has more than 115 pediat-

ric beds and twice per week follow up chest 

clinic for pediatric respiratory patients. The 

clinic is run by a team of clinicians including 2 

pediatric pulmonary and critical care physi-

cians assisted by senior residents, nursing and 

other supportive staffs. The study was conduct-

ed over a five months’ period (April 1/2021 to 

August 30/2021).  

Study design and population 

A hospital-based cross-sectional study was con-

ducted using a structured questionnaire and the 

validated Inhaler Device Assessment Tool 

(IDAT) (18). The study population consisted of 

nurses, interns, and pediatric residents working 

in the Department of Pediatrics at St. Paul's 

Hospital Millennium Medical College 

(SPHMMC).  

Inclusion Criteria 

All nurses who have worked at the pediatrics 

department for at least 3 months and all Interns 

& pediatric residents working in the depart-

ment were included in the study. 

Exclusion criteria 

Healthcare providers who were on annual 

leave, sick leave, or maternity leave during the 

data collection period were excluded from the 

study. Additionally, nurses who had worked in 

the pediatric department for less than three 

months were excluded. 

Data collection 

Data was collected by interviewing HCP using 

standardized questionnaire to assess their 

knowledge. The Inhaler Device Assessment 

Tool (IDAT) was used to assess HCP practice 

of inhalation technique. The questionnaire 

was prepared in English and modified based 

on pretest results. HCP with the knowledge 

score above the mean are defined as having 

good knowledge whereas those who scored 

below the mean are classified as having poor 

knowledge. Since the study was observation-

al, no instructions were given prior to the as-

sessment. Data collectors were residents 

trained on the questionnaire and IDAT tools.  

IDAT can be used to train nurses, respiratory 

therapists and other healthcare providers 

about proper inhalation techniques, which in 

turn can be used by health care providers to 

teach children and their families. IDAT can 

also be used for teaching students and clini-

cians unfamiliar with the proper use and tech-

niques of inhaler devices (17).  

IDAT has five critical steps applicable to sev-

eral inhaler devices used by children. These 

steps involve preparing and priming the de-

vice and the actions required from the patient. 

It has specific scoring criteria for the five crit-

ical steps. Each of the five steps for all forms 

of the IDAT is scored as 1 or 0. A step is 

scored as ‘1’ if no errors are made for that 

step. A step is scored as ‘0’ if there is at least 

one error in performing that step. The scores 

for the five steps are then added, for a total 

maximum score of 5, and a minimum score of 

0. 

209 

Yeshidinber  et al.  ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2026, 21(2) 



 A Mean score was then calculated and a score 

above the mean is defined as good and below 

the mean labeled as poor practice. The 

cronbach's alpha for the original IDAT was 

0.79 but we did not calculate cronbach's alpha 

and inter-rater reliability in our sample due to 

the small pilot size (n = 10). The IDAT has not 

been formally validated previously in Ethiopia. 

However, it is a standard tool routinely used in 

our chest clinic for training children and fami-

lies on inhalation technique. Furthermore, all 

data collectors (pediatric residents) underwent 

standardized training on the IDAT, and a pedi-

atric pulmonologist supervised their assess-

ments throughout the data collection period to 

ensure consistency and accuracy. Empty MDI 

medications with plastic spacers with mask and 

mouthpiece were used for demonstration of the 

technique by the HCP. Provider technique was 

assessed using device demonstration rather 

than observation of real patient interactions. 

This approach was chosen to standardize the 

assessment across all participants. Among the 

questions on the knowledge of inhalational 

technique, there were 7 questions which assess 

knowledge according to American Thoracic 

Society specifications on MDI use (18). 

Study variables   

The dependent variables were knowledge & 

practice of inhalational technique while the 

Independent variables were providers’ age, 

sex, place of practice, type of profession, year 

of experience, date of last inhaler prescription, 

and source of knowledge/training. 

Operational definitions  

Knowledge: Healthcare providers scoring 

above the mean were classified as having 

‘good knowledge’ and those scoring at or be-

low the mean as ‘poor knowledge.’  

Practice : Similarly, scores above the mean 

were classified as ‘good practice’ and scores 

at or below the mean as ‘poor practice.  

Data processing & analysis 

Data was checked for completeness and en-

tered in to SPSS version 26. Descriptive sta-

tistics were used to describe the independent 

variables. Causes for outliers and missed val-

ues were determined and if cause not found, 

variables with missing value(s) and outliers 

were dropped from analysis. Bivariate and 

multivariate analysis was done to see associa-

tion between dependent and independent vari-

ables. Variables with P value less than 0.25 

on bivariate analysis were entered to explora-

tory multivativariable analysis with no step-

wise selection. P value of 0.25 was selected to 

accommodate more potential confounders 

that might not achieve statistical significance 

alone but could influence adjusted estimates 

as recommended by Hosmer and Lemeshow

(20).  The final model included four predic-

tors for knowledge (profession, experience, 

practice area, last prescription) and five for 

practice (age, sex, profession, experience, 

practice area, last prescription). A confidence 

limit of 95% and p- value < 0.05 was taken as 

statistically significant.  
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Table 1. Socio-demographic characteristics of HCP at SPHMMC, April - August 2021 

 Results 

Sociodemographic characteristics and par-

ticipants professional experience  

A total of 143 healthcare providers (HCP) 

participated in the study. Of these, 133 (94%) 

were between 24 and 34 years of age. Female 

participants numbered 82 (57.3%). By profes-

sion, 68 (47.6%) were residents. Forty partici-

pants (28%) were working in the pediatric 

emergency department. The majority (91, 

63.6%) had 1 to 5 years of professional experi-

ence. Regarding the most recent inhaler pre-

scription, 46 participants (32.3%) reported a 

timeframe of greater than one week but less 

than one month (Table 1). 

Variables Category Frequency (n=143) Percentage (%) 

Age 24-34 years 133 93.7 

35-45years 10 6.3 

Sex Male 61 42.7 

Female 82 57.3 

Place of practice POPD 12 8.4 

Follow up clinics 24 16.8 

EOPD 40 28.0 

PICU 16 11.2 

Wards 30 21.0 

Others 21 14.7 

Profession  
  
  

Resident 68 47.6 

Intern 18 12.6 

Nurses 57 39.9 

Year of experience 

  
  

Less than one year 34 23.8 

1-5 year 91 63.6 

More than five years 18 12.6 

  
Date of last inhaler 
prescription 

< 1 week 34 23.8 

1 week - 1 month 46 32.2 

1 month - 6 months 45 31.5 

> 6 months 18 12.6 

POPD- pediatric outpatient department, EOPD- pediatrics emergency unit, PICU- pediatric intensive care unit. 
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 Knowledge of inhalation techniques 

The mean knowledge score regarding inhala-

tional medications and technique was 4.93. A 

total of 82 participants (57.3%) demonstrated 

good knowledge of inhalational techniques. 

Regarding priming, 76 (53.1%) correctly re-

sponded that both shaking the canister and 

spraying it into the air are important steps. 

When asked about specific timing, 95 (66.4%) 

responded that the canister should be shaken 

for five seconds, and 115 (80.4%) responded 

that the second puff should be taken after wait-

ing thirty seconds (Table 2). 

All 143 providers (100%) had prepared a plas-

tic spacer from a plastic bottle. However, only 

109 (76.2%) correctly responded that the 

length of the plastic spacer should be 10–13 

cm, and 101 (70.6%) correctly responded that 

the volume should be 100–700 mL. Rinsing 

the mouth after spraying the inhaler was recog-

nized as important by 113 participants (79%). 

When asked about checking the remaining 

dose in an inhaler device, 50 participants 

(35%) responded that shaking the device is the 

appropriate method (Table 2). 
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Table 2. Healthcare provider response on Knowledge about inhalational techniques at 

SPHMMC, April - August 2021  

ml- milliliters, cm- centimeters  

Knowledge Questions Response Frequency (n) Percent (%) 

Priming of inhalational device 
involves 

Shaking it 37 25.9 

Spraying into the air 18 12.6 

Both 76 53.1 

I don’t know 12 8.4 

Seconds the Canister should be 
shaken for 

2 sec 23 16.1 

5 sec 95 66.4 

10 sec 20 14 

I don’t know 5 3.5 

Time to wait before taking the 
second puff 

Right away 24 16.8 

30 sec 115 80.4 

5 minutes 3 2.1 

I don’t know 1 0.7 

Have you ever prepared a plastic 
spacer from plastic bottle? 

Yes 143 100 

No 0 0 

For a plastic spacer, the distance 
between the device nozzle and 
mouth should be: 

<10 cm 25 17.5 

10-13 cm 109 76.2 

>13 cm 6 4.2 

I don’t know 3 2.1 

For a plastic spacer, the volume 
of the plastic spacer should be: 

<100 ml 17 11.9 

100-700 ml 101 70.6 

>700 ml  17 11.9 

I don’t know 8 5.6 

Is it important to rinse the mouth 
after steroid inhaler? 

Yes 113 79 

No 25 17.5 

I don’t know 5 3.5 

How do you asses the remaining 
dose(s) of an inhaler? 

Spraying into air 34 23.8 

Shaking 50 35 

Both 38 26.6 

I don’t know 21 14.7 

 Practice of inhalation techniques 

The practice of MDI inhalation by HCPs was 

assessed using the five-step IDAT (maximum 

score 5). The mean practice score was 3.08 

(SD 0.34), and 95 (66.4%) scored at or below 

the mean, indicating poor practice. The most 

frequent incorrect step was failure to hold 

breath after inhalation (54%), followed by not 

inhaling appropriately for the device (29%) 

and not waiting 30–60 seconds before repeat-

ing the next dose (25%) (Table 3). 
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Table 3. Frequency distribution of healthcare provider’s response on inhaler Device Assessment 

Tool (IDAT) at SPHMMC, August 2021  

Sequence of critical steps & criteria Frequency (n) Percent (%) 

Removes cap Correct 122 85.3 

Incorrect 21 14.7 

Correctly primes de-
vice 

Correct 114 79.7 

Incorrect 29 20.3 

Exhales Correct 36 25.2 

Incorrect 107 74.8 

Inhales appropriately 
for device 

Correct 102 71.3 

Incorrect 41 28.7 

Holds breath Correct 66 46.2 

Incorrect 77 53.8 

 
Factors associated with knowledge and 

practice of inhalation 

All candidate variables with a p-value < 0.25 

in the bivariate analysis were included in the 

final multivariable logistic regression model 

(Table 4). In the univariable analysis, residents 

showed better performance than nurses and 

interns in both knowledge (P=0.01, COR 0.21 

(0.07, 0.69) and practice (p = 0.001; COR = 

6.54; 95% CI: 2.18–20.10) (Tables 4 and 5). 

However, this association was no longer statis-

tically significant in the multivariable analysis. 

No other variables were also found to be asso-

ciated with knowledge or practice of MDI 

techniques in this study (Tables 4 and 5). Fur-

thermore, the Hosmer-Lemeshow test indi-

cated acceptable model fit but there was 

moderate multicollinearity between profes-

sion and years of experience for knowledge. 

For the practice model (Table 5), the Hosmer

-Lemeshow test showed acceptable model fit 

and there is no multicollinearity. However, 

for the multivariable modeling, the number 

of events per variable was lower than re-

quired and the small sample size in the sub-

groups means that the lack of independent 

association is better explained by the under-

powered study than real lack of association 

and should be interpreted cautiously, and the 

multivariable analysis taken just as explora-

tory.  
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Table 4: Bivariable and exploratory multivariable logistic regression predicting inhalational 

technique related knowledge level among healthcare providers 

Variables Inhalational tech-
niques knowledge 

COR (95%CI) AOR (95%CI) 

Poor Good 

Age 

  

24-34 years 21 112 1   

35-45years 2 8 1.33 (0.26, 6.72)   

Sex Male 12 49 1.58 (0.65, 3.87)   

Female 11 71 1   

place of 
practice 

POPD 2 10 1 1 

Clinic 1 23 0.22 (0.02, 2.68) 0.68 (0.04, 10.79) 

EOPD 5 35 0.71 (0.12, 4.25) 1.05 (0.14, 8.02) 

PICU 3 13 1.15 (0.16, 8.27) 0.91 (0.09, 8.63) 

Wards 8 22 1.82 (0.33, 10.16) 1.99 (0.27, 14.57) 

Others 4 17 1.18 (0.18, 7.62) 6.44 (0.63, 65.81) 

Year of 
experi-
ence 

<1 year 10 24 1 1 

1-5 years 10 81 0.29 (0.11, 0.79) 0.31 (0.07, 1.40) 

>5 years 3 15 0.48 (0.11, 2.03) 0.39 (0.05, 2.92) 

Profession Resident 4 64 0.21 (0.07, 0.69)   

Intern 6 12 1.69 (0.53, 5.39) 0.62 (0.09, 4.00) 

Nurses 13 44 1 1 

Date of 
last inhal-
er pre-
scription 

< 1 week 3 31 1 1 

1-4 weeks 10 36 2.87 (0.73, 11.37) 5.27 (0.98, 28.41) 

1- 6 months 6 39 1.59 (0.37, 6.88) 1.99 (0.36, 10.99) 

> 6 months 4 14 2.95 (0.58, 14.99) 2.85 (0.41, 19.88) 
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Table 5: Bivariable and exploratory multivariable logistic regression model of factors associated 

with Inhaler Device Assessment Tool (IDAT) score level among healthcare providers at 

SPHMMC, August 2021  

Variables Level of IDAT 
score 

COR (95%CI) AOR (95%CI) 

Poor Good 

Age 

  

24-34 years 86 47     

35-45years 9 1 4.92 (0.61, 40.02) 4.82 (0.53, 44.21) 

Sex Male 45 16 1.80 (0.87, 3.71) 1.79 (0.82, 3.92) 

Female 50 32     

place of 
practice 

POPD 10 2     

Clinic 12 12 0.20 (0.04, 1.11) 0.18 (0.03, 1.05) 

EOPD 27 13 0.41 (0.08, 2.18) 0.34 (0.06, 1.94) 

PICU 12 4 0.60 (0.09, 3.99) 0.63 (0.09, 4.53) 

Wards 23 7 0.66 (0.12, 3.74) 0.59 (0.09, 3.49) 

Others 11 10 0.22 (0.04, 1.26)   

Year of ex-
perience 

 

<1 year 28 6     

1-5 years 52 39 0.29 (0.11, 0.76)   

>5 years 15 3 1.07 (0.23, 4.91)   

Profession Resident 32 36 0.19 (0.08, 0.44)   

Intern 16 2 1.70 (0.34, 8.61)   

Nurses 47 10     

Date of last 
inhaler pre-
scription 

< 1 week 25 9     

1-4 weeks 27 19 0.51 (0.19, 1.34) 0.37 (0.13, 1.07) 

1- 6 months 30 15 0.72 (0.27, 1.92) 0.75 (0.25, 2.21) 

> 6 months 13 5 0.94 (0.26, 3.37) 1.05 (0.24, 4.52) 
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 Discussion 

This study assessed the knowledge and practice 

of inhalation techniques among pediatric 

healthcare providers at a tertiary center in Addis 

Ababa. Although inhalation therapy is critically 

important in the management of pediatric res-

piratory diseases, mistakes related to therapy 

adherence, inhalation technique, and device 

handling are common among both patients and 

providers (12,14, 15, 20). 

In our study, only 57% of healthcare providers 

had good knowledge, while 66.4 % demonstrat-

ed poor practice. Similar to most previous stud-

ies, our findings revealed a relatively low level 

of knowledge and practice of inhalation tech-

niques among pediatric providers (5, 11, 12, 16, 

21). The majority (109, 76.2%) reported gain-

ing their knowledge and skills related to inhala-

tion technique from medical or nursing school. 

Education on inhalation therapy for trainees in 

medical and nursing schools should be evalu-

ated and optimized as appropriate; however, 

this is not expected to eliminate the need for 

frequent on-the-job training and coaching of 

healthcare providers on inhalation techniques 

(22). 

In this study, most healthcare providers (77%) 

believed that it is the responsibility of both 

nurses and physicians to educate children and 

parents on inhalation techniques. This finding 

is higher than a study from South Africa, 

which reported 34% agreement with shared 

responsibility (23). Additionally, in our study, 

residents showed a trend toward better 

knowledge and practice compared to interns 

and nurses, similar to a study from Brazil (24). 

Although all providers (100%) had prepared 

local spacers from plastic bottles for clinical 

use, a quarter of them did not know the         

appropriate length, and 30% did not know the  

Figure 1. Bar chart showing cross-tabulation between professions of HCP with practice category 



 proper volume of the spacer that should be 

prepared for optimal use. More than a third of 

healthcare providers (35%) also used an unre-

liable method (shaking) to check the remaining 

dose. These findings have important implica-

tions for achieving therapeutic goals in chil-

dren, as children and parents cared for by pro-

viders with poor knowledge and practice of 

inhalation techniques may continue to use in-

appropriate techniques and may thus suffer 

from poor disease control (3). 

Regarding the practice of inhalation tech-

niques, 95 healthcare providers (66.4%) 

demonstrated poor practice. Contrary to our 

findings, studies from Iran and Turkey docu-

mented that 64–88% of healthcare providers 

had good practice of inhalation technique (5, 

14). A possible explanation for this discrepan-

cy could be differences in exposure to optimal 

training and coaching. Furthermore, our study 

population practiced inhalation therapy less 

regularly, with only 23% performing it weekly 

or more frequently. It is therefore imperative 

to establish regular evaluations and provide 

refresher training for providers involved in the 

care of children with asthma and other respira-

tory illnesses requiring aerosol therapy (22, 

25). 

Training programs that include instruction and 

demonstration of inhaler technique at each fol-

low-up visit for patients and caregivers have 

been shown to improve the optimal use of in-

halation drugs (4, 6). However, this requires 

knowledgeable and skilled healthcare provid-

ers who can properly train and monitor chil-

dren and their parents (4). When healthcare 

provider knowledge and skill in MDI tech-

nique are limited, as was the case in this 

study, incorrect MDI techniques is likely to be 

taught to patients. Thus, it is important to es-

tablish regular educational programs not only 

for patients but also for providers. In addition, 

our results indicate that inhaler technique 

training programs for healthcare providers 

must include not only physicians but also 

nurses. 

Limitation of the study 

Our study has several limitations. Although 

the tool used enabled us to assess the practice 

of inhalation techniques for different age 

groups of patients and devices used with the 

MDI, it was not validated in our setting. Addi-

tionally, the cross-sectional and interview-

based nature of the study may have introduced 

recall bias. Thirdly, the definition of 

knowledge and skill based on the mean score 

has methodological weaknesses: it may limit 

interpretability and external comparability, 

and it may also misclassify individuals even 

when absolute performance is clinically inade-

quate. Fourthly, our study is underpowered to 

optimally identify predictors of inhalation 

technique because of small sample size and 

inadequate events per variable. Furthermore, 

assessment by device demonstration may   not 

reflect real-world performance with actual  

patients.  Finally,  although  our  center  is  
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 among the few institutions in the country with 

dedicated respiratory pediatric care, this single-

center study is not generalizable to all 

healthcare providers delivering pediatric care in 

Ethiopia. 

Conclusion 

This study identified significant gaps in pediat-

ric HCPs’ knowledge and practice regarding 

inhalation techniques. Therefore, we recom-

mend implementing structured, regular training 

programs on inhalation therapy for all pediatric 

providers, coupled with continuous monitoring 

to ensure skill retention. 
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Abstract  

Background: Short Peripheral Intravenous Cannulation (sPIVC) is the most common method 

used in pediatric populations for the delivery of intravenous (IV) fluids, blood, blood products, 

medication and nutrients. This study assessed the occurrence of phlebitis in children with sPIVC 

and the factors related to it.  

Methods: A prospective cross sectional observational study was conducted on a sample of 343 

children at St. Paul hospital over a period of six months. A stratified random sampling was em-

ployed to take study subjects from each of the pediatrics units. The data was collected using a 

standardized structured observation checklist.  

Results: The rate of phlebitis following short peripheral intravenous catheter (sPIVC) insertion 

was found to be 30.9%. Palpating catheter insertion site after cleaning it [AOR = 31.3, 95% CI 

(12.9,79.9)], using disposable glove to secure IV line [AOR = 5.4, 95%CI (2.0,14.5)], reusing IV 

catheter and repeated swabbing in one insertion trial [AOR = 7.9, 95% CI (2.2,27.8)], securing 

IV on flexor/joint [AOR  = 3.8, 95%CI (1.3,10.9)] and number of health workers involved in se-

curing IV line [AOR = 0.117, 95% CI(0.038,0.364)] were the factors significantly associated with 

phlebitis. Whereas using alcohol to prepare the skin before insertion had a 93% [AOR = 

0.07,95% CI (0.03, 0.18)] decrease in their chances of developing phlebitis compared to those 

whose site was cleaned using hand sanitizer.  

Conclusion: The incidence of phlebitis in this setting was high; from the associated factors identi-

fied we suggest that nurses and health care providers need to follow the standard protocol of pe-

ripheral IV catheter insertion and infection and prevention practices to reduce phlebitis.  

Keywords: Infection Prevention , Short Peripheral Intravenous Catheter, Phlebitis Score 

Citation :  Bisrat M. E., Deribessa S., J., Jembere H. W., Incidence and predictors of short peripheral intravenous cath-

eter-related phlebitis among pediatric patients in Addis Ababa, Ethiopia.. Ethiop J  Pediatr  Child Health. 2026;21 (2): 

223-239 Submission date: 1 May 2025 Accepted: 17 April 2026   Published: 1 May 2026 

Ethiopian Journal of  Pediatrics and  Child  Health, 2026, 21(2) 

Open access articles distributed in terms of  

Creative Commons Attribution Licence [CC by 4.0] 
 Bisrat et al.  ISSN 2413-2640        eISSN 2519-0334 

223 

DOI: https://dx.doi.org/10.4314/ejpch.v21i1.7   

OPEN ACCESS 

https://dx.doi.org/10.4314/ejpch.v19i2.7


 Introduction  

Peripheral intravenous cannulation is used for 

the delivery of intravenous (IV) fluids, blood, 

blood products, medication, and nutrients; and 

for monitoring the hemodynamic status of hos-

pitalized patients (1). Over a billion Peripheral 

Intravenous Catheters (PIVCs) are inserted 

each year in hospitalized patients worldwide 

(2). It is estimated that 90% of hospital stays 

involve the use of infusion therapy, and 1.8 

million PIVCs are performed in pediatric pa-

tients annually (3).  

Particularly in pediatric patients, the ability to 

identify vascular access is affected by the 

child’s anatomical, physiological and develop-

mental level. For patients with Difficult Intra-

Venous Access (DIVA), it is important to uti-

lize technology such as ultrasounds, near-

infrared light, and ensuring the skill of clini-

cians to improve insertion. Moreover, non-

pharmacologic measures also contribute to re-

ducing the pain and anxiety associated with 

infusion  (4, 5). 

The local complications of intravenous therapy 

(IVT) are extravasation, phlebitis, hematoma, 

thrombosis and cellulites. On the other hand, 

the systemic complications are sepsis, circula-

tory overload, pulmonary edema and air embo-

lism (4). The focus of this study is phlebitis.   

Phlebitis is defined as the inflammation of 

veins, due to chemical, mechanical or infec-

tious causes. Chemical phlebitis occurs due to 

local irritations that occur while administering 

medication or solutions. Mechanical phlebitis 

results from long periods of cannulation, can-

nula secured in flexor areas, from the use of 

catheter gauges larger than the vein lumen, 

and due to poorly secured catheters. Bacterial 

phlebitis results from lack of aseptic tech-

nique, poor hand hygiene, failure to check all 

equipment before use, and failure to recog-

nize early sign and symptoms of phlebitis (4). 

Phlebitis of short peripheral intravenous cath-

eter (sPIVC) in hospitalized patients results in 

prolonged hospitalization with subsequent 

increased health care costs (6). Very often, 

phlebitis is not detected until advanced signs 

appear such as indurations or hardness of 

veins, which is  a very late stage to save the 

vein; as a result, the vein, superficial fascia, 

and skin all sustain injury. Therefore, it is im-

portant to use a uniform scale to measure the 

degree of phlebitis.  (7).   

Jackson’s visual infusion phlebitis scale 

(VIPS) is a validated visual tool that provides 

a numerical rating from 0 to 5 based on ob-

servable phlebitis symptoms, such as pain, 

pallor, redness, swelling and indurations. 

Each score is associated with recommenda-

tions for specific actions and its use elimi-

nates catheter dwell time as a prominent vari-

able when changing sPIVCs (7).  

The insertion of sPIVC starts with preparing 

the patient, choosing the IV site, calculating 

the doses and preparation of fluids, drugs,   or 

infusate;  after  insertion   dressing  will  be  
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 applied; and the catheters are removed when 

the management is finalized (8). ). Intravenous 

therapy requires a constant level of knowledge 

and supervision to recognize possible compli-

cations in a timely manner. Nurses are mainly 

responsible for the placement, manipulation 

and maintenance of sPIVCs. (9).  

Phlebitis is preventable by following infection 

prevention techniques, and hand hygiene is the 

core component during peripheral IV line in-

sertion. It should be performed both before and 

after palpating catheter insertion sites as well as 

before and after inserting, replacing, accessing, 

repairing, or dressing an IV catheter (10).  

The Center for Disease Control and prevention 

(CDC) recommend the use of alcohol, beta-

dine, and chlorhexidine to prevent sPIVC in-

fections. Appropriate aseptic technique does 

not necessarily require sterile gloves for inser-

tion; a new pair of disposables can be used in 

conjunction with a "no-touch" technique for the 

insertion of sPIVCs. (10). 

For adults, the CDC also recommends that the 

cannula be removed or changed every 72 – 96 

hours to reduce the risk of phlebitis. In chil-

dren, the cannula should be replaced when clin-

ically indicated (10,11).  

According to Infusion Nursing Society (INS), 

the maximum acceptable phlebitis rate is con-

sidered as 5% (7). Reviews of the literatures 

document the risk factors associated with phle-

bitis of sPIVC (9,10,11,12,13,14,15) and were 

used to develop preventive strategies and man-

agement guidelines (16). However, there is 

still a paucity of evidence in children even 

while sPIVC complications remain higher in 

children (16).  In Ethiopia, there exists one 

published study done on pediatric patients 

(13) and another on adult patients (14). The 

primary objective of this study is to assess the 

occurrence, grade, and associated factors 

sPIVCs phlebitis among children and neo-

nates admitted at St. Paul’s Hospital Millen-

nium Medical College (SPHMMC), a tertiary 

hospital in Addis Ababa.  

Methodology  

A hospital based prospective observational 

study took place from April 1 to September 

30, 2022, in the Pediatric ward, Emergency 

Unit, Neonatal ICU and Pediatric ICU of 

St.Paul’s Hospital Millenium Medical Col-

lege Pediatrics department (SPHMMC), a ter-

tiary hospital located in Addis Ababa, Ethio-

pia.  

The sample size was 343 determined using a 

single population proportion formula consid-

ering 33.7% of phlebitis among pediatrics 

population, of Hiwot Fana Hospital (13) A 

stratified sampling technique was used to se-

lect subjects proportionally. Neonates and 

children below the age of 14 years admitted 

to the respective pediatric units with sPIVCs 

and kept at emergency unit for more than 24 

hours with sPIVCs were included in this 

study. Children admitted for less than           

24 hours, those   referred  from  other  health  
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 institutions with sPIVC, those who had sPIVC-

related phlebitis already at arrival, and those 

who were referred out or died before comple-

tion of the study were excluded from this study. 

Five trained nurses collected data using stand-

ard structured observation checklists. Jackson's 

Visual Infusion Phlebitis Score (7), Neonatal 

Infant Pain Scale (17), the Face, Legs, Activity, 

Cry, Consolability (FLACC) pain scale was 

used for those 2 months to 8 years of age. And 

for participants aged between 8 and 14 years, a 

numerical rating pain scale was used (18). Be-

havioral Pain Scale (BPS) was used for uncon-

scious/sedated patients (19). 

Socio-demographic variables and clinical char-

acteristics related to phlebitis were extracted 

from clinical records. Study participants were 

followed until they were discharged from the 

hospital or the IV cannula discontinued 

(maximum was 14 days).  

Data was entered into EpiData software version 

4.6 and exported to SPSS version 26 and ana-

lyzed. Descriptive bi-variate and multi-variate 

analysis were employed with a confidence limit 

of 95%, adjusted Odds Ratio, and p-value less 

than 0.05 was considered as statistically signifi-

cant association.  

Operational definition  

Phlebitis is defined as inflammation of a vein.  

Incidence is defined as a rate of occurrence or 

influence. 

Jackson’s visual infusion phlebitis scale 

(VIPS) (7)  

Grade 0 - None of the typical symptoms of 

phlebitis such as pain, rash, and edema.  

Grade 1 - Slight pain at the site of IV cannu-

la or redness near to IV site. 

Grade 2 - Two of the following: pain, ery-

thematous, and swelling.  

Grade 3 - Pain along the paths of the cannu-

la, erythema, and indurations. 

Grade 4-Pain along the paths of the cannula, 

erythematous indurations & palpable venous 

cord. 

Grade 5 - Advanced thrombophlebitis, in-

cluded grade 4 symptoms as well as pyrexia 

Neonatal infant pain scale has physiological 

components (breathing pattern) and Behavior-

al Components (Facial expression, cry, arms, 

legs, alertness) The total pain score range from 

0-7, 0-2 = mild to no pain; 3-4 = mild to mod-

erate pain and >4 = severe pain (17)  

FLACC pain scale has a total pain score 

range from 0-10; 0 = Relaxed and comforta-

ble; 1-3=Mild discomfort; 4-6 = Moderate 

pain and 7-10 = Severe discomfort/pain (18).  

Behavioral Pain Scale (BPS): is pain assess-

ment in unconscious/sedated patients with a 

total pain scale of 12 (19) that are split into 

three categories: 

• Facial expression: Relaxed (1), Partially 

tightened such as brow lowering (2), Fully 

tightened or eyelid closing (3), Grimacing 

(4) 

• Upper  limbs:  No movement (1),  Partially  
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 bent (2), Fully bent with finger flexion (3), 

Permanently retracted (4) 

• Compliance with ventilation: Tolerating 

movement (1), Coughing but tolerating venti-

lation for most of the time (2), Fighting venti-

lator (3), Unable to control ventilation (4) 

• Total score of BPS 3= no pain, 4-5= mild 

pain, 6-11= unacceptable amount of pain, 

12= maximum pain 

Mental status classification (20) 

• Conscious: is the state of being aware of an 

external object or something within oneself  

• Confusion: disorientation, impaired think-

ing and responses to stimuli  

• Irritability: increased proneness to anger 

and not showing interest in anything  

• Lethargic: sleepiness or drowsiness   

• Comatose: inability to be aroused and no 

response to stimuli  

Results  

Socio-demographic and clinical characteris-

tics of study participants  

A total of 343 children of 0-14 were assessed 

for sPIVC insertion and evaluations in this 

study, from 24hrs to duration of stay or discon-

tinuation of the cannula, maximum was 14 

days. The majority (57%) were from neonatal 

intensive care unit (NICUs); 26% were from the 

Pediatric Ward; 10 % were from Pediatric 

Emergency Ward and 7% were from Pediatric 

Intensive Care Unit.  

Nearly two-thirds (61.2%)  of  the  participants  

were neonates, 20.7% were between 1month 

and 1 year of age, 12.5% were between 1 and 5 

years (59 months) of age and 5.4% were above 

five years of age, the maximum age was 14 

years. Male patients (53.1%) outnumbered fe-

male patients. More than two-thirds (91,68.4%) 

had normal nutritional status, while (40,30.6%) 

had Moderate Acute Malnutrition (MAM) and 

(2, 0.02%) had severe malnutrition (SAM) 

(Table 1). 

Among the neonates, 48.1% had normal birth 

weights, 32.9% had low birth weight (LBW), 

14.8% had very low birth weight (VLBW), 

1.9% had extremely low birth weight (ELBW), 

and 2.4% did not have recorded birth weights. 

Neonatal Sepsis was diagnosed in 76 (36.2%) 

patients. Among these, 25.2% of neonates had 

sepsis with respiratory distress syndrome 

(RDS) and 11% had sepsis with preterm birth. 

Congenital malformations were observed in 19 

(9%) of the newborns, and the rest had neonatal 

hyperbilirubinemia, neonatal tetanus, meconi-

um aspiration syndrome, perinatal asphyxia 

with sepsis (Table 1). 

Among patients above 1 month of age, 46.6% 

had respiratory, 12.8% had urinary tract, 9% 

had neurologic, 6.8% had gastrointestinal, 

5.3% had cardiovascular disorders, 5.3% had 

acute febrile illnesses, and 5.3% had sep-

sis.The remaining 9% had more than one disor-

der such as congenital malformations, Sever 

Acute Malnutrition (SAM) with pneumonia, 

and SAM with Acute Gastro Enteritis (AGE) 

(Table 1). 
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Table 1 Socio demographic and clinical characteristics of children observed for incidence of phle-

bitis (n=343), SPHMMC, Addis Ababa, Ethiopia  

Variable Category Frequency Percent (%) 

Gender Male 182 53.1 

Female 161 46.9 

Pediatrics age group 
(n=343) 

1-7 days 188 54.8 

7-30 days 22 6.41 

1mo -1 yr 71 20.7 

>1yr - 5yr 43 12.4 

> 5yr 19 5.4 

Birth weight of Neo-
nate(n=210) 

Normal 102 48.1 

Low birth Weight (LBW) 69 32.9 

Very low birth weight (VLBW) 31 14.8 

Extremely Low Birth weight (ELBW) 4 1.9 

Unknown BW 5 2.4 

Nutritional status 
Age >1 mo-(n=133) 

Normal 91 68.4 

Moderate Acute Malnutrition (MAM) 40 30.6 

Sever Acute Malnutrition (SAM) 2 0.02 

Reason for admission 
of children(n=133) 

Respiratory Disorders 62 46.6 

Genitourinary Disorders 17 12.8 

Neurological Disorders 12 9.0 

Gastro-intestinal Disorders 9 6.8 

septic shock 7 5.3 

Cardiovascular Disorders 7 5.3 

Acute Febrile Illness 7 5.3 

Other (congenital malformations, SAM 
with pneumonia, and SAM  with AGE) 

12 9.0 

Reason for admission 
of neonates(n=210) 

Sepsis 76 36.2 

Sepsis and RDS 53 25.2 

Sepsis and preterm 23 11.0 

Congenital Malformations 19 9.0 

SGH with Anemia 4 1.9 

LBW and VLBW 4 1.9 

Preterm 2 1.0 

others (neonatal hyperbilirubinemia, teta-
nus, MAS, PNA with sepsis) 

29 13.8 

Mental Status of Pa-
tient(N=343) 

Conscious 275 80.2 

Lethargic 48 14.0 

Irritable 8 2.3 

Sedated 6 1.7 

Comatose 5 1.5 

Confused 1 0.3 

 Many of the patients, (275, 80.2%) were con-

scious, 14% were lethargic, 2.3% were irrita-

ble, 1.7% were sedated, 1.5% were comatose 

and 0.3 % were confused (Table 1). 



 Factors associated with short peripheral IV 

catheter cannulation  

The majority, 337 (98.3%) of the study partici-

pants had 24-gauge cannulas, and the rest had 

22 gauges.  Nearly half, 155 (45.2%) of the 

cannulas were inserted into the veins of dorsal 

surfaces of hands, 23.6% into antecubital vein, 

17.8% into leg/dorsal foot, 12.5% were into 

scalp vein and the remaining 0.9% were insert-

ed into anterior aspect of the forearm and the 

wrist joint. Ninety-six (28%) had parallel can-

nulations in both hands and the rest had single 

cannulas; and one fifth (21.6%) of these inser-

tions involved joint areas.  

The majority (58.6%) of the cannula was se-

cured by the second and third trial, 25.7% after 

one trial, 14.3% after four to six trials and 1.5 

% were secured with more than six trails. One 

hundred forty-six (42.6%) of the cannulation 

were completed in less than 5 minutes, 34.1% 

within 5-10 minutes, 16.9% in 10-20 minutes, 

and 6.4% took more than 20 minutes. (Table 

2) 

More than half of the sPIVCs were secured by 

one nurse. All the nurses who participated in 

securing IV lines have at least a first degree in 

nursing. Most (90.7%) of the nurses had 3-5 

years of experience, 8.2% had 6-10 years of 

experience, and only two (0.5%) of them had 

work experience above 10 years. Another two 

(0.5%) had work experience for less than 

three years (Table 2). 
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Table 2: sPIVC insertion factors associated with the incidence of phlebitis (n=343), SPHMMC, 

Addis Ababa, Ethiopia  

 
Variables Category Frequency 

Percent 
(%) 

Size of cannula   24 gauge 337 98.3 

22 gauge 6 1.7 

Site of IV cannula in-
sertion 

  Dorsum of hands 155 45.2 

Ante-cubital vein 81 23.6 

legs and foot dorsal 61 17.8 

Scalp vein 43 12.5 

Anterior aspect of forearm, over wrist 
joint 

3 0.9 

Concurrent insertion of 
the cannula 

  Yes 96 28.0 

No 247 72.0 

Joint involvement   Yes 74 21.6 

No 269 78.4 

Number of trials for 
insertion 

  Once 88 25.7 

two to three times 201 58.6 

four to six times 49 14.3 

more than six 5 1.5 

Duration of trial/
manipulation 

  <5min 146 42.6 

5-10 min 117 34.1 

10 to 20 min 58 16.9 

  more than 20 min 22 6.4 

Number of health 
workers involved in 
securing IV line 

  One 235 68.5 

  Two 72 21.0 

  Three 32 9.3 

  more than three 4 1.2 

Educational status 
health worker 

  First degree 330 96.2 

  Second degree 13 3.8 

Health worker year of 
experience 

  <3year 2 0.5 

  3-5 year 311 90.7 

  6 - 10 year 28 8.2 

  More than 10 yrs 2 0.5 

 
sPIVCs insertions and infection prevention  

Almost all the nurses (336, 98%) did not main-

tain hand hygiene—such as washing their 

hands with water and soap or rubbing their 

hands with alcohol—prior to the cannulation. 

When asked about why, 83% of the respond-

ents said that using gloves is a substitution for 

cleaning their hands. Additionally, 12% of the  



 nurses stated that they didn’t consider inserting 

sPIVCs is a procedure, and 6% cited the una-

vailability of hygienic supplies (Table 3). 

 

Nearly three-fourths (75.8%) of the nurses used 

surgical gloves and 24.2% of the nurses used 

disposable gloves.  More than half (59.2%) 

used sterile gauze, and 40.8% used clean cot-

ton; while cleaning the sPIVC insertion site, 

52.8% used alcohol but 47.2 % used hand sani-

tizers designated for general or personal use. In 

 29.1% of the patients, the IV site was palpat-

ed after cleaning it (Table 3). 

When administering medication and securing 

the IV, in one hundred twenty-six (36.7%) of 

the cases, the nurses reused gloves by clean-

ing them using sanitizer. In fifty-six (16.3%) 

of the IV cannulation events, they reused the 

cannula and the swab during repeated trials. 

Furthermore, twenty-five of the patients had 

their IVs secured reusing a single cannula 

(Table 3). 
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Table 3 Applied Infection prevention strategies in children observed for phlebitis (n=343), 

SPHMMC, Addis Ababa, Ethiopia  

Variables Category Frequency Percent (%) 

Hand hygiene Yes 7 2.0 

No 336 98.0 

Types of gloves used Disposable 83 24.2 

Surgical 260 75.8 

Material used to clean IV insertion site sterile gauze 203 59.2 

Cotton 140 40.8 

Antiseptics used to clean the IV insertion site Alcohol 181 52.8 

Sanitizer 162 47.2 

Palpated IV insertion site after cleaning it Yes 102 29.7 

No 241 70.3 

New glove during administration of medica-
tion/fluid 

Yes 217 63.3 

No 126 36.7 

Reuse of Cannula and swab during trial Yes 56 16.3 

No 262 76.4 

Reuse of cannula only Yes 25 7.3 

 Use of sPIVCs  

The majority of the sPIVCs (71.1%) were used 

to administer antibiotics, 19.2% for both IV 

fluids and antibiotics, 6.7% for drugs like furo-

semide, blood and blood products, and the re-

maining 2.9% were used only for IV fluid 

(Table 4). Nearly two thirds (60.3%) had in-

termittent infusion, 20.1% had perfusers, and 

19.1 % of sPIVCs were kept as dry cannula 

for medications. (Table 4) 



 In the majority (85.4%) of cases, the cannula 

was removed immediately after completion of 

the administration of medication.  In the major-

ity (87.5%) of cases, the dressings at the 

sPIVC site were clean. (Table 4) 
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Table 4 Frequency and mode of IV administration in children observed for phlebitis (n=343), 

SPHMMC, Addis Ababa, Ethiopia 

Variables Frequency Percent 

IV Medications administered Dual Antibiotics 244 71.1 

IV fluid only 10 2.9 

IV fluid and antibiotics 66 19.2 

Other drugs and blood products 23 6.7 

Mode of infusion/ administration Dry cannula 67 19.5 

Continuous 69 20.1 

Intermittent 207 60.3 

Cannula removed immediately 
after use 

Yes 293 85.4 

No 50 14.6 

Clean dressing 

  
Yes 300 87.5 

No 43 12.5 

 Incidence of phlebitis and related character-

istics  

In all age groups, the incidence rate for phlebi-

tis was 30.9% (106); fifty children (47.2%) de-

veloped grade I, fifty-one children (48.1%) de-

veloped grade II, and five children (4.7%) de-

veloped grade III phlebitis. More than half 

(51.1%) of the patients experienced mild pain, 

45.7% experienced moderate pain, and three 

children (3.2%) felt severe pain.   

Of the 106 patients who developed phlebitis, 

50% (53) of them developed it within 48-72 

hours of insertion, 32.1% developed in less 

than 48 hours, 16% developed between 72-96 

hours, and 1.9% developed phlebitis between 

96-120 hours of insertion. Thirty-nine (36.8%) 

of the participants developed phlebitis during 

the insertion of the first cannula, forty-three 

(40.6%) developed it in the second cannula 

insertion, 23 (21.7%) of the patients devel-

oped phlebitis in the third cannula, and one 

patient developed phlebitis on the fourth in-

sertion. Most (68.2%) of patients stayed in the 

hospital for less than one week, 29.4% stayed 

7-10 days and eight patients (2.3%) stayed 10 

to 14 days (Table 5). 
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Table 5: Phlebitis and related characteristics in children (n=343), SPHMMC, Addis Ababa, Ethiopia 

 Factors associated with phlebitis 

In bivariate analysis: the nutritional status of 

the patient, the cannula size, the number of tri-

als, joint involvement, the number of health 

workers involved, the type and hygiene levels 

of gloves (clean versus sterile), the mode of 

infusion, the number of repeated insertion tri-

als, the types of antiseptic used, reuse of cannu-

la and gauze, and whether the insertion site was 

palpated after cleaning; were associated with 

phlebitis. (Table 6) 

In multi-variate analysis: patients whose IV 

catheter insertion site were palpated after 

cleaning (but before insertion) were 31 times 

[AOR =31.3, 95% CI (12.9,79.9)] more likely 

to develop phlebitis compared to those who 

did not have. Those whose IV insertion site 

was cleaned prior to insertion using alcohol 

had a 93% [AOR = 0.07, 95% CI (0.03,0.18)] 

decrease in their chances of developing phle-

bitis compared to those whose site was 

cleaned using hand sanitizer (Table 6). 

Using disposable gloves increased the risk of 

phlebitis by 5.4 times [AOR=5.4, 95%CI 

(2.0,14.5)], compared to using surgical gloves. 

The incidence of phlebitis was 82.6% [AOR   

Variables Frequency Percent (%) 

Phlebitis Yes 106 30.9 

No 237 69.1 

Grade of phlebitis Grade I 50 47.2 

Grade II 51 48.1 

Grade III 5 4.7 

Degree of pain Mild 48 51.1 

Moderate 43 45.7 

Severe 3 3.2 

Duration between sPIVC in-
sertion and development of 
phlebitis 

<48hr 34 32.1 

48-72 hrs 53 50.0 

72-96 hrs 17 16.0 

96-120 hrs 2 1.9 

Incidence of phlebitis per 
cannula 

Cannula 1 39 36.8 

Cannula 2 43 40.6 

Cannula 3 23 21.7 

Cannula 4 1 .9 

Pain Yes 94 88.7 

No 12 11.3 

Length of hospital stay <1 week 234 68.2 

7 to 10 days 101 29.4 

10 to 14 days 8 2.3 



 =0.17, 95% CI (0.07, 0.42)] less likely when a 

new glove was used to administer the medica-

tion (Table 6). 

When IV cannulas and swabs were used in re-

peated trials, the patients’ risk for developing 

phlebitis increased by 7.9 times [AOR =7.9, 

95% CI (2.2,27.8)]. The study participants who 

had the cannulas inserted near joint had 3.8 

times higher risk of developing phlebitis 

[AOR = 3.8, 95% CI (1.35, 10.93)] compared 

to those who did not.  Finally, the IV lines se-

cured by a single health worker were 88.3% 

less likely to develop phlebitis [AOR = 0.12, 

95% CI (0.04, 0.36)] (Table 6). 
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Table 6: Multivariate analysis to identify factors associated with phlebitis in children observed for 

incidence of phlebitis (n=343), SPHMMC, Addis Ababa, Ethiopia 

 Discussion 

The standards of practice set by the Intravenous 

Nurses Society state that an acceptable phlebi-

tis rate in any given patient population is 5% or 

less (4), however the incidence of phlebitis in 

this study was very high (30.9%). This inci-

dence rate in our setting was found to be high-

er than other studies conducted in Tunisia 

(5.15%); Brazil (26%) and Turkey (15.8%) (8, 

21, 22). Whereas  compared  to  Hiwot  Fana         

  
  

 Phlebitis COR (95% 
CI) AOR (95% CI) P value Yes No 

Joint involvement yes 48(13.9%) 26(7.6%) 6.7 (3.8,11.7) 3.8(1.3,10.9) 0.001* 

no 58(16.9%) 211(61.5)     

Palpated I.V catheter 
insertion site after 
cleaning 

yes 80(23.3%) 22(6.41%) 30.(16.1,56.07) 31.3(12.9,79.9) 0.000* 

No 26(7.6%) 215(62.7%)     

Antiseptics used to 
clean the IV site be-
fore insertion 

alcohol 18(5%) 163(47.5%) .09(0.05,0.16) 0.07(0.03,0.17) 0.000* 

sanitizer 88(25.6%) 74(21.6%)     

New glove for medi-
cation/fluid 

yes 38(11.1%) 203(59.2%) 0.09(0.05,0.16) 0.17(0.07,0.41) 0.000* 

no 689(19.8%) 34(9.9%)     

Types of gloves used Clean 64(18.7%) 19(5.53%) 17.4(9.5,32.1) 5.4(2.0,14.5) 0.010* 

Surgical 42(12.24%) 218(63.55)     

Reuse of I.V cannula 

or swab during trial 

yes 74(21.6%) 7(2.04%) 75.9(32.1,179.3 7.9(2.2,27.8) 0.010* 

No 32(9.32%) 230(67.05%)     

Number of health 
workers involved 
in securing I.V line 

One 14(4.1%) 221(64.4%) 0.01(0.01,0.03) 0.11(.03,.3) 0.001* 

two 56(16.3%) 16(4.7%)       

three 31(9.03%) 1(.3%)       

> three 3(.9%) 1(.3%)       

*Statistically significant P value <0.05 



 Specialized Hospital which had an incidence of 

33.7 %, our result was lower (13).  

This study demonstrated that around half of the 

participants who developed phlebitis did so 

within 48-72 hours of insertion which is shorter 

than indwelling time of 72-96 hours found at 

Hiwot Fana Hospital (13).  

A strict application of infection prevention 

strategies, mainly hand hygiene procedures, 

showed an association with a low incidence of 

phlebitis (12). However, our study showed that 

almost all (98%) of nurses didn’t maintain hand 

hygiene before insertion of I.V catheter which 

was also a similar finding in the Hiwot Fana 

Hospital study.  (13).  

The CDC guideline recommends the use of an-

tiseptic (70% alcohol, tincture of iodine, or al-

coholic chlorhexidine gluconate solution) to 

prepare the skin before peripheral venous cath-

eter insertion (23). Our study showed that using 

hand sanitizer to clean insertion site increased 

the risk of phlebitis since the reusable small 

bottles found at each bedside were not disin-

fected thermally or chemically as recommend-

ed by WHO (25).  

The use of sterile gloves for insertion of pe-

ripheral catheters is not required; a new pair of 

clean gloves can be used in conjunction with a 

"no-touch" technique for the insertion of pe-

ripheral venous catheter (10). But in our study 

despite using sterile gloves in 71.1% of cases, 

patients still developed phlebitis due to poor 

technique such as reusing IV catheter, repeated 

swabbing in one insertion trial and involve-

ment of flexor/joint IV site.   

This study showed that phlebitis was more 

common in patients with joint involvement, 

which is like the findings in the Indian study 

(26) and in Hiwot Fana hospital in Ethiopia 

(13). The reason why phlebitis is common in 

joint areas is because of the underlying move-

ment of the joints, causing the cannula to be in 

direct contact with the intima of the vein, 

damaging it, and resulting in phlebitis (3).  

In our study 45.2% of children had cannula-

tion at the dorsal side of their hands; however, 

the result from Hiwot Fana Hospital was high-

er in which 60% had sPIVCs on the dorsal 

side of hands. (13)    

This study revealed that the length of clinical 

experience of nurse who inserted sPIVCs has 

no association with phlebitis; in contrast to the 

Mekelle Hospitals study, in 2016, in which 

clinical experience of a nurse who inserted the 

cannula had significant effect on the lifespan 

of sPIVCs (27).  

The main limitation of this study was that it 

was done in only one institution. We suggest 

that other institutions also look into their phle-

bitis occurrence rates and formulate research 

projects aimed at improving their quality of 

care.  

Conclusion  

In this study we have identified that the rate of 

phlebitis in patients with sPIVCs was 30.9%, 

which is much greater than the acceptable 5%  
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 rate. It has been associated with modifiable fac-

tors, such as the lack of hand hygiene, the use 

of hand sanitizer for cleaning purposes, the re-

peat usage of cannulas and cotton to clean IV 

site during insertion, palpating insertion site 

after cleaning, choosing insertion sites near 

joints, and the number of health workers. 

Hence, to reduce this unacceptable rate of phle-

bitis, it is important to address these modifiable 

risks, through specific training provided to 

health care providers, supporting the develop-

ment of behavioral changes in sustainable man-

ner and providing the required IPC supplies 

and availing proper infrastructure.  

Recommendation  

The department should set clear protocols for 

the insertion of peripheral intravenous cathe-

ters, as well as the management and follow-up 

of patients with phlebitis. Health care providers 

at the Department of Pediatrics should be 

trained periodically. They should also be moni-

tored strictly to ensure that they are adhering to 

the standards for sPIVCs as set by the NIS. It is 

also recommended to minimize the sPIVC in-

sertion when possible and it is good consider-

ing replacement of sPIVCas clinically indicat-

ed. To minimize the risk of phlebitis, 

healthcare providers should avoid reuse of 

gloves, cannulas, sanitizer as antiseptic and 

should not do repeated swabbing. Strict cau-

tions need to be taken by healthcare providers 

to reduce pain associated with tissue trauma 

and to avoid extra/ repeated insertion. Respon-

sible health professionals in the inpatient 

wards should make timely assessments for the 

phlebitis, and if needed they should monitor 

the patient and manage them so as to prevent 

further complications. 
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Abstract  
Acute Kidney Injury (AKI) is a common complication in sick neonates admitted to the Neonatal 

Intensive care Unit (NICU). On the management of neonates with AKI often we try only con-

servative management due to a shortage of experience in peritoneal dialysis in this group of 

patients. Here we report a neonate who had AKI secondary to neonatal hypernatremic dehy-

dration. We used a 6Fr feeding tube as a PD catheter, mixed IV fluids as dialysate and IV per-

fuser to quantify and regulate the inflow. After 4 days of the PD, the neonates started to have 

urine output, and PD was discontinued. Neonate was discharged home improved and was 

thriving well with normal renal function tests on follow up. In conclusion, improvised peritone-

al dialysis can be an option for management in neonatal AKI when medical management fails 

in low-resource settings. 
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Introduction 

Neonatal AKI is a common complication in 

critically sick neonates admitted to the neo-

natal intensive care unit (NICU). The com-

monest causes are pre-renal (85%): neonatal 

dehydration, non-steroidal anti-inflammatory 

drugs (NSAID), and angiotensin converting 

enzyme inhibitors (ACE) inhibitors.  Intrinsic 

renal (11%) constitutes the second group, 

which includes sepsis, perinatal asphyxia, 

prematurity and nephrotoxic medication such 

as gentamicin.  

Post renal causes include posterior urethral 

valve (PUV), bilateral uretero-pelvic junction 

obstruction (UPJ), triad syndrome, and a uni-

lateral obstructed kidney. Usually, the causes 

are multifactorial in neonatal AKI (1). 

Diagnosis and staging of neonatal Acute Kid-

ney Injury (AKI) has been continuously 

evolving. The currently modified neonatal 

AKI definition is being used world wide. Us-

ing a multicenter study (AWAKEN) involving 

2022 incidence of AKI newborns was 30% of 

all neonatal ICU admissions.  

mailto:handsum.deksiso@aau.edu.et
https://dx.doi.org/10.4314/ejpch.v21i2.8


 

 The incidence differed across the gestational 

age in a “U” distribution with incidence being 

high in the age <29 weeks and > 36 weeks.  

(2). 

There are peculiarities on neonatal AKI stag-

ing compared to older children. The lowest 

serum creatinine level before the raise is used 

as a reference. This is because the serum creat-

inine could be high because of maternal serum 

creatinine, which later drops. If we can esti-

mate urine output by catheterization or accu-

rately measure wet diapers, 24-hour urine out-

put is used to quantify urine in ml/kg/hr. Un-

like older age groups where 6hours or 12 hours 

urine could be used.  

Case report  

We report a female neonate admitted at the age 

of 8 days( on 09/07/25) from Addis Ababa, 

who was born at Tikur Anbessa Specialized 

Hospital to 25 year old para I mother via emer-

gency cesarean section for the indication ceph-

alo-pelvic disproportion (CPD) at GA of 37 

weeks. Birth weight was 3600 gm, APGAR 

scores at 1-min and 5-minutes were 8 and 9, 

respectively. The neonate was discharged 

home after 48 hours with no illness. The moth-

er is literate up to 10th grade. The parents were 

not related by blood. 

The mother had inadequate breast milk and the 
neonate was seldom satisfied and/or sleeping 
between breastfeeding. She presented with 

poor feeding and inconsolable crying at the 
age of 6 days. Associated she had fever, a re-
duction in urine amount, finally had no urine 

for 1 day before admission. She had a gener-
alized tonic seizure after admission to the 

hospital. 

The neonate was lethargic and in respiratory 

distress. RR= 55-65breaths/min, PR 180 

beats per minute, T=38.9℃.There was weight 

reduction from birth weight 3600g  to 3000g

(16% dehydration), Capillary refill time was 

2 sec and had warm extremities. Bilateral 

lungs had good air entry, and normal heart 

sounds were heard. The abdomen was flat 

and moved with respiration, no organomeg-

aly, no signs of ascites. She had normal fe-

male-type external genitalia, no flank mass. 

No sign of spinal dyraphism. There was no 

edema, and there was no tenting of the skin 

pinch. She looked lethargic, and the Moro 

reflex was incomplete, suckling was unsus-

tained, and grasp was weak.  

Investigations are summarized on the tables 

and charts. Blood culture was negative 2 

times. Chest X-ray was normal. Renal ultra-

sound showed bilaterally normally sized kid-

neys with normal echogenicity and normal 

Doppler flow through the renal vein and ar-

tery. Arterial blood gas analysis was not 

available.  

The neonate was admitted with a diagnosis of 

term, normal birth weight (NBW), appropri-

ate for gestation (AGA), stage 3 AKI second-

ary to hypernatremic dehydration with com-

plications, Hyperkalemia, uremic encephalo-

pathy, early-onset neonatal sepsis. 
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 The neonate was initially treated with support 

care: She was put on  CPAP with FIO2 60%, 

loaded with phenobarbital 60mg with a naso-

gastric tube, Put on maintenance fluid and defi-

cit therapy for hypernatremic dehydration, 

which added up to 500ml with 10% DW in 

0.45NS. After 6 hours of rehydration, she was 

challenged with IV furosemide 10mg (4mg/

kg), but, not have urine output. She was started 

on K shifting therapy with calcium gluconate 

2.5ml in 5ml NS 6 hourly, Salbutamol  2 puff  

6 hourly,15ml of 10% DW and 0.3IU regular 

insulin was given 6 hourly, She was started on 

IV Ampicillin and Cefotaxime. 

Despite supportive care patient remained 

anuric, and the patient was started on impro-

vised peritoneal dialysis (PD) using locally 

mixed fluid (lactated Ringer’s solution and 

dextrose) on day 2. Procedure was conducted 

under possible aseptic technique and we gave 

prophylactic antibiotic an hour before the pro-

cedure. Small surgical incision was made mid-

way between the umbilicus and the anterior 

superior iliac spine done on the left side. A 

feeding tube 6fr was inserted into the peritone-

al cavity and stitch was applied to fix it. The 

exit site  was dressed with sterile gauze and 

secured with zinc oxide plaster. It was connect-

ed to a 3-way tap to regulate the direction of 

fluid flow.  
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Serum 
Chemistries 

  Dates 

9/7 
/25 

11
/7/
25 

12
/7/
25 

13/
7/2
5 

14
/7/
25 

16
/7/
25 

17
/7/
25 

18
/7/
25 

19
/7/
25 

22
/7/
25 

24
/7/
25 

Serum creati-
nine (mg/dl) 

11.8 12.4 10.8 9.3 7.3 4.4 3.4 2.1 1.8 0.3 0.3 

Serum urea 
mg/dL) 

393 442 395 339 342 215 196 151 119 38 27 

Serum Sodi-
um(mmol/L) 

180.9 179.
3 

168.
7 

167.4 154 136 132.
8 

139.
9 

142.
6 

143 143 

Serum Potas-
sium (mmol/
L) 

8.8 8.9 6.97 6.9 5.5 5.05 5.88 3.27 5.44 3.49 3.39 

Ca(T) (mg/
dL) 

  8               10   

Mg(mg/dL)   1.6                   

P (mg/dL)   6.7                   

Albumin (g/
dL) 

  3.6                   

CRP (mg/dL)   18               9.7   

Table 1. Serum electrolyte, renal function test and other laboratory analysis finding patterns 

across the dates  



 

 The dialysate collection bag and PD fluid were 

connected to the other ends of the tap (figure 

1). Inflow was regulated by infuser with similar 

pressure used for IV infusion.  

The infuser was set for every cycle for the in-

flow volume over 15min.   Lactated Ringer’s 

solution was used with 16gm dextrose (2 vials 

of 40% dextrose added) to approximate 1.6% 

PD fluid. To enhance the buffering capacity of 

PD fluid and prevent fast drop in serum sodium 

which may lead to cerebral edema, 40ml of 

8.4% NaHCO3 was added to raise the dialysate 

sodium content to 170meq/L ( the dialysate to 

10mmol/L lower than the serum Sodium). As 

the Sodium start drop we also dropped the dia-

lysate sodium accordingly. Improvised PD has 

been practiced in older children in the hospital 

and has been proven safe and effective. This 

was the first time we used it in neonates. 

Dwell volume was started at 50ml (15ml/kg) to 

be infused over 15min with a perfuser. The 

dwell volume was gradually escalated to 

100ml (33ml/kg). The dwell time was set to 

45minutes. The outflow time was set to 30 

minutes. The inflow, outflow, and net volume 

were recorded for each session 1 hourly. The 

patient was monitored with vital sign sheet 

every 2 hours and resident physician followed 

the patient respiratory condition and menta-

tion 6 hourly. We did not use heparin as the 

patient was thrombocytopenic and there was 

catheter obstruction. 20 sessions were done 

over 60 hours. The procedure was held at 

night for fear of fault due to lack of one-to-

one nurse to patient ratio on duty hours. The 

cumulative balance was positive 250ml at the 

end of the PD and was associated with dehy-

dration at the start of PD. The serum chemis-

try, blood count and urinalysis was followed 

according to table 1 and figure 1.  
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Figure 1: Pattern of Urea, Sodium and Creatinine across the dates. 



 

 The urea and serum creatinine initially stabi-

lized and started to decrease; the serum Sodium 

and potassium were also decreasing.  

The patient was challenged with IV Lasix after 

60 hours. Urine output resumed. Finally, the 

PD was stopped and the catheter was removed 

on the 4th day. No complications such as para 

PD catheter leak or peritonitis occurred. Feed-

ing was continued with nasogastric feeding 

tube. 

Discussion  

Hypernatremic neonatal dehydration is a com-

plication of insufficient or unsuccessful breast-

feeding. It has been reported that 35% of new-

borns with weight loss greater than 10% and 

fed exclusively with breast milk, develop hy-

pernatremic dehydration. (3) In our setting, ex-

clusive breastfeeding is the primary option for 

newborns, and the practice was 59 %( 4).The 

magnitude of hypernatremic dehydration is ex-

pected to be high. Prolonged hypovolemia can 

lead to renal hypo perfusion and intrinsic renal 

injury. 

A retrospective study in Turkey, including 

4136 admitted neonates, found that hyper-

natremic dehydration affected 4.1%. Studies 

have shown increased breast milk sodium 23m-

mol/L (compared to 7mmol/L in breast milk, 7-

14mmol/L Na in formula milk) and inversely 

related to volume of breast milk intake (5). 

 Management of neonatal AKI starts with con-

servative management, which includes, fluid 

bolus for neonates with no sign of fluid over-

load, use of vasopressor (Dopamine ) and trial 

of diuretics, monitoring fluid input and urine 

output, management of electrolyte imbalances 

and acidosis, avoidance of nephron-toxins and 

nutritional support. General indications for 

dialysis include: Severe hyperkalemia, uncor-

rectable acidosis, uremia, fluid overload, and 

inability to provide nutrition due to concern 

for fluid overload. In patient with AKI sec-

ondary to hypernatremic dehydration PD has 

been proved to be effective method of therapy 

(6).  

In big centers, all options of dialysis, includ-

ing continuous renal replacement therapies 

(CRRT), acute hemodialysis, and peritoneal 

dialysis, are being conducted. PD is generally 

the most common form of renal replacement 

therapy (RRT) in young children, including 

neonates, the advantage being relative ease of 

access and technical simplicity.  

Locally prepared PD solutions at the bedside 

adapted from intravenous solutions can be 

used safely and effectively. This has important 

relevance for centers in less well-resourced 

countries, where commercially produced PD 

fluid is not available for the management of 

AKI. (7)  

Locally-prepared PD fluid when applied with 

the right expertise and technique is safe and as 

effective as the commercially-prepared dialy-

sate (8).This has been used in children and 

neonates.  
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 A 2400gm neonate was treated with impro-

vised peritoneal dialysis in Zimbabwe (9).In 

our setup up we usually depend on conserva-

tive treatment of AKI alone. On this patient we 

used improvised techniques to do peritoneal 

dialysis in a newborn and we found it as an im-

portant alternative for neonates with dialysis 

requiring AKI were commercially prepared PD 

fluids and catheters are not readily available. 

Family fully consented for the procedure after 

explaining the possible procedural complica-

tion. They were happy on the treatment they 

received and finally patient was discharged 

home to be followed at outpatient department. 

On follow up at 4 month of age renal function 

remained normal and another follow up 8 

month the infant could sit unsupported and 

started crawling. 

Conclusion 

In a low-resource setting where neonates can 

develop dialysis requiring AKI secondary to 

neonatal hypernatremic dehydration. Patients 

can be managed by improvised PD using fluids 

mixed (Lactated Ringer and 40% DW) and a 

locally available plastic tube, such as a feeding 

tube within the hospital. Using perfuser may be 

used for quantifying the inflow volume. 

Limitations 

This is single case and should be tested again in 

neonates needing peritoneal dialysis. We 

couldn’t do blood gas analysis due to lack of 

the cartridges during that period and we didn’t 

use commercially prepared PD fluids. The long 

term neurodevelopment of this infant is also 

not included.  
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Guidelines for Authors 

The Ethiopian Journal of Pediatrics and Child Health (EJPCH) is the official Journal of 

the Ethiopian Pediatrics Society (EPS) and devoted to the advancement and dissemination of 

knowledge pertaining to the broad field of medicine in Ethiopia and other developing countries. 

Prospective contributors to the Journal should take note of the instructions of Manuscript prepa-

ration and submission to EJPCH, as outlined below.                                                      k     

Article Types accepted by EJPCH 

• Original Articles (vide infra) on experimental and observational studies with clinical rele-

vance. 

• Brief Communications 

• Case Series 

• Case Reports 

• Systematic Review 

• Teaching Articles 

• Editorial 

• Correspondences/Letters to the Editor 

• Monographs or set of articles on specific themes appearing in Special Issues of the Journal 

N.B. Articles are acceptable only if NOT previously published or submitted elsewhere in print 

or electronic format, except in form of abstracts in proceedings of conferences.  

Content and format of articles:  

1. Original Art 

• 2500 words, excluding Abstracts, References, Figures and Tables. The manuscript of the  Ar-

ticle, should appear under the following headings: 

A)  Abstract (vide infra) 

B) Introduction: should provide necessary information and Background of the topic. It 

should not be a review of the subject 

C) Patients or (Materials) and Methods: should contain details to enable reproducibility 

of the study by others. This section must include a clear statement specifying that a free 

and informed consent of the subjects or their legal guardians was obtained and that the 

study was approved by relevant institutional and/ or national ethics review board. For 

manuscripts on clinical trials, a copy of an ethical approval letter from the concerned 

body should be submitted with the manuscript. Photos of patient s should be disguised or 

have a written consent.  
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D) Results: should present the experimental or observational data in text, tables or figures. 

The data in Tables and Figures should not be described extensively in the text.  

E) Discussion: The first paragraph should provide a summary of key finding that will then 

be discussed one by one in the paragraphs to follow. The discussion should focus on 

the interpretation and significance of the Results of the study with comments that com-

pare and describe their relation to the work of others (with references) to the topic. Do 

not repeat information of Results section in this section. 

• Abstract: The Abstracts of an Article is prepared on a separate page and contain 250 words; 

it should be structured under the titles: a) Background; b) Methods; c) Results; d) Conclu-

sions. Briefly summarize the essential features of the article under above head-

ings, respectively. Mention the problem being addressed in the study; how the study 

was conducted; the results and what the author(s) concluded from the results. Statisti-

cal method used may appear under the Methods paragraph of the Abstract, but do not insert 

abbreviations or References in the Abstract section. 

• Keywords: Three to six key words, or short phrases at the end of abstract page should be 

provided. Use terms from medical subject heading of Index Medicus to assist in cross index-

ing the Article. 

• Title page: This should be on a separate page. It should be descriptive and should not exceed 

two line or 25 words or 150 characters including space. Include the name(s), qualification of 

the author(s); the department or Institution to which the study/research is attributed; and ad-

dress of the corresponding Editor. 

• Tables and Figures: together, these should not total more than six. Tables should be typed 

in triplicate on separate sheets and given serial Arabic numbers. They should be titled and 

labeled clearly. Unnecessary and lengthy tables and figures are discouraged. The same result 

should not be presented in more than one form (either figure or table should be chosen). 

Units should appear in parentheses in captions but not in the body of the table. Statistical 

procedures, if not in common use, should be detailed in the METHODS section or supported 

by references. Legends for figures should be typed on separate sheets, not stapled or coupled 

to the figures. Three dimensional histograms are discouraged. Recognizable photographs of 

patients should be disguised. 

• Acknowledgements: Appropriate recognition of contributors to the research, not included 

under the list of authors should be mentioned here; also add a note about sources of financial 

or research funding, when applicable. 
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• References:- 

• The titles of journals should be abbreviated according to the style used in MEDLINE 

(www.ncbi.nlm.nih.gov/nlmcatalog/journals) 

• References should be  numbered consecutively in the order in which they are first 

mentioned in the text and identify references in text, tables, and legends by Arabic nu-

merals in parentheses. 

• Type the references on a separate sheet, double spaced and keyed to the text.  

• Personal communications should be placed NOT in the list of references but in the text 

in parentheses, giving name, date and place where the information was gathered or the 

work carried out(e.g. personal communication, Alasebu Berhanu, MD, 1984, Gondar 

college of Medical Sciences). Unpublished data should also be referred to in the text. 

• References with six or less authors should all be listed. If more than six names, list the 

first three, followed by et al. 

• Listing of a reference to a journal should be according to the guidelines of the Interna-

tional Committee of Medical Journal Editors (‘Vancouver Style’) and should include 

authors’ name(s) and initial(s) separated by commas, full title of the article, correctly 

abbreviated name of the journal, year, volume number and first and last page numbers.  

• Reference to a book should contain author’s or authors’ name(s) and initials, title of 

chapter, names of editors, title of a book, city and name of publisher, year, first and 

last page numbers.  

The following examples demonstrate the  acceptable Reference styles. 

Articles: 

• Gilbert C, Foster A. Childhood blindness in the context of Vision 2020: the right to sight. 

Bull World Health Org 2001; 79:227-32 

• Teklu B. Disease patterns amongst civil servants in Addis Ababa: an analysis of outpatient 

visits to a Bank employees’ clinic. Ethiop. Med J 1980; 18:1-6 

• Tsega E, Mengesha B, Nordenfelt E, Hansen B-G; lindberg J. Serological survey of human 

immunodeficiency virus infection in Ethiopia. Ethiop Med J 1988; 26(4):179-84 

• Laird M,  Deen M,  Brooks S, et al. Telemedicine diagnosis of Diabetic Retinopathy and 

Glaucoma by direct ophthalmoscopy (Abstract). Invest Ophthalmol Vis Sci.1996; 37:104-5 

Books and chapters from books: 

• Henderson JW. Orbital Tumors, 3rd ed. Raven Press New York, 1994 

• Clipard JP. Dry Eye disorders. In Albert DM, Jakobiec FA (Eds). Principles and Practice of 

Ophthalmology. Philadelphia: W.B Saunders: 1994. pp. 257-76 

http://www.ncbi.nlm.nih.gov/nlmcatalog/journals
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Website: 

David K Lynch; laser History: Masers and lasers.  

http://home.achilles.net/-jtalbot/history/massers.htmAccessed 19/04/2001 

2. Brief Communication 

Short versions of Research and Applications articles, often describing focused approaches to 

solve a particular health problem, or preliminary evaluation of a novel system or methodology.  

• Word count; up to 2000 words. 

• Abstract up to 200 words; excluding: Abstract, Title, Tables/Figures and References 

• Tables and Figures up to five.  

• References (Vide supra- Original Article)  

3. Case Series 

• Minimum of three and maximum of 20 case reports. 

• Up to 1000 words; excluding: Abstract, Title, Tables/Figures and References 

• Abstracts of up to 200 words; unstructured; (vide supra) 

• Statistical statements here are expressed as 5/8 (62.5%) 

• Tables and Figures: no more than three 

• References: maximum of 20 

4. Case Report 

Report on a rare case or uncommon manifestation of a disease of academic or practical sig-

nificance. 

• Up to 750 words; excluding: Abstract, Title, Tables/Figures and References 

• Abstract of up to 100 words; unstructured; 

• Tables and Figures: no more than three  

• References: maximum of 10 

5. Systematic Review 

Review of the literature on topics of broad scientific interest and relevant to EJPCH readers 

• Abstract structured with headings as for an Original Article (vide supra) 

• Text should follow the same format as the one required of an Original Article 

• Word count: up to 8,000 words, excluding abstract, tables/Figures and references 

• Structured abstract up to 250 words 

• Tables and Figures up to 8 

6. Teaching Article 

A comprehensive treatise of a specific topic/subject, considered as relevant to clinical medi-

cine and public health targeting EJPCH readers. 

• By invitation of the Editorial Board; but an outline of proposal can be submitted 

http://home.achilles.net/-jtalbot/history/massers.htmAccessed%2019/04/2001
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• Word limit of 8,000; excluding abstract, tables/Figures and references 

• Unstructured Abstract up to  250 words 

7. Editorial 

• By invitation of the Editorial Board, but an Editorial topic can be proposed and sub-

mitted. 

• Word limit of 1000 words: excluding references and title; no Abstract;  

• References up to 15. 

Preparation of manuscripts 

• Manuscripts must be prepared in English, the official language of the Journal.  

• On a single separate sheet, there must be the title of the paper, with key words for indexing 

if required, and each author’s full name and professional degrees, department where work 

was done, present address of any author if different from that where work was done, the 

name and full postal address of the corresponding author, and word count of the manuscript 

(excluding title page, abstract, references, figures and tables). Each table/figures/Boxes or 

other illustrations, complete with title and footnotes, should be on a separate page. 

• All pages should be numbered consecutively in the following order: Title page; abstract and 

keywords page; main manuscript text pages; reference pages; acknowledgement page; Fig-

ure-legends and Tables. 

• The Metric system of weights and measures must be used; temperature is indicated in de-

grees Centigrade.  

• Generic names should be used for drugs, followed by  propriety brand name; the manufac-

turer name in parenthesis, e.g. diazepam (Valium, Roche UK). 

• Statistical estimates e.g. mean, median proportions and percentages should be given to one 

decimal place; standard deviations, odds ratios or relative risks and confidence intervals to 

two decimal places. 

• Acronyms/Abbreviations should be used sparingly and must be given in full, at all first 

mention in the text and at the head of Tables/ foot of Figure, if used in tables/ figures. Eg. 

Blood Urea Nitrogen (BUN). Intestinal Lung Disease (ILD).  

• Use the binomial nomenclature, reference to a bacterium must be given in full and under-

lined-underlining in typescript becomes italics in print (e.g. Haemophilus influenzae), and 

later reference may show capitalized initial for the genus (e.g. H. influenzae). 

• In the text of an article, the first reference to any medical phrase must be given in full, with 

the initials following in parentheses, e.g. blood urea nitrogen (BUN); in later references, the 

initials may be used.  

• Manuscript for submission should be prepared in Microsoft Word document file format.  
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Submission of manuscript 

• As part of the submission process, authors are required to check off their submission’s com-

pliance with journals requirement.  

• All manuscripts must be submitted to the Editor-in-chief of the Journal with a statement 

signed by each author that the paper has not been published elsewhere in whole or in part, 

and is not submitted elsewhere while offered to the Ethiopian Journal of Pediatrics and 

Child Health. This does not refer to abstracts of oral communications at conferences/ sym-

posia or other proceedings. 

• It is the author’s responsibility to proof-read the typescript or off-print before submitting or 

re-submitting it to the Journal, and to ensure that the spelling and numerals in the text and 

tables are accurate.  

Manuscript review procedures 

The procedures for manuscripts review include:  

• Within one week of receipt of a manuscript, the Editorial Board will review it in reference 

to (i) conformity with the journal’s “guidelines to authors (revised version available in all 

issues starting July 2020)” (ii) relevance of the article to the objectives of the EJPCH, (iii) 

clarity of presentation, and (iv) plagiarism by using appropriate software. 

• The Editorial Board has three options; accept manuscripts for external review, return it to 

author for revision, or reject it. A manuscript not accepted by a board member is blindly re-

viewed by another board member. If not accepted by both, the manuscript is rejected by Ed-

itorial Board. Decision will be made by the suggestion of a third Editorial Board member if 

the decisions of the first two do not concur. 

• Once accepted for external review, the Editorial Board identifies one (for Brief communica-

tion, Case reports and teaching articles) or two (for original articles) reviewers with appro-

priate expertise. The reviewers will be asked to review and return manuscripts with their 

comments online within two weeks of their receipt. Reviewers have four options; accept, 

accept with major revision, accept with minor revision or reject. 

• A manuscript accepted subject to revision as suggested by reviewers will be returned to the 

corresponding author. Author(s) will be given four weeks to respond to reviewers’ com-

ments, make necessary changes, and return the manuscript to the Editorial Board. A manu-

script not returned in time will be considered withdrawn by the author(s). 

• Manuscripts with minor revisions will be cleared by the Editorial and accepted for publica-

tion. Those with major revisions will be returned to external reviewers and follow the proce-

dures as outlined for the initial review. 
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General information 

• The Editorial Board reserves the right of the final acceptance, rejection or editorial correc-

tion of papers submitted. 

• Accepted papers are subject to Editorial revisions as required and become the copy- right of 

the EPS. 

• Twenty-five reprints of published articles are supplied free to the first/corresponding author 

• The Editorial Board welcomes comments on the guidelines from Journal readers. 

 

Privacy Statement 

The names and email addresses entered in this journal site will be used exclusively for the stat-

ed purposes of this journal and will not be made available for any other purpose or to any other 

party. 



 



 




