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Ethiopia has made encouraging progress towards human immunodeficiency virus (HIV)/
acquired immunodeficiency syndrome (AIDS) epidemic control over the past decade. In 2022,
the rate of new infections decreased by 59% and the death rate by 52% compared to 2010 fig-
ures (1). HIV prevalence remains relatively high in urban areas, a three percent rate compared
to under one percent nationally, with much variation by region and sociodemographic charac-
teristics (2,3). The remaining gaps that need to be filled to achieve epidemic control include
prevention among priority populations, provision of support services for persons affected by
HIV to ensure retention in care, and enhancing pediatric services such as identification of new
cases and improving treatment coverage (1-3). The mortality among those on antiretroviral ther-
apy (ART) is high, ranging from 3.2%-22.9% (4,5) with a median survival time of 91.6 months,
and 51% of the deaths occur within the first 2 years of treatment (5).

Among children 0-14 years of age in Ethiopia, the estimated number of HIV infections dropped
from 140,000 in 2003 to 42,000 in 2021 (6,7). This is a remarkable achievement, but much re-
mains to be done. Case identification will continue to pose a huge challenge, given the low HIV
prevalence rate of 0.3% in urban Ethiopia among children. This will render early identification
of cases difficult, delaying their rapid engagement in care and ART services. Moreover, we
need to find innovative ways of overcoming this challenge, while mounting our efforts to fill
the existing gaps in ART coverage in this age group, which stands at 48% vs 76% in adults
(6,8). As indicated by a report from northern Ethiopia (9) viral suppression is at 73% vs the ex-
pected global target of 95% (10).

Decades of experience and available evidence have also shown that the HIV epidemic in chil-
dren (and the youth) is a serious and complex problem. We know that children living with HIV
get sicker than adults because of their less developed immune systems, get recurrent infections,

and develop severe malnutrition. They are also at risk of developmental and psychosocial
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problems with far-reaching implications to the child, the family, and care providers. The HIV
epidemic in Ethiopia has also contributed substantially to the large pool of orphans and the cata-

strophic consequences associated with orphanhood.

Over the years, we have learned about the critically important pitfalls, weaknesses, challenges,
and issues requiring particular attention among children with HIV, which we need to address as
the country moves towards the interim 95-95-95 targets to be achieved by 2025, and the strate-
gy to end the AIDS epidemic by 2030 (11). First and foremost, we need to go the extra mile to
identify children with HIV as this is inherently difficult and, more so, in the Ethiopia context
where HIV prevalence is low. We need to intensify the existing testing services at all outlets to
minimize missed opportunities (12), and also institute at scale newly initiated approaches like
index testing, and caregiver-assisted self-testing (13) that get the service closer to where the af-

fected children live.

We need to revamp the prevention of mother-to-child HIV transmission services as suggested
by others (14) by improving on disclosure of HIV status among mothers and giving due atten-
tion to HIV discordant couples, those with low CD4 counts, and those with unknown HIV sta-
tus before pregnancy. Children with advanced HIV disease should be closely monitored and
extensively screened for the occurrence of opportunistic infections (15), and focus be given to
children with triple infections of HIV, syphilis, and hepatitis B virus (HBV) as the burden of
these coinfections is high, particularly in urban Ethiopia (16). HIV serostatus disclosure among
children is relatively low in Ethiopia (17,18) and interruption of treatment, though better than in
some similar settings, is high compared to others (19). ART and viral suppression rates are low
considering the targets to be reached in under three years from today (20). All these require ro-

bust planning and innovative interventions.

We need to prevent new HIV infections among children through multiple interventions.
Healthcare workers require training on an ongoing basis to provide effective HIV services for
children living with HIV. Community engagement and support systems need to be strengthened
to provide effective support to the affected children and families to ensure access to HIV ser-
vices. At the program level, judicious work is required to enlist and nurture collaboration
among public, private, and non-governmental organizations to ensure the availability of an-
tiretroviral (ARV) drugs specifically adapted to the needs of children, including child-friendly
fixed-dose combinations. A multidisciplinary team approach needs to be strengthened to ensure
the delivery of optimal care and treatment. Indeed, much still remains to be done. At best, it we
are midway in our uphill battle against the epidemic in general, and among children in particu-

lar.
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ABSTRACT

Background: The occurrence of birth trauma varies according to the fetal factors, labour and de-

livery processes and maternal factors. However, there is limited data on the possible factors asso-
ciated with neonatal birth trauma in our setup. This study aimed to identify the associated factors
of birth trauma among live-born neonates in the University of Gondar Comprehensive Specialized
Hospital (UoGCSH) Neonatal Intensive Care Unit.

Method: An unmatched case-control study was conducted among live-born neonates admitted ne-
onatal intensive care unit of UoGCSH over a year from February 1, 2020 to February 1, 2021
G.C. Data was analyzed by SPSS version 20. Descriptive statistics and adjusted Odds Ratio
(AOR) with a 95% confidence interval and a p-value of <0.05 was used to identify determinant
factors.

Result: A total of 300 neonates were included with 1:2 ratio of case and controls. The determinant
factors of mechanical birth trauma were head circumference (AOR=1.76, 95% CI: 1.26, 2.46),
instrumental delivery (AOR=10.65, 95%CI: 2.83, 40.04), malpresentation (AOR=6.31, 95%CI:
1.01, 40.08) and prolonged labour (AOR=1.45, 95%CI: 2.04, 4.49).

Conclusion: Instrumental delivery, malpresentation, >37cm head circumference, and prolonged
duration of labour had statistically a significant association with mechanical birth trauma.

Keywords: - mechanical birth trauma, live born neonate, determinants, Ethiopia

Background into birth injuries due to hypoxia or mechanical
Scholars define birth injury as the impairment injuries (5-8). According to few researches and
of neonatal body function or structure due to the International Classification of Diseases-10,
adverse influences of the birth process (1-4). birth trauma incorporates the mechanical /

Generally, birth-related injuries are classified physical birth injuries (ICD-10) (6, 7).
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Birth injuries occurred due to the mechanical
pressure created by the birth canal and traction
forces applied by a birth attendant during the
labour and delivery processes (4, 9-11). It is
usually associated with the size of the foetus,
presentation, mode of delivery, duration of la-
bour, maternal chronic diseases, maternal nutri-
tional status, parity, genital anomalies and the
skill of the birth attendant (1, 4, 9). Birth injury
includes the soft tissue and musculoskeletal
injuries (4, 5, 12). In conclusion, birth trauma
is related to the foetal presentation, delivery

mechanisms and maternal factors (13).

The prevalence of birth trauma can vary de-
pending on the foetal presentation, mode of
delivery and birth weight. The prevalence of
birth trauma is 0.02% in uncomplicated sponta-
neous vaginal delivery (SVD) with cephalic
presentation and 0.011 % among caesarean
section (3). On the other hand, the rate of birth
trauma was 30/1000 live birth and 1/1000 live
births for vaginal delivery and caesarean deliv-
ery in a referral hospital of Iran, respectively
(11). In Indonesia (Cipto general hospital), the
rate of birth trauma was 29.9/1000 live births
(8). In a teaching tertiary hospital of Nigeria,
the incidence of birth trauma in vaginal and
caesarean delivery was 43/1000 live births and
14/1000 live births for the former and latter (2).
Generally, the overall incidence of birth trauma
is decreasing due to the improvement of obstet-
rics care and prenatal diagnoses, due to early
recognition and elective C/S (3, 10, 14). In
Ethiopia, Jimma specialized hospital mechani-

cal birth trauma was 8.14% live born neonates

which is a relatively higher rate of mechanical
birth trauma compared to other studies (5). De-
spite optimal obstetric care globally, birth trau-
ma still affects neonates especially in low-

income countries like Ethiopia (3).

There are different types of mechanical birth
trauma. Among these, bleeding in the head is
the leading one. Bleeding in the head is
grouped into intracranial and extra cranial
bleeding (haemorrhage) (5). Intracranial bleed-
ing includes subdural, subarachnoid, intra-
parenchymal, and intraventricular hemorrhage
(15, 16). The extracranial bleeding encom-
passes the subgaleal haemorrhage, cephalohe-
matoma and bleeding into the caput succeda-
neum (17). Traumatic injury of the scalp caus-
es subgaleal hemorrhage, cephalohematoma,
or caput succedaneum. In cases of forceps-
assisted deliveries, the prevalence of cephalo-
hematoma reached up to 0.95-2.3%. In extra-
cranial hemorrhage hypovolemic shock, heart
failure, acute bilirubin encephalopathy and co-
agulopathy were the killers (7, 17). Death rate
and Complications were more common in neo-
nates with subgaleal haemorrhage (SGH) than
neonates with other mechanical birth injuries
(17).

Most neonatal brachial plexus palsy occurred
in women with normal labour and delivery
processes (18). The risk factors associated with

brachial plexus injury were maternal diabetes
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fetal distress, meconium-stained liquor, vagi-
nal delivery, shoulder dystocia, perineal lacer-
ation or episiotomy, high birthweight and de-
pressed one-minute Apgar score (19). Instru-
mental assisted and emergency caesarean de-
livery were also associated with facial nerve
palsy (19, 20). In addition, facial nerve palsy
occurred in Primiparity, birth weight more
than 3500gm and prematurity (13). The preva-
lence of Erb’s/brachial palsy was 0.4% in a

newborn with a clavicular fracture (21).

Musculoskeletal injury comprised both bony
and soft tissue trauma (16, 21). Some studies
described the clavicular fracture as the most
common musculoskeletal injury type. It ac-
counted for about 2.7-5.7/1000 live births to as
high as 6-16.5/1000 live births (16, 21, 22).

The magnitude of birth trauma is lower in de-
veloped countries. However, the reverse is true
in developing countries where there is poor
health care service provision and quality of
care. To our knowledge, few studies were
done on risk factors of mechanical birth trau-
ma in Ethiopia. Thus, this study aimed to in-
vestigate the determinants of mechanical birth
trauma among live-born neonates in the uni-
versity of Gondar Comprehensive Specialized

Hospital neonatal intensive care unit.

Methods and materials

Study design and setting

An unmatched case-control study was con-
ducted at the University of Gondar Compre-
hensive Specialised Hospital (UoGCSH) Neo-

natal Intensive Care Unit (NICU) from Febru-
ary 1, 2020 to February 1, 2021 G.C.

The UoGCSH neonatal intensive care unit has
40 beds; Fourteen beds for preterm and twenty
-six for term neonates. There are six beds re-
served for kangaroo mother care services. Two
pediatricians are working in the neonatal ICU
during working hours. In addition to the pedia-
tricians, there are three residents, six intern
doctors and three BSc nurses. The labour ward
and neonatal intensive care unit are adjacent to

each other.

Study participants

The target population was all live birth neo-
nates admitted to the NICU ward from Febru-
ary 1, 2020, to February 1, 2021. The study
population was all live-born neonates whose
gestational age was >37 completed weeks and
admitted to NICU within the study period. Ne-
onates with congenital anomalies, admitted
after seven days of postnatal age and referred
from other health facilities after seven days of
stay at the hospital they have been initially ad-
mitted were excluded. Both out born and new-
borns born in UoGCSH who came after 7 days
were excluded because, most signs and symp-
toms of birth trauma disappeared with in this
period. A case was defined as a neonate with
physical injury during labour and delivery
which was diagnosed by the resident or pedia-
trician during clinical evaluation. Control was
defined as neonates admitted to NICU on the
same days as the case and with other diagnosis
other than birth trauma. The cases and controls

were selected by simple lottery method.
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Sample size estimation and sampling

The sample size was calculated by using the
80% power and 95% confidence. The ratio of
controls to cases was 2. The proportion of the
controls was 8.1% and the proportion of cases
exposed was 20%. We calculated the sample
size using the above points, and the final sam-
ple size became around 300. Therefore, the
cases and controls became 100 and 200, re-
spectively. All cases were included in the
study and the controls were selected by simple

lottery method.

Data collection

A structured English version questionnaire
was developed by the investigators. A prelimi-
nary review of 15 neonatal charts were done
to test the tool before the actual data collec-
tion. Training was prepared for two nurses,
two interns and one resident. Then, these
trained data collectors extracted the maternal
and neonatal sociodemographic factors, mode
of delivery, duration of labour, birth attendant,
presence/ absence of malpresentation, neona-
tal anthropometries and maternal factors from
the neonatal and maternal charts as well as by
face-to-face interview of mothers or caregiv-
ers from February 1, 2020 to February 1,
2021. The principal investigator supervised
the data collection and checked the data com-
pleteness daily. In addition, the data was han-

dled in safe places to keep confidentiality.

Statistical analysis

The collected data was entered into Epinfo 4.1

and analysed using SPSS software version 20.

Investigator checked errors, outliers, incon-
sistencies, and missing observations before the
data analysis. Frequency tables, range, mean,
and standard deviations were used. The asso-
ciation of birth trauma with different variables
was analysed using bivariate logistic regres-
sion. The adjusted odds ratio (OR) within the
95% confidence interval (CI) and a p-value of
<0.05 guided us to know the associations be-

tween the independent and outcome variables.
Study variables

Dependent variables: neonatal mechanical

birth trauma
Independent variables:

Neonatal variables: gestational age, sex,
Birth weight, Length, head circumference,

foetal presentation.

Maternal variables: age, address, parity, du-
ration of labour, duration of rupture of mem-
brane, mode of delivery, obstructed labour,
ANC follow up, maternal illness and the birth
attendant.

Operational definition

Birth trauma- Physical injury like bone frac-
ture and joint dislocation, bruising, nerve pal-
sy, bleeding, happened to the newborn during

labour and delivery process.

Macrosomia- A newborn whose birth weight
was > 4000gm.

Prolonged labour- Duration of all stages of

labour lasting >24hours.

Precipitated labour-Labour duration <

3hours
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Prolonged PROM- Duration of rupture of
membrane stayed >18hr.

Post term baby- Baby delivered after 42
completed weeks of pregnancy

Term baby- Baby delivered within 37 and 42
completed weeks of pregnancy

Antenatal care- Mother who had at least one
health institutional visit for the pregnancy
Foetal malpresentation- Any foetal presenta-
tion other than vertex.

Referral baby- Baby brought with referral
sheet out of UoGCSH.

Results

Socio-demographic characteristics of neo-

nates and mothers

A total of 300 neonates were included in the
study; One hundred cases and 200 controls.
The sex ratio was 1:3 and 1:1.8 for cases and
controls, respectively. The overall sex ratio of
the study population was 1:2. The mean age of
mothers of the cases was 25.6+4.8SD, and for

controls was 25.8+5.1SD. Among the three
hundred mothers, 8.7% and 4.7% were young-
er than 20 and older than 34 years respective-
ly. Most mothers of cases (83%) and controls
(70.5%) attended primary education and
above. The other 17% of mothers of the cases
and 29.5% of controls were not attending for-

mal education.

The mean head circumference of the cases and
controls was 36.52+1.6SD and 35.31+1.2SD,
respectively. The weight of the cases was 49-
34 grams higher than the weight of the control
groups. The mean birth weight of cases and
control was 3118.67+451.7SD and
3022+499.3SD, respectively. The birth weight
laid between 2500 and 4000grams in 90% of
the cases and 86.5% of the controls. Among
the three hundred neonates, 7.7% and 3% of
them had low birth weight and macrosomia

respectively (Table 1).
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Table 1: Sociodemographic characteristics of neonates and their mothers to NICU in UoGCSH, 2020

Variables Birth trauma
Cases (n=100(%) Controls (n=200(%))

Age of the mother Mean maternal age  25.64+4.77SD 25.84+£5.11SD
<20yr 8(8) 19(9.5)
20-34yr 89(89) 168(84)
35-49yr 3(3) 13(6.5)

Level of education Not attending 17(17) 59(29.5)
Primary 27(27) 29(14.5)
Secondary 35(35) 91(45.5)
College 2121) 21(10.5)

Newborn’s gender Males 76(76) 128(64)
Females 24(24) 72(36)

Birth weight [ gm] ~ Mean birth weight ~ 3118.67+451.7SD 3022+499.3SD
<2500 3930 20(10)
2500-4000 93(93) 173(86.5)
>4000 44 5(2.5)

Gestational age Mean GA 39.3+1.45 39.3£1.49

(weeks) 37-41WKS 92(92) 181(90.5)
>42wks 8(8) 19(9.5)

Obstetric and other maternal health related

characteristics

Forty-three percent (43%) of cases and 128
(64%) controls were born via SVD. However,
about 39% of the cases and 6% of the control
were delivered by instrument. But, 18% and
30.5% of mothers of the cases and controls

underwent C/S, respectively.
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On the other hand, 56% and 64% of the moth-
ers of the cases and control were multiparous,
respectively. Ten-point five percent of moth-
ers of the case and four percent of the controls
had malpresentation. Five percent of the cases
was born from mothers who had obstructed
labour. Ninety-one and ninety-three percent of
mothers of the case and control had ANC fol-
low-up (Table 2).
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Table 2: Obstetric and other maternal health related characteristics of neonates admitted

to NICU in UoGCSH, 2020

Birth trauma

Variables Cases (n=100(%)) Controls (n=200(%))
Primiparity 44(44) 72[36.0]
Parity Multiparty 56(56) 128(64.0)
SVD 43(43) 128(64.0)
Caesarean section 18(18) 61(30.5)
Mode of delivery Instrumental 39(39) 11(5.5)
Mean DOL 15.79+8.1SD 12.27+8.8SD
<24hr. 84(84) 144972)
Duration of labour >24hrs. 16(16) 56(28)
Mean ROM duration  10.57+40.4SD 5.29+6.8SD
<18hrs. 87(87) 169(89.5)
Duration of ROM >18hrs. 13(13) 21(10.5)
Yes 11(11) 8(4)
Mal-presentation No 89(89) 192(96)
Yes 5(5) 0(0)
Obstructed labour No 95(95) 200(100)
Yes 91(91) 187(93.5)
ANC follow up No 9(9) 13(6.5)
Yes 13(13) 35(17.5)
Maternal illness No 87(87) 165(82.5)
Skilled 97(97) 197(98.5)
Birth attendant Traditional 3(3) 3(1.5)

Types of birth trauma

The identified mechanical birth trauma were
scalp, musculoskeletal and peripheral nerve
trauma, and bruising, described from the com-
monest to the least common one. Scalp trauma
encompassed 80% of the mechanical trauma in
which subgaleal hemorrhage and Cephalohe-
matoma contributed 56% and 24% respective-
ly. Among the 100 cases, nine had musculo-
skeletal trauma, which accounted 9% of me-
chanical birth trauma. Among the musculo-

skeletal trauma four of them had humeral shaft
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fractures and one femoral shaft fracture, one
skull fracture, and another one shoulder dislo-
cation. Five of the neonates with long bone
fractures had a breech presentation. There
were four newborns with peripheral nerve
trauma. Three had facial nerve palsy; one had
brachial plexus palsy (Figure 1). Four neonates
with Scalp trauma had concomitant facial
bruising in one neonate, facial nerve palsy in
two neonates and a depressed skull fracture in
another neonate. Seventy-nine percent of neo-
nates delivered by forceps had scalp injuries.

Among these, 66.5% had subgaleal hemor-
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Types of Mechanical Birth Trauma

4%

M Scalp trauma

B Musculoskeletal trauma

M Bruising

Peripheral nerve trauma

Figure 1: Types of mechanical birth trauma in UoGCSH, 2020

Factors associated with birth trauma

First, the association between the independent
and outcome variables were checked by biva-
riate logistic regression. From bivariate analy-
sis, male gender, malpresentation, head cir-
cumference >37 cm, maternal age >35 years,
gestational hypertension, primiparity, labour
>24 hours, ANC follow-up and forceps deliv-
ery were candidate variables. Then, the candi-
date variables were interred into a multivaria-
ble logistic regression to determine the deter-

minant factors of mechanical birth trauma.

Accordingly, the head circumference >37cm,
malpresentation, instrumental delivery and

prolonged labour had a significant association
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with mechanical birth trauma. Instrumental
deliveries were around 11 times more likely to
have mechanical birth trauma compared to
SVD and C/S deliveries (AOR=10.65, 95%CI:
2.83-40.04). The odds of having birth trauma
in neonates born from a mother with mal-
presentation were about six times higher like-
lihood to have mechanical birth trauma than
those infants born without malpresentation
(AOR=6.31, 95%CI: 1.20, 40.08).

In neonates delivered after prolonged labour,
the occurrence of birth trauma increased by
1.45 times compared to those born within no
prolonged labour duration (AOR= 1.45, 95%
CI, 2.04-4.49 (Table 3).
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Table 3: Factors associated with birth trauma among neonates admitted to NICU in UoGCSH, 2020

Birth trauma

Cases Controls
Variables (n=100) (n=200) COR (95% CI) AOR (95% CI)
Gestational age 37-41wk 92(92) 181(90.5) 1 1.00
>42wk 8(8) 19(9.5) 1.3(0.43,5.0) 1.24(0.31, 4.92)
Head <37 80(80) 195(97.5) 1 1
Circumference (cm) >37 20(20) 5(2.5) 14.19(3.19,63.14) 1.76(1.26,2.46) *
<20 years 8(8) 19(9.5) 1 1
Age of the mother  >20 years 92(92) 181(90.5)  1.56(0.45,7.35) 1.49(0.34,6.56)
Primiparity 44(44) 72(36) 1 1
Parity Multiparty 56(56) 128(64) 0.65(0.35,1.43) 0.52(0.20, 1.36)
Not attended 17(17) 59(29.5) 0.32(0.13,1.24) 0.25(0.06, 1.04)
Primary 27(27)  29(14.5) 0.95(0.37,4.24) 1.05(0.27, 4.14)
Secondary 35(35) 91(45.5) 0.25(0.08(1.20) 0.30(0.09, 1.03)
Level of education  College 21(21) 21(10.5) 1 1
SVD 43(43) 128(64) 1 1
C/S 18(18) 61(30.5) 0.74(0.32-1.68) 0.62(0.23, 1.71)
Mode of delivery Instrumental 39(39) 11((5.5) 10.24(3.29,38.8) 10.65(2.83,40.0*
<24hrs. 84(84) 144(72) 1 1
Duration of labour  >24hrs. 16(16) 56(28) 1.41(1.21,1.80) 1.45(2.04,4.49)*
<18hrs. 87(87) 179(89.5)  2.34(0.54,5.34) 1.62(0.40, 6.56)
Duration of ROM >18hrs. 13(13)  21(10.5) 1 1
Yes 11(11) 8(4) 2.87(0.73-11.26) 6.31(1.20,40.08%*
Malpresentation No 89(89) 192(96) 1 1
Yes 91(91) 187(93.5) 0.63(0.31,3.25) 0.55(0.20, 2.55)
ANC follow up No 9(9) 13(6.5) 1 1
Yes 13(13) 35(17.5) 2.12(0.38,4.38) 1.13(0.29, 4.38)
Maternal illness No 87(87) 165(82.5) 1 1

Discussion

This study identified instrumental delivery,
malpresentation, head circumference and pro-
longed labour as determinant factors of neona-
tal mechanical birth trauma. These factors

were also identified as risk factor of birth trau-
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ma in different studies of many countries. In
USA, Huge et al., birth weight, vaginal deliv-
ery, primiparity, forceps delivery, vacuum de-
livery, large for gestational age infant, and
male infant sex were risk factors of birth trau-
ma (6). In Indonesian, Cipto general hospital, a

study revealed forceps extraction, vacuum ex-
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As result of a set up and level of obstetrics
care difference, prolonged labour and mal-
presentation were not risk factors in USA and
Indonesian studies. In research done at Jimma
University Specialized Hospital, the place of
residence, parity, fetal presentation, fetal posi-
tion and distress, vaginal delivery, and need
for resuscitation were factors associated with
birth trauma (5). Research done in Addis Aba-
ba, Tikur
(TASH), also showed primiparity, vacuum

Anbessa Specialized Hospital

delivery, forceps delivery and birth weight of
>3.5 kilograms had strongly associated with
birth trauma (23). So, the mode of delivery
and presence of malpresentation was in line
with the results of these studies. However,
head circumference and duration of labour
were not associated with birth trauma in the

above researches.

One of the risk factors that had a significant
association with neonatal birth trauma was the
mode of delivery. In this study, the mode of
delivery included spontaneous vertex delivery,
instrumental assisted delivery and cesarean
section delivery. Spontaneous vertex delivery
was taken if the neonate was born without in-
strumental applications. Among these modes
of delivery, instrumental assisted delivery had
a significant association with birth trauma
compared to others.

Contrary to this study, studies done in Saudi
Arabia, India, and Iran showed that SVD was
the main root of delivery for neonates who had
birth trauma (3, 12). But the Indonesian Cipto
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general hospital study contradicted the Iranian,
Saudi they

showed that most neonates were born by C/S.

Arabian, and Indian studies;
In this study, instrumental delivery had a sig-
nificant association with birth trauma (8). De-
scriptive study in one of the hospitals in Came-
roon done for 11 years showed that 97.3% of
neonates with birth trauma were born via
SVD. A cross-sectional study in Jimma USH
also showed SVD had a statistically significant
association with birth trauma. This difference
was due to the incorporation of instrumental
assisted delivery into the SVD which made
SVD riskier than C/S for mechanical birth
trauma. In addition, C/S was done after a trial
of instrumental application (i.e., forceps and

vacuum trial failure).

Head circumference >37cm had also statisti-
cally significant association with birth trauma.
A lcm increase in the head circumference re-
sulted in a 1.8 times higher likelihood of birth
trauma (AOR=1.76, 95% CI: 1.26-2.46). The
increment in the head circumference was due
to extracranial or intracranial bleeding. Some-
times head descent could not progress and for-
ceps could be applied. As a result of the for-
ceps application, there could be soft tissue in-
jury like caput and bleeding into the caput that
resulted in increased head circumference (1).
Although there was significant set up differ-
ence, the retrospective case-control study in
Israel supported head circumference as the in-
dependent risk factor of birth trauma. The re-
search done at Tikur Abessa Tertiary Hospital

(TASH) on extracranial bleeding in neonates
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showed that subgaleal hemorrhage had a head
circumference of above the 90th percentile in
87.9% (17). This result was consistent with ray
and Masoumeh et al.; which identified large
head circumference as a factor associated with
birth trauma (3, 14).Malpresentation of the
fetus was one of the determinant factors of
birth trauma in this research. In most of the
research on birth trauma, malpresentation was
a risk factor for mechanical birth trauma. A
prospective study in India showed malpresen-
tation and obstructed labour as risk factors for
birth trauma. In the same research, increased
maternal age, shorter height, higher birth
weight, instrumental delivery, prolonged la-
bour and delivery during risk hours were the
identified risk factors (14). The fetal presenta-
tion had a significant association with birth
trauma, which is supported by Workneh et al.
The reason for malpresentation as one risk for
birth trauma could be due to the association of
obstructed labour and prolonged duration of
labour, which caused the newborn skull to stay

long in contact with the maternal pelvis.

Prolonged labour had a significant association
with mechanical birth trauma. The retrospec-
tive research in India on predictors of birth
trauma showed that prolonged and obstructed
labour were an independent predictor of birth
trauma. The neonatal and maternal morbidities
were more in the protracted second stage of
labour. These could be due to prolonged con-
tact of scalp tissue with sacral prominence,

obstructed labour and as a result intervention.
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The most common type of birth trauma identi-
fied was scalp injury, which accounted for
about 84% of the total mechanical birth trau-
ma. Although the percentage was lower in oth-
er research, the most common type of birth
trauma was the injury to the scalp (5, 10, 12,
23). Among the scalp injuries, subgaleal hem-
orrhage was the leading scalp injury type,
which comprised 56% of the injuries (23, 24).
In contrast, a Georgetown University Medical
Centre study showed that Cephalohematoma
was the leading scalp injury type, 56.6%, (6).
Cephalohematoma was also the most common
scalp injury in India (38.7%) and Iranian
(57.2%) (3, 4). The Jimma university hospital
and TASH studies showed scalp injury was the
commonest injury type. Among the scalp inju-
ry, subgaleal hemorrhage was the leading type
identified in 20% and 61% for the former and
the later studies, respectively (5, 23).

Limitations

The limitation of this study was the absence of
trans-fontanel ultrasonography. It was not
available to all neonates with birth trauma, es-
pecially newborns with scalp injuries which
can contribute to missing intracranial bleeding

in this study.

Conclusion

Instrumental delivery, malpresentation, >37cm
head circumference, prolonged labour had sta-
tistically significant association with birth
trauma. Birth trauma is associated with birth
of

malpresentation and instrument delivery.

weight, prolonged duration labour,



Ethiopian Journal of Pediatrics and Child Health, 2023, 18(1)

ISSN 2413-2640

eISSN 2519-0334 Mekonnen et al.

Instruments are widely used for shortening the
duration of labour with risk of birth trauma.
Head circumference was found to be determi-

nant factor of neonatal birth trauma.
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ABSTRACT
Background: Neonatal mortality is a significant contributor to under-five mortality in low-income

countries like Ethiopia, carrying neonatal mortality of 30 per 1000 live births. Preterm newborns
with respiratory distress can be effectively managed with a Continuous Positive Airway pressure
machine. It is recommended as an essential lifesaving intervention by the World Health Organiza-
tion. The study aimed to assess barriers to the optimal use of continuous positive airway pressure

machines in preterm babies by Pediatrics residents at a tertiary referral hospital.

Methods: A hospital-based cross-sectional study was carried out among pediatric residents at
Tikur Anbessa Specialized Hospital from September to October 2021. The data were collected
through a self-administered structured questionnaire and analyzed using SPSS version 25. A P-

value <0.05 was considered statistically significant.

Results: One hundred twelve pediatrics residents were included; 41(36.6%) were females and 89
(79.5 %) were aged between 25-30 years and 106 (94.6%) had NICU experience of less than one
year. Forty-one (36.6%) had a moderate level of practicing continuous positive airway pressure
safety checklists. There was a statistically significant difference in the practice of CPAP safety
checklist usage with the year of residency (P= 0.001). A majority, 90 (80.4%), of pediatrics resi-
dents used locally-made improvised water bottle systems as bubble continuous positive airway
pressure machines. The perceived barriers to continuous positive airway pressure machine use
included lack of commercial bubble machine, 77 (85.5%), unavailability of oxygen, and lack of

appropriately sized nasal prongs.
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Conclusion: Lack of commercial continuous positive airway pressure machines and essential

equipment were the reported barriers. Tackling the perceived barriers would contribute to the na-

tional effort to decrease neonatal mortality and achieve Sustained Development-3.

Keywords: Continuous positive airway pressure, Newborn, barriers, respiratory distress syn-

drome, Addis Ababa.

Background

Neonatal mortality rate (NMR), the death of
the newborn during the first 28 days of life, is a
major world-wide problem. Approximately
6,700 newborns die every day globally (1,2). It
contributes to 46 % of under-five mortality
globally, mainly in developing world (3,4).
Globally, the rate of newborn mortality is de-
clining slowly with significant variation among
countries (4-6). With this slow pace, the devel-
oping countries will face difficulty to attain the
third Sustainable Development Goal (SDG-3).
Though SDG-3 aims to decrease the newborn
mortality rates to fewer than 12 per 1000 by the
year 2030, studies recently showed only a few
sub-Saharan African countries are predicted to
achieve the SDG-3 goal (6).

In Ethiopia, child death had declined by two-
thirds between 1990 and 2025. Though under-
five and infant mortality has reduced signifi-
cantly, neonatal mortality (NMR) remained
high with a modest reduction from 39 to 33
newborn deaths per 1000 live births (5,7,8).
Ethiopia has set a target of NMR of 21/1,000
live births for 2024/25 (7-9). Preterm compli-
cations are the major contributor to NMR. and

a pre-term birth rate of 12.3 % or more was
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estimated in Sub-Saharan Africa. Identifica-
tion and tackling preterm complications are
suggested to decrease the NMR in these set-

tings (1,2,6,10).

According to Ethiopian Demographic and
Health Survey (EDHS) the NMR has remained
stable and even increased according to recent
reports (7,9,8). Prematurity, perinatal asphyxia
and neonatal sepsis are the major cause of neo-
natal mortality in Ethiopia (11-13). An institu-
tion-based retrospective follow-up study con-
ducted among 571 newborns at Tikur Anbessa
Specialized hospital (TASH) showed that the
proportion of neonates with respiratory distress
was 42.9% (14). Hence, identifying barriers
and leading causes of newborn death are very
crucial to select appropriate interventions and
strategies to decrease mortality and to achieve
the third Sustainable Development Goal (15-
17).

Preterm and term newborns with respiratory
distress can be easily treated with non-invasive
or invasive respiratory support, such as in-
tranasal oxygen, continuous positive airway
pressure (CPAP) machine, endotracheal intu-
bation and surfactant replacement therapy.
World Health Organization (WHO)strongly
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recommended CPAP for the treatment of res-

piratory distress syndrome in newborns
(18,19). Though continuous positive airway
pressure is reported to be effective, it needs
continuous monitoring and timely equipment
functional assessment. The machine has to be
checked for the continuous supplies of the elec-
tricity and medically important gases. And
there is a need of timely monitoring of new-
borns on CPAP machine to avoid acute life-
threatening and long-term complications. As a
result, WHO recommends considering the dif-
ferent factors and contexts before introducing
and scaling-up the usage of CPAP in low- and

middle-income countries (18-20).

There are studies which documented health
professionals’ poor knowledge on CPAP was
as a barrier for CPAP use (15,21). A systematic
review on barriers and facilitators to imple-
menting bubble CPAP to improve neonatal
health in sub-Saharan Africa- identified short-
age of neonatal staff, high turnover of trained
staff, low staff motivation and morale to use
bubble CPAP as common barriers for effective
bubble CPAP usage. The study highlighted that
addressing the barriers and improvement in
neonatal intensive care unit (NICU) is needed
to reduce neonatal mortality in sub-Saharan
Africa. Other studies also pointed out improved
utilization of bubble CPAP machine in re-
source-constrained health facilities (13,16, 17,
22-26).

As to our search, there are no studies that as-
sessed bubble CPAP use and its barriers among

physicians who primarily manage such respira-
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tory distress cases in the newborn. Hence, our
study aimed at identifying perceiver barriers
and self-reported practices of bubble CPAP
among Pediatrics residents, front-line health
professionals managing respiratory distress of

the newborn at tertiary referral hospital.
Method

A hospital-based descriptive cross-sectional
study was carried out among pediatric resi-
dents who gave consent to participate at Tikur
Anbessa Specialized Hospital from September
2021 to October 2021. Data was collected
through a self-administered structured ques-
tionnaire. The questionnaire had four sections:
three of

knowledge assessment about CPAP, perceived

sociodemographic, sections
barriers and self-reported practices. The first
sub-part of knowledge section had general in-
formation and uses of CPAP, the second sub
part was about contraindications and complica-
tions of CPAP device use and the third was
about the fundamentals in the use of CPAP
device. The respondents’ overall knowledge
was assessed using Bloom’s cutoff point meth-
od, and classified into high level of knowledge
if the score was between 80 and 100%, moder-
ate level of knowledge if the score was be-
tween 60% and 79% and poor knowledge if

the score was <60%.

The other part of the questionnaire was about
perceived barriers to the optimal CPAP usage
in NICU and the fourth part of the question-
naire were about the self-reported practice of
CPAP safety checklists in NICU. The practice
of CPAP safety checklists was computed using
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cutoff method we used for knowledge assess-
ment was also used to categorized the overall
respondents’ level of practice scores into good

practice, moderate practice and poor practice.

Data collection and Data Analysis

Data were collected by the principal investiga-
tor and trained General Practitioners using
structured  self-administered questionnaires.
Data were analyzed using a statistical package
for social sciences (SPSS) version 25. P-value
<0.05 was considered to be statistically signifi-

cant.

Results

Socio-demographic characteristics of Pedi-
atrics residents

Of one hundred twelve Pediatrics residents
recruited 41(36.6%) were females and 71
(63.4%) were males. Eighty-nine (79.5 %)
were aged between 25-30 years with a mean
age of 29 years and an interquartile range of 25
—42 years. Among the participants, 51(45.5%)
were in their first-year and 25 (22.3%) were in
their third-year pediatrics residency. One hun-
dred six (94.6%) of the respondents had less
than one year of working experience in neona-
tal intensive care unit before pediatrics resi-
dence [Table 1].

Table 1: Socio-demographic characteristics of pediatrics residents, Tikur Anbessa Hospital,

Addis Ababa, Ethiopia

Variable Category Frequency (n=112) Percentage (%)
Sex Male 71 63.4
Female 41 36.6
Age 25- 30 years 89 79.5
31- 35 years 18 16.1
Above 35 years 5 5
Marital Single 71 63.4
Status .
Married 40 35.7
Divorced 1 0.9
Years of 1™ year 51 45.5
residency 2" year 36 322
3 year 25 22.3
Year of <1 year 106 94.6
Elxlglelrégce 1 —3 years 2 1.8
>3 Years 4 3.6
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Residents’ knowledge on CPAP machine

Pediatrics resident’s knowledge on CPAP ma-
chine was assessed with questionnaires about
the general information and uses of CPAP,
Contraindications and complications to CPAP
device usage, and fundamentals in the use of
CPAP machine in newborn (Table 2, Table 3
and table 4).

The study showed that 58.1% (65) of pediat-

rics residents had moderate knowledge about

60

Percent

Poor Knowledge

Moderate Knowledge

CPAP machine usage, and eight residents had
poor knowledge [Figure 1]. As the year of resi-
dency increased the knowledge level also in-
creased (P = 0.011, 95% CI: 0.77-1.23). Age
and year of experience in NICU before resi-
dence had no significant association with
knowledge score with P-value of 0.439, 0.807
and 0.671 respectively.

High Knowledge

Knowledgelevel

Figure 1- Knowledge level in pediatrics residents at Tikur Anbessa Hospital, September 2021
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Table 2: General information and uses of CPAP for newborns among pediatrics residents at Tikur

Anbessa Hospital, September 2021

General information and uses of CPAP for newborns

Frequency (n=112)

Yes No No idea
Maintenance of an increased trans pulmonary pressure during 97 (86.6%) 8 (7.1%) 7 (6.3%)
the inspiratory & expiratory phase of respiration.
It is used for patients with respiratory distress syndrome. 112(100%)
CPAP machine is used for treat Apnea of premature babies. ~ 100(89.3%)  12(10.7%)
It can be used in case of premature baby with 93(83%) 15(13.4%) 4(3.6%)
respiratory dysfunction and bradycardia movement
If the child has bleeding in the upper gastrointestinal tract 26(23.2%) 61(54.5%) 2522.3%
CPAP can used.
It works to increase the effort during the process of breathing  66(58.9%) 44(39.3%)  2(1.8%)
It Conserves surfactant 72(64.3%) 36(32.1%)  4(3.6%)
It Increase the lung compliance 102(91.1%)  9(8%) 1(0.8%)
Early initiation of CPAP has comparable efficacy with exog-  105(93.8%)  2(1.7%) 5(4.5%)
enous Surfactant therapy in neonate with RDS
The machine is not effective in the case of meconium aspira-  45(40.2%) 63(56.3%)  4(3.5%)
tion.
Feeding shouldn’t be initiated while newborn is on CPAP 20(17.9%) 90(80.4%)  2(1.7%)
Nasogastric tube should be inserted while 96(85.7%) 16(14.3%)
the newborn is on CPAP
Table 3: Contraindications and complications to CPAP device usage among pediatrics at
Tikur Anbessa Hospital, September 2021
Contraindications and complications to Frequency (n=112)
CPAP device usage Yes No No idea
There is no mind to use the machine despite of the 33(29.5%)  64(57.1%) 15(13.4%)
certain birth defects in the respiratory tract of a child
its present, such as cleft lips or cleft palate.
It can be used in case of severe cardiovascular insta- 41(36.6%)  61(54.5%) 10(8.9%)
bility, such as low blood pressure.
If the child is unconscious and does not respond to 60(53.6%)  49(43.8%) 3(2.6%)
stimuli cannot use the CPAP machine in this condition
If the child has surgery in the stomach, 31(27.7%)  70(62.5%) 11(9.8%)
it does not affect the use of CPAP machine.
CPAP cannot be used together with the Nebulizer. 22(19.6%)  68(60.8%) 22(19.6%)
It contraindicates the use of machine in the 13(11.6%)  86(76.8%) 13(11.6%)
case of congenital pneumonia.
Abdominal distention is one of the 105(93.8%)  7(6.2%)

most complications that can be happen.
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Table 4: Fundamentals in the use of CPAP machine in newborn among pediatrics residents at

Tikur Anbessa Hospital, September 2021

Fundamentals in the use of CPAP machine

Frequency (n=112)

Yes No No idea
Pressure for treatment of RDS should be startat4 Cm  35(31.3%)  75(66.90%)  2(1.8%)
H20.
Pressure for treatment of Apnea of Prematurity should 93(83.0%)  16(14.3%) 3(2.7%)
be start at 5 Cm H2O.
The sign for CPAP failure in the treatment of RDS 109(97.3%)  3(2.7%)
is worsening respiratory distress or hypoxemia.
Recurrent episodes of apnea are not a sign for CPAP 29(25.9%)  76(67.9%)  7(6.2%)
failure in the treatment of Apnea of prematurity.
The appropriate position while using the CPAP should ~ 61(54.5%)  49(43.8%)  2(1.7%)

be lifting the head and put a pillow under it.

There is no need to match the size of the probe with a

111(99.1%)

1(0.9%)

premature baby's nose.

Barriers and practice of the usage of CPAP
machine in NICU

Fifty seven percent (64/112) of the participant
residents has had any formal teaching, learning
or training session on CPAP in their newborn
care practice. Only 15.2 % (17/64) thought
that teaching or training session on CPAP was
adequate for treating newborns with respirato-
ry distress syndrome (RDS) in their newborn
practice. And, 80.4 % of residents used im-
provised water bottle system (locally made),
19.6% use commercial CPAP machine and the
use of mechanical ventilation in neonatal in-

tensive care unit is nil.

25

The main reason for using locally made impro-
vised water bottle system was lack of Com-
mercial bubble CPAP machine in NICU, ac-
counts for 88.4%. Unavailability of CPAP ma-
chine, Unavailability of oxygen and unavaila-
bility of nasal prongs were the main perceived
barriers affecting the use of CPAP in NICU.
About 61.6% (n=69) of residents used appro-
priately sized nasal prong for preterm infants.
Among the participants, 95.5% (107) of partic-
ipants thought that there was a shortage of
commercial bubble CPAP machine in NICU
[Table 5].
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Table 5: Barriers affecting CPAP usage in neonatal intensive care unit among pediatrics residents
at Tikur Anbessa Hospital, Addis Ababa, September 2021

Barriers in CPAP usage  Residents response Frequency
Used CPAP Mode Improvised water bottle system (locally made) 90 (80.4%
Commercial CPAP machine 22 (19.6%)
Mechanical Ventilation CPAP mode 0 (0%)
Reasons to use Imprpvised Lack of Commercial bubble CPAP machine 77 (85%)
ﬁ?&e&zﬁ%ymm " Lack of Commercial CPAP and easy to prepare 11 (12%)
Easy to prepare 2(2%)
Others 1 (1%)
Factors affectjng the use of Unavailability of CPAP Machine 32 (34%)
locally made Improvised. {nayailabiliy of Osygen 44%)
Shortage of staff and work load 2 (2%)
Unavailability of Oxygen, CPAP, and nasal prong 23 (26%)
Unavailability of Oxygen + Machine 17 (19%)
Combination of all factors 12 (13%)
Usage appropriate size na-  yegq 69 (61.6%)
sal prong for preterm No 43 (38.4%
Reasons for not using ap-  Unavailability of appropriate size 37 (86%)
I();iﬂgf te size Nasal prong Unavailability of appropriate size and Searching 4(9.3%)
Searching is time consuming 2 (4.7%)
Shortage of CPAP machine v 107 (95.5%)
in NICU No 5 (4.5%)

The practice of self-reported CPAP safety
checklist

The study showed that 58.9% (66) of the resi-
dents had moderate level of practice and 4.5 %
had poor practice about addressing CPAP
safety check lists. The resident’s response
about the Practice of CPAP Safety Checklists

in newborns is described in table below [Table
6].

There was significant difference in the practice

of CPAP safety check lists between residents
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with different year of residency (P = 0.001).
Ordinal Regression was done to assess the sig-
nificance estimate differences in the practice
of CPAP by year of residency and knowledge
level. The practice of addressing CPAP safety
checklists is three times more likely to practice
in the first-year resident’s than third-year resi-
dents. The mean CPAP safety checklist score
among pediatrics residents is shown in figure

below [Figure 2].



Ethiopian Journal of Pediatrics and Child Health, 2023, 18(1)

ISSN 2413-2640 elSSN 2519-0334 Arega et al.

00

2900

27.00

Mean of cpapsafetychecklistscore
2
8

25.00

Pediatrics Resident R1

Pediatrics

Resident R2 Pediatrics Resident R3

Figure 2: CPAP safety checklist score among pediatrics residents in Tikur Anbessa Hospital,

September 2021

Table 6: Practice of CPAP Safety Checklists in newborns among Resident’s at Tikur

Anbessa Hospital, 2021
CPAP safety check lists Frequency of use of CPAP safety Check Lists (n=112)
Never Rarely Sometimes  Usually Always
Checking oxygen and 4(3.5% 15(13.4%)  48(42.9%  45(40.2%)

air flow rate is set correctly.

Assessing respiratory rate, 6(5.4%) 11(9.8%) 36(32.1%) 40(35.7%)  19(17.0%)
breathing pattern, and satu-

ration hourly.

Verifying appropriate 4(3.5%) 10(8.9%) 30(26.8%)  33(29.5%) 35(31.3%)
nasal prong size and place-

ment.

Assessing nares blockade 3(2.7%) 1(0.9%)  15(13.4%)  54(48.2%) 39(34.8%)
and consider suctioning.

Checking for water in 3(2.7%) 17(15.2%)  52(46.4%) 40(35.7%)
CPAP tubing.

Check for CPAP bubbling 3(2.7%)  11(9.8%) 36(32.1%)  62(55.4%)
in the chamber.

Check auto corrugated 3(2.7%) 4(3.5%)  22(19.7%)  38(33.9%) 45(40.2%)

CPAP tubing is connected
and fixed in place.

Discussion

This study is the first of its kind to report bub-

ble CPAP use and its barriers among pediatric

residents, front-line health professionals in the
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care of preterm and term newborns with respir-
atory distress syndrome. Majority had moder-
ate knowledge and self-reported practice. Year

of residency was significantly associated with
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self-reported practice. The reported perceived
barriers for CPAP use in neonatal intensive
care unit (NICU) included lack of Commercial
bubble CPAP machine, 88.4%; unavailability
of oxygen (lack of oxygen delivery connected
systems) and lack of appropriately sized nasal

prongs.

Formal teaching or training session on CPAP
in the new born practice was not adequate as
only 57.1% of respondents had any form of
formal teaching, learning or training session
on CPAP in their Newborn care practice. And
among those only 15.2 % (17/64) thought that
the teaching or training session on CPAP is
adequate for treating newborns with respirato-
ry distress syndrome (RDS) in their practice.
This is an important gap as lack of training and
teaching of resident’s have been identified as a
factor that affects the effective implementation
of CPAP therapy practice adversely. Our study
showed the practice of addressing CPAP safe-
ty checklists were three times more likely in
the first-year pediatrics residents than third
year residents. This might be due to the fact
that first year residents are the front-liner phy-
sicians dealing with critical newborns who
need CPAP per the teaching curriculum de-

signed in our setup.

The study showed that 34.8% Pediatrics and
Child Health Residents achieved high Level of
knowledge, 58.1% of the residents have mod-
%
Knowledge about the CPAP in their NICU

practice. A research done at Tanzania in as-

erate knowledge and 7.1 have Poor

sessing knowledge about CPAP usage among
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nurses showed less than half of the participant
nurses had moderate knowledge about CPAP
machine usage and CPAP device utilization
(21). In other study, by Aziz, 2017 about
‘assessment of nurses’ knowledge toward
CPAP Machine at Al-
Diwanyia City Hospitals’ showed that Nurses

in newborn unit’

have poor Knowledge towards the CPAP ma-
chine in Iraq (22).

Result from our study showed that the re-
spondents had of
knowledge of CPAP therapy in NICU when

compared to Zephania Abraham ’s study in

slightly higher level

Tanzania where under half of the nurses had
moderate knowledge of CPAP device and Az-
1z’s study in Iraq in 2017 which showed that
Nurses have Poor Knowledge towards the
CPAP machine in NICU (23).

The perceived barriers towards the use of
CPAP in NICU showed that 80.4% of Partici-
pants used locally made improvised water bot-
tle system. The main factors for using impro-
vised water bottle system is lack of Commer-
cial bubble CPAP machine in NICU which
accounts for 88.4%. Availability of CPAP ma-
chine, availability of oxygen and availability
of nasal prongs are the other combined per-
ceived barrier’s affecting the use of CPAP in
NICU.

These barriers are also described by other re-
searchers on a systematic review on ‘Barriers
and facilitators to implementing bubble CPAP
to improve neonatal health in sub-Saharan Af-

rica’, showed that reliable availability of
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equipment, difficulties engaging and inform-
ing caregivers and staffing shortages were fre-
quently mentioned barriers to the implementa-
tion of bubble CPAP in Sub-Saharan Africa
[13,22]. Bubble continuous positive airway
pressure (CPAP) have a key role in improving
the quality of respiratory support in newborns
with respiratory distress in low- and middle-

income countries.
Conclusion

Most of the pediatrics residents achieved mod-
erate knowledge about the CPAP usage in
NICU. The self-reported practices of address-
ing CPAP safety check lists in this study were
optimal. Most of residents used improvised
water bottle system (locally made of water
bottle) as standard bubble CPAP machine. The
most common reported barriers to the usage of
CPAP at NICU were unavailability of com-
mercial bubble CPAP machine, unavailability
of oxygen, unavailability of nasal prong and
shortage of staff. Only 15.2 9% resident’s
thought that teaching or training session on
CPAP was adequate for treating newborns
with RDS.

The current findings suggest that there is sig-
nificant room for improving CPAP usage and
practice in NICU in Ethiopia to reduce the ne-
onatal mortality by optimizing teaching and
training session on CPAP usage, by tackling
perceived barriers that hamper the practice of
using CPAP and emphasis should be given to
develop the pediatrics residents’ skills. Regu-
lar training on CPAP machine usage should be

provided to Pediatric residents since they are
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the front-line physician in the management of
newborns with RDS requiring CPAP. And ne-
onatal intensive care units should be equipped
with standard bubble CPAP machine and me-

chanical ventilation.
Strength and Limitations of the study

The study was done in only one tertiary hospi-
tal relying on self-report and the results may
not be reflective of all physicians in Ethiopia.
However, the results can be assumed to be the
true reflection of the current practice of CPAP
in NICU given the fact that the survey was car-
ried out at the nation's biggest teaching tertiary
hospital where both surgical and medical ser-
vice are given for newborns. The study was
done on pediatrics residents, medical doctors
who are on pediatrics specialty training,
providing the key management of newborns
who require CPAP. So far, this is the first re-
search done on the front-line physicians work-
ing in the tertiary hospitals. Finally, future re-
search should entail on comprehensive evalua-
tion of clinical practice through mixed ap-
proach involving direct observation, inter-

views, and/or prospective audit.
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ABSTRACT

Background: : Oxygen therapy is beneficial, but too much of it or any oxygen therapy errors
could be dangerous. Proper knowledge, appropriate practice, and favorable attitudes are im-
portant aspects of treatment. Hence, this study aimed to assess the knowledge, attitude, and prac-

tice of pediatric residents about oxygen therapy, its complications, and associated factors.

Methodology: A cross-sectional study was conducted among pediatric residents at Tikur Anbessa
Specialized Hospital and St. Paul Hospital, Millennium Medical College in Addis Ababa, Ethio-
pia, from June to August 2021. using a self-administered questionnaire. Level of knowledge, atti-
tude, and practice was grouped by Bloom’s original cut-off points. A multinomial logistic regres-

sion model was fitted to identify significant predictor variables at a 5% level of significance.

Results: Of 141 pediatric residents who responded, this study found 17.7%, 40.4%, and 19.1%
prevalence of good knowledge, attitude, and practice, respectively. On the chi-square test, the to-
tal duration of service as a general practitioner and the year of residency were significantly asso-
ciated with knowledge and attitude (P values = 0.027 and 0.037, respectively). Residents'
knowledge level and year of residency were found to be independently associated with oxygen ad-
ministration practice. The odds of residents with good knowledge having good practice than poor
practice is 8 times (adjusted odds ratio: 7.90, 95% CI 1.15-45.25, P-value =0.035) higher than
residents with poor knowledge levels and year of residency was also a significant predictor of
practice level (adjusted odds ratio: 0.24, 95% CI 0.06-0.94, P-value =0.042).
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Conclusions: - The majority of participants had a positive attitude and had moderate to inade-

quate knowledge of oxygen administration. Their practice, on the other hand, was generally poor.

Regular education and training in oxygen administration can help them improve their knowledge.

Keywords: - knowledge, attitude, practice, oxygen administration, pediatric residents

Background

Almost all living things on the planet require
oxygen to survive. Oxygen is used to treat a
wide range of pathophysiological conditions,
including pneumonia, heart failure, and hemor-
rhagic shock (1). It is also an important part of
resuscitation, acute medical care, basic life sup-
port, anesthesia, and postoperative care. While
oxygen therapy is beneficial, too much of it, as
well as any errors in oxygen therapy, can be
dangerous, worsening a patient's condition and

even putting their life at risk (2).

The provision of oxygen to critically sick pa-
tients is one of the most crucial components of
patient care. As a result, needed knowledge,
appropriate practice, and favorable attitudes
about oxygen delivery are important aspects of
treatment. This allows them to analyze patients'
health and provide tailored therapy to improve
the patient's quality of life (3). The amount and
type of oxygen administration that are appro-
priate for a patient are determined by their un-
derlying medical condition and whether they
have an acute or chronic disease. The optimal
oxygen delivery equipment and oxygen flow
rate are determined by a variety of parameters,
including the patient's age, treatment objec-

tives, and tolerance (4).

Although oxygen therapy is the most common

therapy used for infants, inappropriate control
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of administered oxygen could lead to irrevoca-
ble damage to many newborns, particularly
preterm infants. The commonest and most ex-
tensively studied complication is retinopathy
of prematurity, which can lead to permanent
damage to the retina and blindness. Supple-
mental oxygen helps to avoid hypoxemia, but
if it is given improperly, the patient risks hy-
poxemia, respiratory failure, and even death (5
-N.

Oxygen therapy complications necessitate
good coordination, adequate documentation,
and the handing over of oxygen therapy-
specific concerns (8). Oxygen should be
treated as a medicine regardless of the situa-
tion in which it is administered. Its effec-
tiveness in treating hypoxemia is frequently
underestimated, and if used incorrectly, it
can be fatal (9). This therapy must be ad-
ministered in a manner that 1s suitable, safe,
and comfortable for the patient. This is con-
tingent on a thorough understanding of why
oxygen 1s given, how it is given, and the
nursing requirements of the patient receiv-
ing it (9, 10).

It hasn't been studied in terms of oxygen
treatment or pediatric residents' knowledge
and practice of oxygen delivery. However,
in previous research of nurses working in

emergency departments in the two regions
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of Ethiopia including Addis Ababa, ranging
from 36.2%—to 61% and 33%—to 47% of nurs-
es, respectively, had good knowledge and
practice (11-13). According to a survey of Ni-
gerian doctors and nurses, just 60% of doctors
and 30% of nurses had a high level of
knowledge, while half of both categories had
low practice levels (14). Several studies have
found that work overload, a lack of training
and guidelines, work experience, and
knowledge to determine practice are the main
determinants of knowledge and attitude toward

oxygen therapy (12-15).

Based on theoretical gaps and the fact that, to
our knowledge, no research on oxygen therapy
or associated knowledge and practice of pedi-
atric residents for oxygen delivery in pediatric
patients exists in our country, hence this study
aimed to assess the knowledge, attitude, and
practice of pediatric residents about oxygen
therapy and its complications and associated
factors in the pediatrics department of Tikur
Anbessa Specialized Hospital (TASH) and St.
Paul Hospital, Millennium Medical College
(SPHMMCO).

Method

Study design and setting

We conducted a cross-sectional study with 141
pediatric residents at TASH and SPMMC in
Addis Ababa, Ethiopia, from June to August
2021, G.C. All pediatric residents working in
hospitals were considered a source population.
A simple random sampling method was used

to select the study population from both insti-
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tutions. A self-administered questionnaire was
designed.

Sample size calculation

The total sample was determined using the
single population formula with the follow-
ing assumptions: 80 % power, 95 % confi-
dence interval, margin of error = 5%, P =
50% since no other previous study was con-
ducted with pediatric residents.

The following formula was used to calculate

the sample size: -

_ (Za/2)’xP (1-P)
= =

(1.96)2x0.5 (1-0.5)
0.052

=384
Therefore, the total population in this study
is less than 10,000, so using the reduction

formula:

384
1+ 384/192

no

n= =128
1+ no/N

N is the total number of pediatric residents.
TASH and SPHMMC have a total of 191
pediatric residents. The study's minimum
sample size was calculated to be 128 indi-
viduals. After that, a 10% non-response rate

was added to get a total sample size of 141.

Sampling technique and procedures

To select study participants from the two
hospitals, simple random sampling was
used. The total number of pediatric resi-
dents participating in the study was propor-
tionally allocated based on the number of
health professionals in each hospital and

year of residency.
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Data collection tool and measurements

A structured, self-administered questionnaire
was prepared. The questionnaire included 19
questions on oxygen administration and com-
plications that assessed knowledge, attitude,
and practice level, as well as prior oxygen
therapy training, availability of oxygen thera-
py guidelines in their facility, and sociodemo-
graphic characteristics (age, sex, place of
work, year of residency, and service year as a
general practitioner).

Bloom's cutoff point method was used to cat-
egorize the respondents' overall knowledge,
attitude, and practice, which was then divided
into three categories: good, moderate and
poor. The key topics included in the assess-
ment of pediatric residents' knowledge of ox-
ygen therapy were indications and contraindi-
cations, normal oxygen saturation in new-
borns and young children, and fundamental
physiology of the respiratory system. Three
data collectors were assigned, and they were
given training about the study. Before the ac-
tual data collection, a pre-test was undertaken
to ensure that the structured questionnaire
was valid. Before filling out the question-
naire, each resident received a brief explana-
tion, and data collection included a detailed
check of each completed questionnaire.
Operational definitions: -

Knowledge, attitude and practice score

Good: - if the score was between 80 and
100%.

Moderate: - if the score was between 60 and
79%,
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Poor: - if the score was less than 60%.

Normal oxygen saturation (SpO2): - 90%
and above.

Physiology of the lung: - those who said ven-
tilation in response to a question, movement
of air into and out of the lung is.

Respiratory system Physiology: - For those
who said expiration in response to a ques-
tion, the passive process in respiratory physi-
ology is.

Data management and analysis

IBM SPSS version 25 was used to enter,
clean, and analyze the collected data. In tables
and graphs, descriptive statistics for categori-
cal data were given using frequency and per-
centage. A Chi-square or Fisher exact test was
used to make a comparison between groups,
as appropriate. Then, to identify predictor var-
1ables, a multinomial logistic regression model
was fitted and checked for model fitting infor-
mation. An Adjusted Odds Ratio (AOR) with
a 95% confidence interval and a P-value of
0.05 was used as statistically significant.

Result

Sociodemographic characteristics and Fac-

tors on oxygen therapy

The study included 141 pediatric residents. Of
those, 85 (60.3%) were male, and more than
three-quarters (77.3%) were aged 30 or below.
Of those, 82 (58.2%) were from Tikur
Anbessa hospital, and the remaining 59
(41.8%) were from St. Paul hospital. The ma-
jority of the residents, 112 (78.7%), were in

their first or second year. Around 80% worked
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as general practitioners (GP) for 1-3 years. Re-
garding attendance at training courses, around
78% of the respondents have never attended
any short or long-course training about oxygen
administration, and only 14.9% of the respond-

ents are aware that there is a guideline in the

facility where they are working. Around 70%
of residents reported that there is a shortage of
oxygen supplies and 85% of participants
agreed on the effect of workload on oxygen
therapy (Table 1).

Table 1: Socio-demographic and clinical experience characteristics and Participants' responses to

the practice of oxygen administration among residents at TASH and SPHMMC.

Variables and category n (%)
Age <30 109 (77.3)
31-35 32 (22.7)
Sex Male 85 (60.3)
female 56 (39.7)
Hospital currently working Tikur Anbessa 82 (58.2)
St. Paul 59 (41.8)
Year of residency First-year 56 (39.7)
Second-year 55 (39.0)
Third-year 30 (21.3)
The total duration of service as a general 1-3 years 112 (79.4)
" 4-6 years 29 (20.6)
practitioner
Have you trained in oxygen therapy/ Yes 32 (22.7)
administration? No 109(77.3)
Is there a guideline for oxygen therapy in Yes 21 (14.9)
the current working emergency room? No 63 (44.7)
) I don’t know 57 (40.4)
Using too little oxygen in the emergency Yes 62 (44)
. . No 79 (56)
room may contribute to carbon dioxide re-
tention?
Is there an adequate supply of oxygen and Yes 43 (30.5)
deli . No 98 (69.5)
elivery systems in emergency room?
Do you think workload/ burden affects oxy- Yes 120 (85)
No 21 (15)

gen therapy in emergency room?

Knowledge of pediatric residents on oxygen
administration and complications

Only 64.6% correctly identify oxygen indica-
tions; 49.6% correctly identify the normal
range of oxygen saturation in infants and
young children, and 93.6% correctly identify
respiratory system physiology. (Table 2)
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Attitude of pediatric residents on oxygen
administration and its complications

Seventy four percent correctly answered the
question about whether oxygen is a type of
medicine that should be administered by a
medical officer. Only 50.4% managed to pro-

vide a good answer about how people with
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severe lung disease are managed. Only 12.8% tients, 70.2% of those polled were able to cor-
managed to provide a good answer in compar- rectly identify whether or not oral and nose
ing continuous oxygen administration and in-  hygiene, as well as normal saline drops,

termittent oxygen therapy. When delivering should be performed. (Table 2)

oxygen treatment to adult critically sick pa-

Table 2: Response on the level of knowledge, attitude and practice among residents

at TASH and SPHMMC.
Knowledge questions Responses n (%)
Indication of Oxygen administration Correct 91 (64.6)
Incorrect 50 (35.4)
Proper use of oxygen Correct 114 (80.9)
Incorrect 27 (19.1)
The normal oxygen saturation at rest for infant  correct 70 (49.6)
Incorrect 71 (50.4)
Contraindication to oxygen administration Correct 24 (17)
Incorrect 117 (83)
Physiology of lung Correct 132 (93.6)
Incorrect 9(6.4)
Respiratory system physiology Correct 94 (66.7)
Incorrect 47 (33.3)
Sign of oxygen toxicity Correct 107 (75.9)
Incorrect 34 (24.1)
Overall knowledge score Good knowledge 25 (17.7)
Moderate knowledge 97 (68.8)
Poor knowledge 19 (13.5)
Attitude question Responses n (%)
Oxygen is a drug that should be given only Strongly agree 104 (73.8)
when ordered by a medical officer or a regis- Agree 27 (19.1)
Neutral 2(1.4)
tered nurse-initiated order in an emergency Disagree 4(2.8)
Strongly disagree 3(2.1)
Oral and nasal hygiene and normal saline drops Strongly agree 99 (70.2)
hould be d b . Agree 39 (27.7)
as necessary should be done when giving oxy- oy 32.0)
gen to children Disagree 0(0.0)
Strongly disagree 0(0.0)
Continuous oxygen administration is more ben- Strongly agree 18 (12.8)
eficial than intermittent oxygen therapy I[:ir;:al 3(2) 822
Disagree 38 (27)
Strongly disagree 1(0.7)
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Humidification is the best practice to prevent Strongly agree 88 (62.4)
dryness of the mucus membrane of upper res- Agree 49 (34.8)
piratory tract causing soreness Neutral 4(2.8)

Disagree 0 (0.0)
Strongly disagree 0 (0.0
Persons with severe lung disease need to be Strongly agree 71 (50.4)
maintained at the prescribed oxygen saturation Agree 57 (40.4)
range Neutral 6 (4.3)
Disagree 3(2.1)
Strongly disagree 4 (2.8)
Since oxygen is a drug, its administration to the Strongly agree 23 (16.3)
patient is not safe, and also, it’s very dangerous ~Agree 40 (28.4)
Neutral 28 (19.9)
Disagree 32 (22.7)
Strongly disagree 18 (12.8)
A child on oxygen therapy indicates that the Strongly agree 7(5)
patient is critically ill Agree 55@39)
Neutral 31 (22)
Disagree 39 (27.7)
Strongly disagree 8(5.7)
Overall attitude score Good attitude 57 (40.4)
Moderate attitude 82 (58.2)
Poor Attitude 2(1.4)
Questions on oxygen practice Responses n (%)
Use of pulse oximetry for monitoring Correct 32 (22.7)
Incorrect 109 (77.3)
Factors obstructing oxygen delivery tube Correct 62 (44)
Incorrect 79 (56)
Methods of optimizing fast delivery of oxygen  correct 98 (69.5)
Incorrect 43 (30.5)
Proper use of Nasal cannula Correct 107 (75.9)
Incorrect 34 (24.1)
Patient discomfort while using oxygen delivery Correct 22 (15.6)
devices Incorrect 119 (84.4)
Overall practice score Good practice 27 (19.1)
Moderate practice 49 (34.8)
Poor practice 65 (46.1)

Practice of pediatric residents on oxygen

administration and its complications

Table 2 shows that only 32 (22.7%) have best
practice pulse oximetry. Also, 62 (44%) of
respondents demonstrated good practice on

the effects of a collection of water in a tube

and the best practice that helps oxygen travel

easily; 98 (69.5%) managed to prove their ap-
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titude for good practice thereto. The respond-
ents who are aware of providing appropriate
oxygen concentration using a nasal cannula

turn around 107 (75.9%), and to the question
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related to providing appropriate oxygen con-
centration using a facial mask, only 22
(15.6%) have information on the difficulty of
tolerating and constantly struggling to remove
the oxygen when using a face mask for oxy-

gen therapy. (Table 2)

Blooms cut off points

According to the results in the figure below,
the majority of residents 116 (82.3 %) had
poor or moderate knowledge about oxygen
administration, while the rest 25 (17.7%) had

a high level of knowledge. More than half of
the residents, 82 (58.4%) and 57 (40.0%), re-
spectively, had a moderate or good attitude on
oxygen administration and related complica-
tions, two (1.4%) had a
poor attitude. Only 27 individuals (19.1%) had
a good level of practice in oxygen administra-
tion, while the remaining 49 (34.8%) and 65
(46.1%) had moderate and poor levels of prac-

while just

tice, respectively (Figure 1).

Poor

Practice

1.4
Attitude

13.5

knowledge level

B Moderate ™ Good

========rlllllll34£3
19.1
— 0.4

17.7

46.1

58.2

68.8

Figure 1: Participants’ knowledge, attitude, and practice level (n = 141)

The chi-square test table depicts the associa-
tion between participant characteristics and
oxygen administration knowledge, complica-
tions, and practices. The entire period of ser-
vice as a GP was significantly associated with

the residents' knowledge of oxygen admin-
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istration and complications (P-value = 0.027).
The year of residency had also a significant
impact on the residents' oxygen administration
practice (P-value = 0.037) (Table 3).
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Table 3: Chi-square comparison of characteristics of knowledge and practice levels.
Variables Knowledge level X? P-value
Good Moderate Poor

Age <30 16 (14.7%) 80(73.4%) 13(11.9%) 4.85 0.073
31-35 9 (28.1%) 17 (53.1%) 6 (18.8%)

Hospital currently TASH 10 (12.2%) 62 (75.6%) 10(12.2%) 494 0.084

working SPMMC 15(25.4%) 35(59.3%) 9 (15.3%)

Year of residency First-year 8 (14.3%) 39 (69.6%) 9 (16.1%) 1.19  0.863
Second-year 11(20.0%) 38(69.1%) 6 (10.9%)
Third-year 6 (20.0%) 20 (66.7%) 4 (13.3%)

The total duration of  1-3 years 16 (11.3%) 83 (74.1%) 13(11.6%) 7.28  0.027*

service as a GP 4-6 years 9 (31.0%) 14 (48.3%) 6 (20.7%)

Training in oxygen Yes 5 (15.6%) 24 (75.0%) 3 (9.4%) 0.85  0.747

therapy No 20 (18.3%) 73 (67.0%) 16 (14.7%)

Variables Practice level X? P-value

Good Moderate Poor

Age <30 21(19.3%) 35(32.1%) 53 (48.6%) 1.63  0.442
31-35 6 (18.8%) 14 (43.8%) 12 (37.5%)

Hospital currently TASH 12 (14.6%) 30(36.6%) 40(48.8%) 2.58  0.275

working SPMMC 15(25.4%) 19(32.2%) 25 (42.4%)

Year of residency First-year 11 (19.6%) 17(30.4%) 28(50.0%) 10.18 0.037*
Second-year 6 (10.9%) 26 (47.3%) 23 (41.8%)
Third-year 10 (33.3%) 6(20.0%) 14 (46.7%)

The total duration of  1-3 years 25(22.3%) 35@B1.3%) 52(46.4%) 4.76  0.091

service as a GP 4-6 years 2 (6.9%) 14 (48.3%) 13 (44.8%)

Training in oxygen Yes 5 (15.6%) 12 (37.5%) 15(46.9%) 036  0.863

therapy No 22 (20.2%)  37(33.9%) 50 (45.9%)

Knowledge level Good 9 (36.0%) 6 (24.0%) 10 (40.0%) 6.79  0.197
Moderate 16 (16.5%) 37 (38.1%) 44 (45.4%)
Poor 2 (10.5%) 6 (31.6%) 11 (57.9%)

In a multinomial logistic regression model,
variables having a P-value < 0.3 in bivariate
analysis were included. There was no signifi-
cant factor detected in multinomial logistic

regression to determine knowledge level. Res-
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idents' knowledge level, on the other hand,
was found to be a significant determinant of
oxygen administration practice. The odds of
residents with a good knowledge level having

a good practice than poor practice is 8§ times
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Table 4: Multinomial regression table showing factors associated with Knowledge level.

Knowledge Variables COR (95% CI) AOR (95% CI) P-value
Good Age <30 0.82(0.23-2.91) 0.86 (0.20-3.68) 0.847
31-35 1 1
Hospital currently TASH 0.60 (0.18-2.00) 0.60 (0.17-2.10) 0.431
working SPMMC 1 1
Year of residency ~ First-year 0.59 (0.12-2.88) 0.65(0.12-3.42) 0.614
Second-year  1.22 (0.24-6.11) 1.28 (0.23-6.85) 0.773
Third-year 1 1
The total duration  1-3 years 0.82 (0.23-2.91) 0.97 (0.23-4.09) 0.968
of service asa GP__4-6 years ! !
Training in oxygen Yes 1.33(0.27-6.44) 1.21(0.23-6.41) 0.81
therapy No 1 1
Moderate Age <30 2.17 (0.72-6.52) 1.87(0.53-6.59) 0.330
31-35 1 1
Hospital TASH 1.59 (0.59-4.29) 2.07(0.75-5.93) 0.174
currently working SPMMC 1 1
Year of residency  First-year 0.86 (0.23-3.16) 0.89 (0.23-3.62) 0.879
Second-year  1.26 (0.32-5.01) 1.97 (0.44-8.75) 0.368
Third-year 1 1
The total duration  1-3 years 2.73 (0.82-8.39) 3.02 (0.83-0.96) 0.092
of service asa GP__4-0 years 1 1
Training in oxygen Yes 1.75 (0.47-6.54) 1.98 (0.48-8.17) 0.343
No 1 1

therapy

The reference category is poor knowledge.
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Table 5: Multinomial regression table showing factors associated with practice level.

Practice Variables COR (95% CI) AOR (95% CI) P-value
Good Age <30 0.79 (0.26-2.38) 0.59 (0.15-2.24)  0.443
31-35 1 1
Hospital current- TASH 0.50 (0.20-1.24) 0.46 (0.17-1.27)  0.138
ly working SPMMC 1 1
Year of residency First-year 0.55 (0.18-1.60) 0.40 (0.12-1.36) 0.146
Second-year 0.36 (0.10-1.22) 0.24 (0.06-0.94)  0.042*
Third-year 1 1
The total dura- 1-3 years 3.12(0.65-14.92)  7.46 (0.97-39.36) 0.051
tion of service as
a GP 4-6 years 1 1
Training in oxy-  Yes 0.75 (0.24-2.34) 0.41(0.11-1.53) 0.187
gen therapy No 1
Knowledge level Good 4.95 (0.85-28.63)  7.90 (1.15-45.25) 0.035*
Moderate 2.00(0.39-10.02)  2.40 (0.44-13.81) 0.303
Poor 1 1
Moderate  Age <30 0.56 (0.23-1.36) 0.57 (0.21-1.55)  0.278
31-35 1 1
Hospital current- TASH 0.98 (0.46-2.11) 0.93(0.41-2.09)  0.871
ly working SPMMC 1 1
Year of residency First-year 1.14 (0.45-4.38) 1.67 (0.50-5.54)  0.399
Second-year 2.63 (0.87-7.99) 2.67 (0.82-8.66)  0.101
Third-year 1 1
The total dura- 1-3 years 0.62 (0.26-1.48) 0.74 (0.27-2.03) 0.564
tion of service as  4-6 years 1 1
a GP
Training in oxy-  Yes 1.08 (0.45-2.58) 1.28 (0.49-3.36)  0.610
gen therapy No 1 1
Knowledge level Good 1.10 (0.26-4.54) 0.95(0.22-4.10)  0.951
Moderate 1.54 (0.52-4.57) 1.68 (0.53-5.36)  0.376
Poor 1 1

The reference category is poor practice.
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Discussion

A total of 141 pediatric residents took part in
the study, with 82 from TASH and 59 from
SPHMMC. About 17.7% have a good level of
knowledge, while 19.1% have a good practi-
cal level of oxygen therapy and its complica-
tions. Residents' knowledge level and year of
residency were found to be independently as-
sociated with oxygen administration practice
level (P =0.035 and 0.042).

Knowledge of pediatric residents on oxygen

administration

Physicians and nurses should be aware of oxy-
gen treatment indications and normal oxygen
saturation at various ages, as well as normal
breathing rates, according to world health or-
ganization, Western Australian Hospitals,
British Thoracic Society, and Allied Health
provincial multi-disciplinary group standards

(5, 16).

To the best of our knowledge, this was the
country's first study of its kind on pediatric
residents. As evidenced by the various anal-
yses conducted, the majority of pediatric resi-
dents had poor to moderate knowledge of oxy-
gen administration. The level of education and
lack of fundamental practical knowledge that
may be acquired by various training, work-
shops, and exposures to scientific papers are
likely to contribute significantly to the ob-
served weakness. The number of participants
scoring at the low level of knowledge was
13.5%, with just 25 individuals scoring at the
high level of knowledge, representing 17.7%
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of the total, with a standard deviation of 2.3.

In this study, 17.7% of residents had good
knowledge of oxygen therapy and its compli-
cations. This conclusion contradicts from a
result obtained from a study in southwest Ni-
geria on doctors and nurses, which revealed
that 49.5% had good knowledge. Also differ
from a study in Rwanda that found just 3.1%
of intensive care unit (ICU) health care staff
had good knowledge. This disparity might be
due to the different types of professionals in-
vestigated. The Rwanda study looked at mid-

wives and nurses. (14, 17).

The findings of our study revealed a lack of
knowledge about oxygen therapy, such as
knowledge of normal oxygen saturation. Ap-
proximately half of the respondents (49.6%)
provided the correct answer. A. F. Aloushan et
al. show 72.7% are aware of normal oxygen
saturation (15). The reported low levels could
be attributed to a lack of training, as reported
by the majority (78%) of respondents who had
not completed a training course. This implies
the responsibility of hospital management for
not providing the staff skills development pro-
gram, while updating the knowledge of the
pediatric residents is a paramount factor in

professional performance.

Attitude of pediatric residents on oxygen

administration

The poor attitude or negative attitude score for
oxygen therapy was determined to be quite
low in our study which is 1.4%, and 40.0 %

have a positive attitude. This is low compared
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with a local study involving physicians from
South Gonder hospitals found that 54.6% had
a favorable attitude (18). Even though the ma-
jority of residents are positive about oxygen
therapy, considerably greater understanding
and relevant updates are critical to profession-
al performance success.

Oxygen is recognized as a drug by 73 % of
residents, implying that right indication and
dose with order are required for its administra-
tion, resulting in better patient care, mini-
mal complications, and less unnecessary us-
age. A study in Rwanda also found that 54%
of people think that oxygen should be used as
a drug (17).

Practice of pediatric residents on oxygen
administration

According to our findings, 27 respondents
(19.1%) have good oxygen utilization prac-
tice, whereas 46.1% had poor practice. This is
analogous to Adeniyi et al.'s report, which
found that 48.2% of doctors had poor practice.
On the contrary, research done in the Gonder
and Harari regions, Ethiopia (47.0%) and Ki-
gali, Rwanda (46.2%) had very high practice
levels compared to the current study (19.1%)
(11, 17, 19). To save the lives of many emer-
gency patients, a standard guideline for oxy-
gen delivery and monitoring state that physi-
cians and nurses should be trained in the best
practices for pulse oximetry, humidification
attachment, and the use of various oxygen de-
vices (9, 14).

In the chi-square test, our study revealed that

duration of service was significantly associat-
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ed with residents’ knowledge regarding oxy-
gen administration and complications. This is
in line with a study reported by Demilew BC
et al (18). Residents' knowledge level was a
significant determinant of oxygen administra-
tion practice in multivariate analysis. Resi-
dents with good knowledge levels have 8
times more likelihood of having good practice
than those with poor knowledge levels. This
finding is comparable to that of Zeleke et al.
and Getahun et al., who reported that good
practice of oxygen therapy is significantly as-
sociated with good knowledge in a local study
of nurses working in a general hospital (12,
19).

The study's limitation is that the obtained data
was self-administered, so there may be an in-
formation bias. Despite this limitation, the
study's strength is that it was conducted in two
of the country's main referral and teaching
hospitals, and it could be considered repre-
sentative of other hospital settings as well. It is
also the first of its kind among pediatric resi-
dents that we are aware of.

Conclusion

In conclusion, pediatric residents in the capi-
tal's two main hospitals had a gap in their
knowledge and practice of oxygen therapy. As
a result, extensive oxygen therapy education
and training programs are required to improve
awareness among healthcare professionals.
Recommendation

Residents should be given access to the availa-
ble oxygen therapy guidelines. Workshops
and training for should be held regularly.
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Furthermore, regular practical training sessions
for health personnel should be planned to keep
them up-to-date on the most recent guidelines
on oxygen therapy.
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ABSTRACT
Background: : Malnutrition continues to be a long-term year-round phenomenon, threatening

under 5 children unacceptably the most. It is responsible for 25,000 children’s hospitalization per
month and nearly 50% of all under-5 mortalities in Ethiopia. The national burden of SAM high-

lights the importance of addressing predictors of recovery rates.

Methodology: An institution-based retrospective cohort study was implemented from a period of
august 2020- august 2021. Data were collected using a structured questionnaire and entered and
analyzed using SPSS 25. The output of both bivariate and multivariate logistic regression analysis
was presented using an odd ratio and 95% CI. A p-value of less than 0.05 was taken as statistical-
ly significant.

Results: Among the total study cases of 241 children, 192(79.7%) records were recovered, 15
(6.2%) died, and 20(8.3%) were defaulted. The majority of the children, 155(64.3%) had non-
edematous malnutrition. The independent predictors of mortality were pneumonia (AOR=6.57),
hypovolemic shock (AOR=0.05), presence of both pneumonia and gastroenteritis (AOR=4,463),
getting third-line antibiotics (AOR=0.23), fourth-line antibiotics (AOR=0.15) and hospital stay
more than 28 days (AOR=0.12).

Conclusion: The finding of this study attested that recovery and death rates are within the nation-
al standard. As many of the death occurred within the first week of admission, due attention
should be given to SAM patients from the first minutes of arrival. Reduction in length of the hospi-
tal stays, and early recognition and management of complications have been unveiled to further

upgrade the recovery rate.
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Background

Nutrition is a crucial factor for optimum child
growth and development, especially through-
out the first 1000 days of life, but also beyond.
All children, no matter where they live or their
circumstances, have the right to survive and
thrive. An adequate well-balanced diet is the
bedrock of child survival, health, and develop-
ment. Undernutrition, by the same logic, is a
devastating public health problem, particularly
affecting under-5 children with major conse-
quences like blunting the intellect, sapping

productivity, and perpetuating poverty(1, 2).

Globally, malnutrition affects around 20 mil-
lion children and contribute for more than 50%
of under 5 mortalities signifying 3.5 million
children death each year. Developing countries
are home to 70 to 80% of undernourished chil-
dren in the world(3). With an alarming figure
of one million under 5 children deaths each
year, SAM is among the deadliest forms of
malnutrition in developing countries (4, 5).
SAM as defined by WHO-UNICEF includes
severe wasting and nutritional edema. Severe
wasting (marasmus) is defined as weight-for-
length (WFL) or weight for height (WFH) be-
low —3 standard deviations (SD or Z-scores) or
mid-upper arm circumference (MUAC) <115
mm (6-8).

According to the Global Hunger Index 2020,
Chad was the most affected by hunger and mal-
nutrition, with an index of 44.7. Approximately
about 239 million of malnourished children

live in Sub-Saharan Africa. Diarrhea, malaria,
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and HIV/AIDS are considered major causes of
undernutrition (9). According to 2020 reports,
the prevalence of wasting, stunting, and over-
weight in Ethiopia is 7.2%, 36.8%, and 2.1%.
Ethiopia has found it hard to meet all targets
for infant and young child nutrition with disap-
pointing progress to increase the figure (10).
Severe malnutrition is both a medical and a
social disorder. That is the medical problems
of the child result, in part, from the social
problems of the home in which the child lives
(11, 12). The provision of routine antibiotics
for children with malnutrition irrespective of
place of treatment improves the recovery rate
(13, 14).

AIDS and TB are the two well-known infec-
tious comorbidities to bring about secondary
malnutrition, particularly in sub-Saharan Afri-
ca (15,16). Diarrhea with or without dehydra-
tion is credited for 67.3% to 71% of death
among under 5 malnourished children, though
septicemia, pneumonia, malaria, and hypother-

mia are also contributing (17-20).

Today, almost a quarter of all children under 5
years of age are stunted and the progress is not
only too slow to meet global targets but also
deeply unfair. Being underweight is a persist-
ing issue for the poorest countries and can be
ten times higher than in wealthier countries (21
-23). In Ethiopia, nearly 4 in 10 (38%) of chil-
dren under five are stunted. Stunting is more
common in Amhara (46%) and less common
in Addis Ababa (15%). Overall, 10% of chil-

dren are wasted, a sign of acute malnutrition.
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In addition, 24% of children are underweight.
About 472,000 Ethiopian children die each
year before their fifth birthday, which places
Ethiopia sixth among the countries in the world
in terms of the absolute number of child deaths.
The national Under-five Mortality Rate is
about 49/1000, with variations among the re-
gions from 114 to 233/1000. About 90% of
mortality in under-fives is caused by pneumo-
nia, neonatal causes (prematurity, asphyxia,
and neonatal sepsis), malaria, diarrhea, and
measles. Malnutrition is the fundamental cause
of death in about 57% of these deaths, and 11%
are associated with HIV infection (24).

A study was done in Southern Nations Nation-
alities and Peoples Regional (SNNPR) state to
unravel 45% stunting, 42% underweight, and
12% wasting (25). comparably in Jimma town
the prevalence of stunting, underweight, and
wasting were 36%, 36%, and 9% respectively
(23). 57% of children aged 6-59 months in
Ethiopia are anemic. (20, 23). Young children
are most vulnerable to the effects of undernu-
trition because of their rapid growth and devel-
opment and smaller bodily reserves. (26). The
age of a child, sex, weight of the child at birth,
mother's BMI, and region of residence were
significant determinants of malnutrition of chil-
dren under five years in Ethiopia (27).

In Ethiopia there is a scarcity of hospital-based
studies done to explicit predictors of recovery
from malnutrition among 6 to 59 months chil-
dren, Hence, this study will identify the gap,
will be used to improve the outcome, and be-

comes a basis for a future large multicenter
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study. The study was aimed to determine the
treatment outcome and predictors of recovery
from SAM among children between 6 months

to 5 years of age.

Material and methods

Study area and period

The study area was at Hawassa, a capital city
of the Sidama region in Ethiopia, on the
shores of Lake Hawassa in the great rift val-
ley. It is located 270km south of Addis Ababa
with a latitude and longitude of 70 3* N380

28’E and an elevation of 1708 meters.

The city accompanies Hawassa University
which encompasses the agricultural college,
main campus, forestry campus, and medicine
and health science college. The study was
conducted in Hawassa university college of
medicine and health sciences inside Hawassa
University's comprehensive and specialized
hospital pediatrics and child health depart-
ment. The department has outpatient and inpa-
tient units, one of the inpatient units is a thera-
peutic feeding unit (TFU) in which children
with SAM are treated and stabilized. It has
three subunits phase 1, transition, and phase 2
with an average of 15 malnourished children
admitted per week. The study was conducted
from august 2020 to august 2021.

Study design
The study design was an institution-based ret-

rospective cohort study based on secondary
records of children aged 6 to 59 months with
SAM admitted at the HUCSH stabilization
center during a specified study period.
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Population

All children with SAM came to seek medical
care at HUCSH during the study period. All
children aged 6 to 59 months with SAM were
admitted to the HUCSH stabilization center
during the study period. Children with malnu-
trition aged 6 months to 5 years of age were
included, but incomplete documentation was

an exclusion.
Sample size determination

The double population proportion formula for
cohort study was entertained to calculate the
sample size using Epi info 7(Fleiss w/CC) by
considering the following statistical assump-
tions: two-sided confidence level (95%), Odds
ratio for inpatient complication (AHR=2.2),
and power 80%. The AHRS were taken from
the study where the maximum recovery rate
was reported and the predictor gave the appro-
priate sample size (28). Accordingly, a total
study sample size of 248 was obtained, includ-
ing compensation of 10% type 1 error, and

SAM children’s records were recruited.

Sampling technique and procedures

Data was collected from the patient’s chart af-
ter tracing it from card rooms. Patients with
severe acute malnutrition who were discharged
during the study period were also the other
source of data collection. After counting the
study population from the hospital pediatrics
department ward and EOPD logbooks, a total
of 862 children aged 6 to 60 months with SAM
were admitted during the study periods. The

sample size was 248, making a constant K val-
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ue of approximately 3.5. Eligible cases were
selected from the existing medical records us-
ing a simple random sampling technique. The
sample frame was developed for all records of
SAM patients aged 6 to 59 months admitted at
the HUCSH stabilization center from august
2020 to august 2021 based on their unique
SAM identification number. To improve the
retrieval rate, incomplete medical records and
incorrect data were replaced by the next pa-
tient’s card. Subsequently, a total of 241 pa-
tient cards were correctly retrieved from the

hospital card room.
Data collection tool and procedure

Data was collected from the patient’s folder
who fulfilled the inclusion criteria after ethical
clearance from the responsible body was ob-
tained. It was collected by the investigators
using standardized survey tools after it was
tested by pilot studies. Data were collected by
trained personnel. Before the data collection,
the collectors were given in-depth training on
the objectives of the study, on how to collect

the data and fill the questionnaires properly.
Data quality assurance

During the study, the quality and complete-
ness of filled information were checked peri-
odically by the principal investigator, and ac-
cordingly, the necessary amendments were
made. To help ensure subject privacy and con-
fidentiality, only a unique study identifier ap-
peared on the data collection form for each
subject. Any collected subject identifying in-

formation corresponding to the unique study
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identifier was maintained on a linkage file, Measurements
stored separately from the data. Data access  Qutcome comprises good outcome

was limited to study staff.
Data processing and analysis

Data obtained from the study was cleared, en-
tered, and analyzed using SPSS- Version 25
(computer software). Data were summarized
using mean and standard deviation for quanti-
tative variables, and percentage for qualitative
variables. Data analysis involved calculation
for indicators like recovery, death, and default-
er rate. The association between the recovery
rate and type of malnutrition, age of a child,
presence of diarrhea, pneumonia, shock (septic
and hypovolemic), Length of hospital stay, and
presence of TB controlling confounding fac-
tors for each was analyzed by using bivariate
and multivariate logistics regression analysis.
A P-value of less than 0.05 was considered
statistically significant at a confidence interval
of 95%.

Variables

The dependent variables for this study is a
treeatment outcome which is classified as good
Vs poor) The independent variable included
age, type of malnutrition, length of hospital
stay, the presence of complications like gastro-
enteritis, pneumonia, shock, lines of antibiotics
received, severe anemia, HIV/AIDS, and Tu-

berculosis.
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(recovered) and bad outcome (death, defaulter,

and non-respondent).

Recovered/cure: a patient who fulfills WHO

discharge criteria within 42 days of admission.

Death is a patient who died while he/she was
being treated in the program in a facility,
and a defaulter is a SAM patient that was ab-

sent for two consecutive weighing’s.

A patient who could not meet the discharge
criteria after six weeks of inpatient manage-

ment is considered a nonrespondent.

Result

Demographic characteristics

From a total of 248 randomly selected records
of children admitted with a diagnosis of SAM
during a study period, 241 patients had com-
plete medical records with a retrieval rate of
97.2%. Both sexes were evenly distributed,
with a male-to-female ratio of 1.07. The ma-
jority of children 234(95.03%) were newly
admitted cases, whereas 7(4.97%) cases had
one previous admission with the same diagno-
sis. More than half of all children 154(63.9%)
were aged less than 2 years age and 6 to 18
months represented the highest 129(53.5%).
The mean age of study participants was
22.85+7.03months
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Figure 1: Distribution of age of the children with respect to their gender

Among 241 admitted cases, 126(52.3%) were
from the Oromia region, particularly around
Shashemene zone were 67(53.17%). Kebele 2
accounted for 30(44.78%), and 103(42.6%)
were from the Sidama region. The rest 11
(4.5%) were from the south region. One hun-
dred six (44%) children were completely vac-
cinated according to the schedule and 60
(24.9%) were vaccinated for their age whereas

27(11.2%) were not vaccinated at all.

Anthropometric information on severely

malnourished children

Non-edematous acute malnutrition (severe
wasting) was the topmost cause of admission
155(64.3%), followed by edematous acute
malnutrition 86(35.7%),
kwashiorkor and kwashiorkor representing 50
(20.7%) and 38(14.9%) respectively. The

mean age of non-edematous malnutrition

with marasmic-
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(21.75 months) was younger than that of
edematous malnutrition (31.95months), 33.33
months for kwashiorkor, and 30.96 months for

marasmic-kwashiorkor.

Of all admitted cases, 238(98.8%) were
breastfed at least till admission. Of which, 174
(72.2%) children were on exclusive breast-
feeding (EBF) for 6 months, 64(26.6%) were
not on EBF, and 3(1.2%) did not breastfeed at
all because of different reasons like a maternal
loss. Two hundred one (83.4%) children were
breastfed for less than 2 years with 115
(47.7%) breastfeeding upon admission. The
mean age of breastfeeding was 14.3 months.
The main source of income for their parents
was farming 123(51%), and a majority of the
children live with family members of 4 to 8
individuals 132(54.8%).



Ethiopian Journal of Pediatrics and Child Health, 2023, 18(1)

ISSN 2413-2640

elSSN 2519-0334

Bire et al.

Table 1: Characteristics of children aged 6 - 59 months admitted with SAM to stabilization center
at HUCSH, August 2020 to August 2021

Characteristics(n=241) Category Frequency Percent
Gender Male 125 51.9
Female 116 48.1
Age 6 to 18 months 129 535
19 to 36 months 66 27.4
37 to 60 months 46 19.1
Breastfeeding Still BF 115 47.7
Below 2 years 86 35.7
Above 2years 36 16.2
Region of residence Oromia 126 523
Sidama 102 42.3
South 13 5.4
Admission stattus New 134 95.03
Readmission 7 4.97
Admission criteria Marasmic 155 64.3
Marasmic kwashiorkor 50 20.7
Kwashiorkor 36 14.9
Vaccination status Complete 106 44.0
Vaccinated for age 60 24.9
Incomplete 48 19.9
Unvaccinated 27 11.2
Birth order First 50 20.7
Second 54 22.4
Third 61 25.3
Fourth and above 76 31.5
Admission diagnosis Non-edematous SAM 155 64.3
Edematous SAM 86 35.7

Medical comorbidities

Of all admitted patients, 229 (95.0%) had 1 or
more malnutrition-related complications dur-
ing admission. Anemia was the most common
complication, accounting for 129(53.5%). of
which, 121(50.2%) were moderately anemic
and 8(3.3%) were severely anemic, requiring
blood transfusion with the mean (+SD) hemo-
globin (Hb) level of 8.1 (£1.86) g/dL. Pneu-
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monia was the second most common compli-
cation 75 (31.1%), followed by both gastroen-
teritis and pneumonia 65 (27.0%) and gastro-
enteritis alone 58(24.1%). Septic and hypovo-
lemic shock were seen in 10(4.1%) and 5
(2.1%) respectively. Septic shock 9(60%) and
pneumonia 3(20%) were the 2 most common

causes of death in this study.
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Figure 2: Distribution of complication of SAM patients at admission

None of the study cases had either a positive
HIV test or started on ART. Tuberculosis was
diagnosed in nearly 1 in 6 patients 39
(16.2%), with disseminated TB responsible
for 27 (69.2%), succeeded by pulmonary tu-
(PTB) 8 (20.5%) and Extra-
pulmonary tuberculosis (EPTB) 4 (10.3%). In

the majority of study cases, 228- (94.6%) had

berculosis

received intravenous (IV) antibiotics, with 90
(37.3%) children receiving the second-line
antibiotics (Ampicillin and gentamicin) and
99 (41.1%) third-line antibiotics (Ceftriaxone
with oral ciprofloxacin) during their hospital
stay. The remaining 39 (16.2%) study partici-
pants had received fourth-line antibiotics
(Vancomycin and ceftazidime) and more po-
tent antibiotics during admission. Those cases
who received the third and fourth line of anti-
biotics had a higher rate to die with a statisti-

cally significant P-value of <0.05 (.00).
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All 241 study cases were retrospectively fol-
lowed for a minimum of 2 and a maximum of
55 days during the study period once admitted
to the stabilization center of the hospital. The
192
(79.7%), death 15 (6.2%), and a defaulter rate
of 20 (8.3%). According to the national mini-

overall proportion of recovery was

mum standards for the performance indicators,
a recovery rate of >75%, a Death rate of <
10%, and a defaulter rate of <15% are ac-
ceptable figures as developed by the SPHERE
project. Thus, the outcome figure is consistent
with the national standard. The remaining 12
(5.0%) and 2(0.8%) represented the transfer
out and the non-respondent rate during the
study periods. The overall proportion of death
among non-edematous and edematous mal-
nourished patients was (11) 9.24% and (4)
5.55% using total respective admitted cases as

denominators.
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Figure 3: Treatment outcomes of studied cases according to the status of malnutrition

Most of the patients were hospitalized for the
first 28 days 232(96.3%), with a mean length
of hospital stay 0f 17.8(x4.87) days, which is
still an acceptable range according to the
SPHERE project. The mean length of hospital
stay was higher for patients with marasmic
kwashiorkor (25.57days). of the total cured
cases 191, 119 (62.3%) were marasmic, 42
(21.9%) marasmic kwashiorkor, and 30
(15.7%) kwashiorkor. This figure might be
proportionated with a higher number of ad-

missions of marasmic patients.

Predictors of mortality of children from
complicated SAM

On binary logistic regression analysis had
been attempted considering a dependent varia-
ble(poor outcome) and the following inde-

pendent variables, Age, gender, vaccination
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status, hospital stay, breastfeeding, admission
criteria, admission diagnosis, presence of
complication, types of complications, HCT at
admission, place of residency, tuberculosis,
and family size. Subsequently, longer hospital
stays (p-value=0.003, COR=0.12), line of anti-
biotics received (p-value=.000, COR=0.146),
types  of (p-value=0.059,
COR=0.09), presence of TB (p-value=0.186,
COR=1.69, 95% CI=0.776-3.71), presence of
(p-value=0.004, COR=8.10),
admission diagnosis Vs
edematous SAM) (COR=0.14, COR=0.59)

was statistically significant, at p-value<0.2.

tuberculosis

complications

(non-edematous

Moreover, duration of breast feeding (p-
value=0.191, COR=0.50), age (p-value=0,106,
COR=0.52), vaccination status (p-value=0.25,
COR=1.88), gender (p-value=0.16, (male to
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female) COR =1.58, 95% CI=0.837-2.99), and
source of income (p-value=0.018, COR=2.38)
were also demonstrated statistical signifi-

cance. Whereas being EBF for the first 6

months, region of residency, family size, ad-
mission criteria, birth order, and age of the
child was not shown statistical significance as

their p-value is greater than 0.2.

Table 2: Product of binary logistic regression analysis of severely malnourished children
hospitalized at HUCSH, August 2021.

Variables Category Recovery status
Recovered Censored COR p-value
Gender Male 104 21 1 1
Female 88 28 1.58 0.158
Age 6-18months 107 22 1 1
19-36months 52 14 0.52 0.105
37-60months 33 13 0.68 0.392
Duration of Still BF 87 28 1 1
breastfeeding  Below 2 yrs. 70 15 0.50 0.191
Above 2 years 31 5 0.71 0.531
Source of in- Farming 105 18 1 1
come Laborer 27 9 2.38 0.018*
Employee 8 2 1.22 0.665
Pauper 3 0 1.63 0.557
Admission Non-edematous SAM 119 36 1 1
diagnosis Edematous SAM 73 13 0.59 0.137
Types of com-  Gastroenteritis 54 4 1 1
plications Pneumonia 60 15 8.10 0.004
Septic shock 1 9 2.40 0.139
Hypovolemic shock 3 2 0.07 0.021
AGE and pneumonia 58 7 0.90 0.920
AGE, pneumonia, and others 2 1 4.97 0.014
Others 10 6 1.20 0.891
Tuberculosis Yes 164 38 1 1
No 28 11 1.70 0.186
Types of TB PTB 6 2 1 1
EPTB 1 3 0.86 0.870
Disseminated TB 21 6 0.10 0.059
Line of antibi-  First line 8 5 1 1
otics Second line 75 15 0.73 0.629
Third line 88 11 0.23 0.001
Fourth and higher 21 18 0.15 0.000
Hospital stays <9 days 73 27 1 1
9-28 days 115 17 0.29 0.082
>28 days 4 5 0.12 0.003
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Sequentially, multivariate logistic regression  4.463, 95% CI=1.508-28.90, 1.219-16.34, re-
analysis was then carried out for those inde- spectively).

dent iabl ith -value <0.20 ob- . .
pendent vanbles witlh & p-vetue © On the contrary, those children complicated

tained from bi logisti i lysis. . : .
attiet. TOM binaty JOBIStC Tegfession aflalysis with hypovolemic shock were 94.6% less like-

Accordingly, the followi t -
ceordingly, the fotlowing oulcome was il ly to recover and be discharged from the SC

tertained. Th hil h hospital-
ertained. Those children who were hospita than those with gastroenteritis. (p-value=0.014,
AOR=0.054, 95% CI=0.005-0.559). Further-

more, children who received third and fourth

ized for more than 28 days were 88.1% less
likely to recover than those admitted for <9
days (p-value=0.003, AOR=0.12, 95%
C1=0.290-0.490). Similarly, children admitted

with a complication of pneumonia alone and

lines of IV antibiotics during their hospitaliza-
tion were 76.5% and 84.8% less likely to re-
cover and be discharged than their counter-
parts. (p-value=0.000, 0.001, AOR=0.24, 0.15,
95% CI=0.101-0.54, 0.06-0.37, respectively).

pneumonia with AGE had a higher chance of
recovery compared to those with gastroenteri-
tis alone (p-value-0.012, 0.024, AOR-6.565,

Table 3: Output of multivariate logistic regression analysis of children admitted with SAM at
HUCSH, August 2021.

Variables Category Status of recovery p- AOR 95% CI
Recovered Censored Lower Upper
value
Types of  Gastroenteritis 54 4 1 1 1 1
. Pneumonia 60 15 0.012  6.57* 1.51 28.90
complica- _
Hypovolemic shock 3 2 0.014 0.05 0.01 0.56
tion Pneumonia, AGE, 2 1 0.024  4.46* 122 16.34
and others together
Lines of First 8 5 1 1 1 1
o Third 88 11 0.001 0.23* 0.10 0.54
antibiotics
Fourth 21 18 0.000  0.15* 0.06 0.33
Hospital <9 days 73 27 1 1 1 1
stays 9-28 days 115 17 0.082 029 0.72 1.17
>28 days 4 5 0.003 0.12* 0.29 0.49

*- Significant at p-value 0.005
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Discussion

This study unravels the recovery, death, and
default rate of 79.7%), 6.2% and 8.3% among
children with SAM admitted to the stabiliza-
tion center of HUCSH. The two most common
complications identified were pneumonia and
anemia, followed by acute gastroenteritis. Tu-
berculosis was identified as one of the compli-
cations that guard the recovery. 66.7% of the
death occurred within the first week of admis-
sion and 78.1% discharged improved within
the first four weeks of admission. The majority
of the children, 64.3% had non-edematous
malnutrition. The mean age of children with
SAM was 22.85+7.03 months, which was in-
consistent with similar studies conducted in
Zambia(12-24months) and Zomba (29-31).

The finding of the study disclosed that the
good treatment outcome (recovery) of SAM
children admitted at the HUCSH stabilization
center was within a range of the national mini-
mum standards for performance indicators of
recovery rate greater than 75 % (29, 32). This
result is supported by studies done in Bangla-
desh (cure rate of 88%), the Sidama zone
(93.36%), Southern Ethiopia (87%), Woldia
(85%), and Jimma (77.8%) (33-37). This re-
covery rate was better than studies conducted
in Africa (cure rate of 73 %), Hindawi
(33.6%), Gedeo (76%), and selected hospitals
in Ethiopia (55.9%) (38-41). This might be
accountable to the difference in settings, case
flow, number of trained health professionals,
and the severity of complications they had.

This study also uncovered that the death rate
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among study participants was below the na-
tional minimum standard of less than 10 %
[29]. This finding antagonized studies carried
out in other parts of Ethiopia (42, 43) Howev-
er, most of the deaths occurred within the first
week of admission, so this might be related to
stabilization center factors such as excess case
-load and failure to recognize complications

earlier.

This study revealed that children who default-
ed (8.3%) were considerably below the nation-
al and international minimum standards of cut
-off point (< 15%) (44, 45). A similar finding
with a defaulter rate of 5.3 to 12.9% was also
obtained in different studies conducted in
Ethiopia (39, 41-43, 46), but a higher defaulter
rate was seen in other studies (38, 47, 48). Alt-
hough this study showed that anemia and
pneumonia were the two common complica-
tions encountered, anemia had no statistically
significant relationship with the recovery rate
of SAM, but a study done in Sekota, northern
Ethiopia has shown severe anemia related to a
higher mortality rate (AHR=6.71) (49), while
those children who had pneumonia at admis-
sion had a higher recovery rate (AOR=6.565).
This finding is inconsistent with the study

done in southwest Ethiopia (50).

Despite the high burden of TB disease in this
study (1 in 6), there was no statistically signif-
icant relationship between TB and recovery
from SAM. This is in favor of a similar study
conducted in Zambia Lusaka (30), Woldia
(36), and Jimma (37). However, the result of
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this study was out of favor with a study done at
Jimma University (AHR=0.54) (42), Bahirdar
Felege Hiwot Hospital (43), and Sekota Hospi-
tal (AHR=2.88) (49), where TB affected the
cure rate negatively. The possible argument
underlying this result would probably be be-
cause the study area was a comprehensive spe-
cialized hospital with early recognition and
treatment of TB. The average length of stay
the 20.1

days. This is in line with the acceptable mini-

under stabilization center was
mum international standard according to the
SPHERE project (45) and the Ethiopian na-
tional guideline for the management of SAM
which recommends a mean length of hospital
stay less than 4 weeks as benchmarks against
which to interpret the quality and effectiveness
of functioning under average conditions (44)
This result was better than studies done on
Yemeni children (48) but in Zomba, Malawi

where the median recovery day was 12 days

(31).

As inferred from this study children who were
remained in the stabilization center for more
than 28 days were less likely to recover and
discharged (AOR=0.119), which disagreed
with a study done in Bahirdar where children
who stayed longer had a higher recovery rate
(43). This finding might robust the concept
that the longer they stayed in the hospital, the
more likely they to have or develop serious
medical complications, which decreased the
recovery rate. In this study, age was not an in-
dependent predictor of nutritional recovery

rate. This finding was in line with a study done
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in Kenya and India (51, 52). however, it was
the opposite of a study conducted in southern
Ethiopia and Hindawi (31, 38). This differ-
ence might be due to the reference age range
included in the studies. This study also discov-
that third

(ceftriaxone and PO ciprofloxacin) and Fourth

ered children who received
(Vancomycin, ceftazidime, and more potent
antibiotics) lines of antibiotics were less likely
to be discharged improved. (AOR=0.235,
AOR=0.146, respectively). This finding is en-
couraged by a study conducted in Malawi (51)
although the association was done for amoxi-
cillin and cefdinir but against a study done in
Althea, Indonesia (53), where the types of an-
tibiotics were not specified. This finding is
also antagonized by a study done in the Sekota
Wagehmera zone (49) where children not
managed by intravenous antibiotics had a
higher mortality rate (AHR= 2.73). This dif-
ference is explained by the that those children
who required more potent antibiotics likely to
have severe complications that demand longer
hospital stays, which in turn negatively affect

the nutritional cure rate.

As this study suggested that the status of mal-
nutrition was not a statistically significant in-
dependent variable, this finding was contrary
to a study done in southern Ethiopia and
Hindawi (29, 38), where edematous malnour-
ished children were associated with a better
recovery rate. This might be a higher number
of admission due to severe wasting. Further-
more, the vaccination status of studied chil-

dren was not statically associated with the
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recovery rate unlike the study conducted by
Viramitha K (53) suggested that complete vac-
cination history increased the recovery rate.
The average weight gain among recovered cas-
es, in this study, was 10.9(+3.4) g/kg/d, which
was much lower than the study done in
Hindawi (38). This difference might result
from the duration of hospital stay and the

weight scale used for study participants.

As indicated in this study the presence of com-
plications like pneumonia alone (AOR=6.565)
and pneumonia with AGE (AOR=4.463) was
statically associated with a higher rate of re-
covery when compared to those children with
Study done by
Karunaratne R (AHR=1.89) (54) showed that

the presence of pneumonia is rather associated

gastroenteritis. However,

with a higher rate of mortality. Moreover, a
study done in Zomba Malawi revealed that
had
(AOR=0.71) were 29% less likely to recover
(31). This might be owing to the difference in

those  children  who pneumonia

independent variables, HIV serostatus, and ref-
erence category, because 95.0% of study par-
ticipants were admitted with 1 or more compli-
cations, thus the comparision was brought in
amongst malnourished children with gastroen-
teritis and those with other complications like
pneumonia, On contrary, those children com-
plicated with hypovolemic shock had 94.6%
less likely to recover and be discharged
(AOR=0.054), which agreed with a study done
by Karunaratne R. (54) and done in Jimma
(AOR=0.18) (50).
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The findings of this study might suffer from
the fact that the study used secondary data
from records. As the outcome was dichoto-
mized into a good and bad outcome, the out-
come of the transfer out and defaulter cases
was unknown, which might affect the interpre-
tation of the result. Adherence and practice of
health professionals according to the standard

protocol cannot be identified from records

Conclusion

The study revealed that recovery rate, default-
ers’ rate, death rate, and length of hospital stay
has met the accepted minimum national and
international standard for malnourished chil-
dren which is the cure rate of more than 75 %,
defaulter rate of less than 15%, a death rate of
less than 10 % and the average length of stay
of fewer than 28 days. Reducing the length of
hospital stay has improved the nutritional re-
covery rate significantly. Children who had
pneumonia and gastroenteritis were more like-
ly to recover than those who had a hypovo-
lemic shock. Most deaths occurred within the
first weeks. Children who required 3rd or 4th
line antibiotics had a lesser recovery rate.
Therefore, early discharge, early recognition,
and treatment of malnutrition-related compli-
cations have paramount importance to maxim-
izing recovery rate and minimizing defaulter

and death rate.
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ABSTRACT

Background: : The state of good oral health in children is mainly contributed by the knowledge,
practice and attitude of front-line health workers like general practitioners, family physicians,
postgraduate pediatric residents, and pediatricians. Assessing the knowledge, practice, and atti-
tude of residents would give directions for further quality improvement projects. This study aimed
to assess the knowledge, attitude and practice of pediatric residents on oral health in children in 3

public post-graduate teaching institutions in Addis Ababa, Ethiopia.

Methods: Hospital-based cross-sectional study was conducted among 169 pediatric residents
from 3 public postgraduate teaching institutions of Addis Ababa from June I1-August 30. 2022.
The knowledge, Attitude and practice of residents were assessed by a structured questionnaire
adapted from an extensive literature survey. Then the data was analyzed using SPSS version 25
software package. Descriptive summary statistics such as frequency and proportion were applied

and finally, the results were presented using tables and figures.

Results: In this study, 169 residents were involved. Males were 106 (62.7%) and the remaining
were females. Only 18 (10.7%) of participating residents had good knowledge but 43 (25.4 %)
and 108 (70.2%) had moderate and poor knowledge of oral health in children respectively. Most
164 (97%) had a good attitude towards oral health, but 19 (11.2%), 86 (50.,9%), and 64 (37.9%)

had good, moderate, and poor practice respectively.

Conclusion: The majority of pediatric residents in Addis Ababa had good attitude toward oral
health but moderate practice and poor knowledge about oral health in children. Residents should

be trained to improve their knowledge and practice toward oral health.
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Background

Oral health determines overall health, well-
being, and quality of life (1). Dental caries is
among the most common chronic diseases af-
fecting children. It is a remarkable public
health problem in early childhood, with unfa-
vorable impacts across the lifespan. 60-90%
of children are affected, with rates of dental
caries higher than childhood asthma global-
ly2. Dental caries is a progressive disease; if
managed early can be reversed, but becomes
more complex over time if left untreated (3,4).
Chronic pain/discomfort related to dental car-
ies affects the children’s cognitive develop-
ment commonly with poor school attendance
and lack of concentration (5). Contributing
factors for poor oral health in children include
age, gender, geographic location, social disad-
vantage, socioeconomic status, and lifestyle
factors (6-10).

It is recommended that dental care should be a
priority in all health service programs includ-
ing dental care starting from 6 months of age,
regular exposure to small amounts of fluoride,
and promotion of exclusive breastfeeding (11-
18).

Parents visit a pediatrician than a dentist in the
early lives of their children so pediatricians
are considered to be the best for prevention of
caries and early referral of children to the den-
tist when needed (19,20). For pediatricians to
be successful in this regard, they should be
equipped with up-to-date evidence-based
knowledge and practice. On the contrary sev-

eral studies have shown that the oral health
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knowledge and practice of pediatricians is un-
satisfactory though they are willing to practice
oral health care (20-21). A study done in Ethi-
opia at different levels of health workers
showed oral health-related knowledge was
low (22).

The study aimed at finding the gap and pro-
vide the available information related to
knowledge, attitudes, and practices (KAP) of
pediatric residents working in the Department
of Pediatrics of Addis Ababa University, St.
Paul’s Millennium Medical College, and Ye-
katit 12 Hospital Medical College.

There are no studies done regarding KAP on
pediatric oral health among pediatric residents
in the study area. The results of this study
therefore will provide information about KAP
among pediatric residents and plan for further
educational interventions.

Materials and Methods

Study area

The study was conducted at three government
teaching Hospitals, Tikur Anbessa Specialized
Hospital,
Medical College and Yekatit 12 Hospitals

St. Paul’s Hospital Millennium

where post-graduate education is being con-
ducted.

Tikur Anbessa Specialized Hospital is found
in the capital city of Addis Ababa and is the
largest referral hospital in the country, and
serves approximately 370,000- 400,000 pa-
tients a year but the exact number is not
known. It is one of the largest teaching hospi-
tals in the country providing eight undergrad-

uate and over 70 post graduate programs.
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There are 123 residents attending the postgrad-
uate program in the Department of Pediatrics
and Child Health.

St. Paul’s Hospital Millennium Medical Col-
lege, is also located in the capital city of Addis
Ababa. The college initiated Ethiopia’s first
integrated modular and problem—based curric-
ulum for its undergraduate medical education
and is currently expanding to postgraduate pro-
grams including pediatric residency. There are
72 residents enrolled in the postgraduate pro-
gram of pediatrics and child health.

Yekatit 12 Hospital Medical College, is also
located in Addis Ababa, and was established in
1923 as one of the modern medical service de-
livery centers in the country but started its
postgraduate program recently and currently
there are 37 residents enrolled in the postgrad-

uate training of pediatrics and child health.

Study design and period

An institution-based cross-sectional study was
conducted from June 1-August 30. 2022. The
study participants were all pediatric residents
practicing in these 3 teaching hospitals during
the study period and who were willing to par-
ticipate in the study. All residents who were
not available at the time of data collection be-
cause of various reasons and who were not

willing to participate were excluded.

Sample size determination

The required sample size of eligible partici-
pants for the study was determined by using a
single population proportion formula,5% mar-
gin of error and 95% confidence level. Using

this formula, the sample size becomes 384. But
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the total number of pediatric residents in the 3
hospitals was 232, so we took all the residents

as study participants.

Data collection methods

The questionnaire was distributed to the study
participants by the principal investigator after
their morning meetings by the principal inves-
tigator and collected on the spot. The data was
obtained from residents by using structured
questionnaire after getting verbal consent. The
questionnaire was adapted from an extensive
literature survey. It consisted of five parts.
The first part contained basic demographic
information. The second part included 7 Yes/
No and 2 multiple choice questions to assess
the participants’ knowledge. The third part
included 8 questions to assess the participants’
attitude towards oral health care in children
with the answers of Agree, Uncertain and Not
agree. The fourth part contains 5 questions
with the answers of always/sometimes/ rarely
and not at all to assess practice of participants.
The fifth part contains two multiple-choice
questions to assess the oral health information
sources of participants. The questionnaire was
in English and it was distributed to residents at
the same time and collected on the spot. The
face and content validity of the questionnaire
was established by experts’ approval from

previously done studies.

Data processing and analysis

After data collection, it was entered using
ODK version 1.25.2, each completed form
was checked for completeness and exported to

SPSS version 25 for analysis. The result is
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presented using descriptive summary statistics
such as frequencies, proportions and presented
in tables and figures

Study Variables:

Outcome variables: Knowledge, Attitude and
practice of residents

Explanatory variables: age, sex, religion, mari-
tal status, year of residency, training about oral
health care and work experience.

Operational Definition (27)

Scoring criteria

e Good Knowledge - Respondents who
score above or equal to the mean score
(75%) of knowledge related questions.

e Moderate knowledge- Respondents who
score above or equal to the mean score
(50%) but below mean score (75%) of
knowledge related questions.

e Poor knowledge - Respondents who score
below mean score (50%) of knowledge re-
lated questions.

e Good attitude - Respondents who scored
more or equal to mean score (75%) of atti-
tude related questions.

e Moderate attitude- Respondents who

score above or equal to the mean score

(50%) but below mean score (75%) of atti-

tude related questions

e Poor attitude - Respondents who scored
below mean score (50%) of attitude related
questions.

e Good practice - Respondents who scored
more or equal to mean score (75%) of

practice related questions.
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e Moderate practice- Respondents who
score above or equal to the mean score
(50%) but below mean score (75%) of
practice-related questions

e Poor practice - Respondents who scored
below the mean score (50%) of practice-
related questions.

Ethical consideration
An ethical clearance and official letter were

obtained from the Department Research and
Publication Committee of Addis Ababa Uni-
versity, Department of Pediatric and Child
Health. After getting permission from the hos-
pitals to participate in the study, verbal con-
sent was obtained from each resident. The da-
ta collection was anonymous which doesn’t
include the names of individual participants or
any other personal identifiers and confidential-
ity was maintained at all levels of the study,
and the collected information was kept in a
secured place.

Results

Out of the total 232 residents, 31 were exclud-
ed from the study due to annual and maternity
leaves. The remaining 201 residents were giv-
en the questionnaire and 169 of them respond-
ed with a response rate of 84%. The majority
of respondents 74 (43.8 %) were year two, 56
(33.1%) were year one, and 39 (23.1%) were
year three residents. Males were 106 (62.7%)
the remaining were females. The majority
77.5% were between 25-30 years old. The so-
cio-demographic characteristic of the study

participants is shown in (Table 1).
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Table 1: Demographic characteristics of 169 participating residents on oral health survey in

children, Addis Ababa

Variable Frequency Percent
Institution Black lion 85 50.3
St Paul 61 36.1
Yekatit 12 23 13.6
Gender Male 106 62.7
Female 63 37.3
Age below 25 years 1 0.6
25-30 years 131 77.5
31-35 years 35 20.7
above 35 years 2 1.2
Marital status Single 93 55.0
Married 73 43.2
Divorced 3 1.8
Year of residency first year 56 33.1
second year 74 43.8
third year 39 23.1
Training on oral health Yes 40 23.7
No 129 76.3
Duration of the training <1 hour 6 3.6
1-2 hours 15 8.9
2-3 hours 3 1.8
> 3 hours 16 9.5
Total 40 23.7
Total 169 100.0

Assessment of knowledge of 169 participat-
ing residents towards oral health in children
Knowledge of oral health in children was
measured using the cumulative score of 9
questions. Sixty-one-point five percent of the
residents feel that topical application of fluo-

ride prevents tooth decay, 46.2% of the resi-
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dents feel that fluoridated toothpaste is unsuit-
able for under 3 years of age and 85% of the
residents feel that the first dental visit shall be
started at 3 years of age. (table 2). The mean +
SD knowledge score of the total residents
were 3.95 (£1.91).
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Table 2: Knowledge of 169 participating residents on oral health in children, Addis Ababa

Items Frequency Percent
Fluoride prevents tooth decay when applied topically No 33 19.5
uncertain 32 18.9
Yes 104 61.5
Fluoridated toothpaste is suitable under 3 years of age ~ No 78 46.2
uncertain 56 33.1
Yes 35 20.7
Are there any differences between breast and bottle No 4 2.4
feeding regarding their effect on the dentition? uncertain 16 95
Yes 149 88.2
Prolonged and on-demand breastfeeding leads to dental No 96 56.8
caries. uncertain 30 17.8
Yes 43 254
Cavity-causing bacteria can be transmitted from moth- No 39 23.1
er to child. uncertain 50 29.6
Yes 80 47.3
What is the recommended age for initiating a tooth- When the 35 20.7
brush and using fluoridated toothpaste for brushing a first teeth
child’s teeth? erupt
After all 67 39.6
primary
teeth erupt
When a 18 10.7
child can
hold a
toothbrush
after 5 49 29.0
years of
age
Prenatal bad oral health of a mother can affect nega- No 35 20.7
tively the child’s oral health. uncertain 39 231
Yes 95 56.2
What is the recommended age for the first dental visit? 3 years old 85 50.3
Syearsold 24 14.2
<l-year- 60 35.5
old
Can dental/fissure sealants prevent dental caries? No 37 21.9
uncertain 65 38.5
Yes 67 39.6
Total 169 100
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More than two third 108 (70.2%) of residents  residents had moderate and good knowledge
had poor overall knowledge on oral health in  respectively (fig 1).
children, whereas 43 (25.4%) and 18 (10.7%)

180 / 169
160 /
140 /
120 / 108

100

80

60 43

40 5.4

18

20 0.7

Poor knowledge Moderate Good knowledge Total
knowledge

B Frequency Percent

Figure 1. Knowledge of 169 participated residents on oral health in children, Addis Ababa

Attitude toward oral health of 169 partici-  The mean + SD attitude score of the total resi-
pating residents on oral health dents were 14.3 (£1.4). Most 97% of the resi-
dents had good attitude on oral health in chil-
dren. (fig 3).

To assess the attitude of residents toward oral
health eight questions were designed with a

total score of 16 as demonstrated in table 3.
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Table 3: Attitude of 169 participating residents on oral health in children, Addis Ababa

Variable Frequency Percent
Dental caries may be prevented. Disagree 1 0.6
Uncertain 3 1.8
Agree 165 97.6
Gingivitis may be prevented Disagree 1 0.6
Uncertain 4 24
Agree 164 97.0
Malocclusion may be prevented Disagree 13 7.7
Uncertain 54 32.0
Agree 102 60.4
Oral hygiene is important in preventing Disagree 1 0.6
dental caries Uncertain 5 3.0
Agree 163 96.4
Routine dental visit is important in prevent- Disagree 4 2.4
ing oral diseases Uncertain 10 5.9%
Agree 155 91.7
Fluoride supplement is important in pre- Disagree 6 3.6
venting dental caries Uncertain 36 213
Agree 127 75.1
Pediatric residents have an important role in  Disagree 1 0.6
the prevention of oral diseases Uncertain 8 4.7
Agree 160 94.7
Pediatric residents should provide an oral Disagree 2 1.2
cavity health examination Uncertain 9 53
Agree 158 93.5
Total 169 100
180
160
140
120
100
80
60
40
20 +—o6
0 ARy
Poor Atitude Moderate Atitude Good Atitude Total

B Frequency M Percent

Figure 2: Attitude of 169 participating residents on oral health in children, Addis Ababa
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The practice of 169 participating residents
toward oral health

Practice on oral health was measured using
the cumulative score of 15 questions. Fifty-
eight percent of residents sometimes examine

children’s teeth for cavities, 46.2% of the resi-

dents sometimes recommend a dental visit to
patients and 48.5% do not provide educational
material to patients. (table 4). The mean + SD
Practice score of the total residents were 8.24
+3.04.

Table 4: Practice of 169 participating residents on oral health in children, Addis Ababa

Variable Frequency Percent
Do you examine children’s teeth for cavities? Not at all 6 3.6
Rarely 35 20.7
Sometimes 98 58.0
Always 30 17.8
Do you routinely recommend a dental visit to Not at all 20 11.8
patients? Rarely 51 30.2
Sometimes 78 46.2
Always 20 11.8
Do you counsel patients and their guardians on ~ Not at all 6 3.6
regular tooth brushing? Rarely 36 21.3
Sometimes 86 50.9
Always 41 24.3
Do you recommend parents brush their chil- Not at all 9 53
dren’s teeth? Rarely 33 19.5
Sometimes 91 53.8
Always 36 21.3
Do you provide parents with educational or oral ~ Not at all 82 48.5
hygiene tools such as books, pamphlets, and Rarely 37 21.9
toothbrushes? Sometimes 36 21.3
Always 14 8.3
Total 169 100 %

Figure 1: Participants’ knowledge, attitude, and practice level (n = 141)

Only 11.2% of participating residents had
good practice regarding oral health, 50.9% of

77

them had moderate practice but 37.9 % had
poor practice (fig 4).
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Figure 3: Practice of 169 participating residents on oral health in children, Addis Ababa .

Source of information on oral health
Regarding the source of information about the
prevention of oral disease, the most common
sources were from undergraduate educational
courses that account for more than two third
39.6%, followed by scientific journals and
from colleagues, and other sources which ac-
counts for 16.6%, 14.2%, 4.1%, and 7.1% re-
spectively. The rest 18% didn’t receive infor-
mation about prevention of oral disease. Al-
most all (98.8%) of residents claimed that
they need further information about the pre-
vention of oral diseases.

Discussion

Knowledge of 169 participating residents
on oral health

This study was conducted with the objective
to assess oral health-related knowledge, atti-
tude, and practices among pediatric residents
during their residency program. Children visit

a pediatrician more often than a dentist but, in
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this study, only 10.7% of pediatric residents
have good knowledge on oral health. The rest
25.2 % and 70.2% of pediatric residents had
moderate and poor knowledge on oral health
in children respectively. A scoping review of
studies done among 19 countries and 42 eligi-
ble articles showed that the knowledge of pe-
diatricians on oral health was inadequate (23).
In this same studies knowledge on the initial
signs of dental caries, etiologic agents of den-
tal caries, recommended dates of initial dental
visit, mother to child transmission of cavity
causing bacteria and on the use of fluoride
supplements to prevent dental caries was poor
like our study.

Previous studies have shown that cavity caus-
ing bacteria can be transmitted from mother/
care giver to a child (24,25), only less than
half of participating residents know about it.
Though the first dental examination is recom-

mended at the time of the eruption of the first
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tooth and no later than 12 months of age (18);
only 20.7% of participating residents mention
it correctly. Although the American academy
of pediatric dentistry (AAPD) recommends
tooth brushing as soon as first tooth erupts
(26), only 20.7% of residents mention it cor-
rectly. A 2016 systematic review concluded
that sealants are effective in preventing and
arresting carious lesions of primary and per-
manent molars in children and adolescents
and minimize the progression of carious le-
sions (18); but only 21.9% participating pedi-
atric residents knew and 38.5% were uncertain
about it. Studies done in Saudi Arabia, United
Arab Emirates and Balkan countries (27-28,
29) have shown pediatricians knowledge on

oral health in children was unsatisfactory.

Practice of 169 participating residents on
oral health

Participating residents’ practice regarding oral
health care is poor; only 11.2% of participat-
ing pediatric residents had good practice the
remaining 50.9% and 37.9% of residents had
moderate and poor practice respectively. A
study done in Lagos, Nigeria also showed
71% of pediatricians have poor practice on
oral health in children (30). Only 17.7% par-
ticipating pediatric residents routinely exam-
ine children’s teeth for cavity. A study done in
Lagos, Nigeria showed only 30.8% of pedia-
tricians routinely examine children’s teeth for
cavity (30), only 11.9% participating residents
routinely advice children and their guardians
for dental visit, less than a quarter of them

council children and their guardians on the
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importance of regular tooth brushing, 21.3 %
routinely recommend parents to brush their
children’s tooth and only 8.3 % routinely pro-
vide parents educational and oral hygiene
tools. This is similar with previous results
(27,28,30,).

The attitude of 169 participating pediatric
residents on oral health

More than 93% of participating residents
agree that residents should provide an oral
cavity health examination, oral hygiene is im-
portant in preventing dental caries and dental
caries could be prevented. More than 95 %
had a good attitude toward oral health care.
Studies done in Saudi Arabia, United Arab
Emirates, and Lagos Nigeria have shown good
attitude toward oral health in children and pe-
diatricians were of the opinion that they have
a role to play in preventing tooth decay in
children (30).

There are some limitations in the current
study. There could be response bias as in sur-
vey studies and other residents out of Addis
Ababa were not included so generalization
might not be possible.

In conclusion, participating pediatric residents
in Addis Ababa have good attitude toward oral
health in children but have poor knowledge
and practice.

Recommendations

The majority of participating residents have a
good attitude toward oral health in children
but poor knowledge and practice so we recom-
mend oral health in children should be includ-

ed in the post graduate curriculum.
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ABSTRACT
Symmetric peripheral gangrene is a rare clinical syndrome manifesting with bilateral distal is-

chemic injury leading to gangrene in the absence of large vessel obstruction or vasculitis. Factors

responsible for symmetric peripheral gangrene are many and it usually follows diseases like ma-

laria. We reported a 6 year female child presented with fever, chills and leg swelling and admitted

with the diagnosis of severe falciparum malaria, cellulitis and sepsis. On third day, she developed

symmetric peripheral gangrene of lower extremities. It needs high index of suspicion to detect

symmetric peripheral gangrene early and to offer early prompt treatment of underlying causes.

Keywords: Child, peripheral gangrene, plasmodium falciparum, severe malaria

Background

Symmetric peripheral gangrene (SPG) is a rare
but devastating syndrome first described by
Hutchinson in 1891(1). SPG is defined as sym-
metrical distal ischemic damage in two or
more sites in the absence of a major vascular
occlusive disease. It carries a high mortality
rate with a high frequency of limb amputations
in the survivors(2—4).

The pathogenesis of symmetrical peripheral
gangrene is not well understood; but it has
been related to variety of infective and non-
infective factors that are complicated by dis-

seminated intravascular coagulopathy (DIC)

which is associated in 85% of cases of SPG. As
it is described by many case reports; sepsis and
rarely, severe plasmodium falciparum (in one
case report P. vivax) malaria are the infections
associated with symmetrical peripheral gan-
grene; low output states, vasospastic conditions,
myeloproliferative disorders and hyperviscosity

syndrome may also contribute(2,4-7).

No specific treatment has been shown to con-
sistently prevent progression or to reverse the
gangrene(4) but early aggressive and prompt
treatment of underlying etiologies (as in our
patient) may limit the severity of SPG and de-

crease its sequela.

Citation : Mohammed H., Shimels M., Symmetric peripheral gangrene in a child with plasmodium falciparum malar-

ia and sepsis: a case report. Ethiop J Pediatr Child Health. 2023;18 (1):83-87
Submission date: 6 December 2022 Accepted: 23 March 2023 Published: 31 July 2023

&3



Ethiopian Journal of Pediatrics and Child Health, 2023, 18(1)

ISSN 2413-2640

elSSN 2519-0334 Mohammed et al.

Case presentation

A 6 year old female child came from Kochore
woreda, Gedeo zone, SNNPR, Ethiopia where
malarial illness is common, with compliant of
high grade fever and chills of 5 days. Two days
later, she developed pain and swelling of toes
and feet bilaterally. There was no history of
bleeding, trauma, exposure to drugs/herbal
medicines or cardiac illness. She has no known
allergy. She usually wears shoes. She was tach-
ypneic (32BPM), febrile (38.5°C). Pulse rate
was 100bits/minute and BP was 100/70mmHg.
RDT for plasmodium falciparum was positive
and blood film showed that no hemo-parasite
was seen. Complete blood count (CBC) re-
vealed a white blood cell (WBC) of 23 x 10°
cells/dl with 15.44 x 10’ cells/dl of neutrophils,
platelets of 27 x 10%dl and hematocrit of
29.1% and ESR was 22mm/hr.

She was admitted to ward with the diagnosis of
malaria with bicytopenia (anemia and thrombo-

cytopenia) + sepsis + cellulitis and treated with

IV antimalarials and antibiotics. On next day,
lower legs, feet and toes became bluish (figure
1); dorsalis pedis and posterior tibialis were
palpable with full volume. On 3rd day, lower
1/3rd of legs, feet and toes became darker with
clear boundary (figure 2A and 2B). Doppler
study was normal. Coagulation profile and
blood culture were not done due to financial
constraint. With the consideration of symmet-
ric peripheral gangrene, above managements
were continued.

On subsequent days, lower legs, feet and toes
became darker and showed gangrenous fea-
tures bilaterally (figure 2A and 2B). General
condition of the child improved, and WBC of
16.52 x 10° cell/dl, PLT of 113 x 10’ /dl and
HCT of 25.1%. Orthopedics side evaluated her
and planned to see her on follow-up dates. Af-
ter 3 weeks of stay, she was discharged with
appointment; unfortunately her parents failed

to bring her on follow date and on phone com-

munication, she was fine and doing well.

v

Figure 1. Bluish and darkish discoloration of skin seen on 2nd day of presentation.
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Figure 2. Gangrene of lower legs, feet and toes seen on 4th day of admission (A and B).

Discussion

Symmetrical peripheral gangrene (SPQG) is a
well- documented and rare clinical condition
usually associated with symmetric distal is-
chemic damage of two or more sites leading
to gangrene(1,2,6). Many reported cases re-
sulted in different forms of disabling out-
comes, with many requiring differing degrees
of amputation. It is usually unexpected and
comes up suddenly with significant psycho-
logical impact on the family(5,8). Like our
patient, many of the cases of SPG reported are
due to several different systemic illnesses, in-
cluding malaria and sepsis.

The incidence of symmetric peripheral gan-
grene is unknown. Patients of any age group
can be affected(6,8). A 1 month old young
infant in Nigeria initially admitted with sepsis
and he was treated with antibiotics and dopa-
mine, he developed gangrene of distal part of
all extremities(9). Another 9 month old infant

in Nigeria presented with fever of 2days and

&5

admitted and managed for severe malaria and
sepsis; he developed peripheral gangrene
24hours after admission (5). Another case of
63 year old woman initially diagnosed with
severe malaria and hypotension; on subse-
quent days she developed symmetric gangrene
of the extremities(10).

Cyanosis and pallor of the distal parts of the
extremities are typically the first signs of the
disease, symmetrically involving the upper
and/or lower extremities (like our patient) and

gangrene ensues in subsequent days(3).

Unlike our patient, amputation or auto-
amputation is a common complication of SPG,
seen in 80% of survivors. Generally causes of
SPG include heart failure, hypovolemic or
septic shock, sickle cell disease, malignancies,
drugs (adrenaline, noradrenaline, dopamine)
and infections(5). Most of the cases of SPG
arising as complications of malaria is due to

plasmodium falciparum(3).
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No specific treatment consistently halts SPG.
Treating the underlying cause and DIC is of
very important. Various modalities include
aggressive management with antibiotics, anti-
malarials; if necessary, use of anticoagulants
like aspirin, coagulation factors or fluid re-
placement, plasmapheresis; and IV immuno-
globulins with varying success. Amputation is
delayed until a clear line of demarcation, fol-
lowed by rehabilitation with physiotherapy(1).
Conclusions

Symmetrical peripheral gangrene is a rare but
highly disabling complication of many com-
mon clinical conditions that may result in var-
ying degree of morbidity and permanent limb
disability. Early detection, prompt and appro-
priate treatment of acute infections and under-
lying problems is mandatory.

Limitations: Screenings tests for cardiovascu-
lar, rheumatologic and hematologic diseases
were not done due to unavailability of tests in
our hospital and/or financial constraints. Final
outcome of this patient was not known even
though she was discharged with significant
improvement.

Abbreviations: Activated Partial Thrombo-
plastin Time (APTT); Complete Blood Count
(CBC); Hematocrit (HCT); Platelets (PLT);
Prothrombin Time (PT); Symmetric Peripher-
al Gangrene (SPG); White Blood Cells
(WBC)
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