African Journal of Advanced Pure and Applied

Sciences (AJAPAS)
Online ISSN: 2957-644X
Volume 5, Issue 4, 2026
Page No: 289-299
AJAPAS Website: https://aaasiournals.com/index.php/aiapas/indgx
I1S1 2025: 1.126 SJIFactor 2024: 6.752 1.65 :2025 (=) 80 Jalaa

)
\‘. [] ".
N

:§.
-

o.e"'

Maternal Knowledge of Neonatal Jaundice among Mothers
Attending Maternal and Child Health Centers in Derna, Libya:
A Cross-Sectional Study

Omlkhayr Alnaas *, Salwa Younis ?, Mohamed Rafa **

! Department of Medical Physiology, Faculty of Medicine, University of Derna, Derna, Libya
2 Department of Medical Physiology, Faculty of Medicine, Omar Al-Mukhtar University, Al-
Bayda, Libya
3 Department of Medical Care, College of Medical Technology, Derna, Libya

sl gl Gl Jga i (A5 B Jiall g oY) Aaa 3S) ja e il jial) cilgal) A3 s
MM\JJ

*36_5‘\)3.‘\;.“2&;:);1 ngl..n elu»bdﬁ\ )_\;.“ ei
Ll el ja cad ja daals cuﬂ\@ﬁcw\mjl}\mﬂ\wﬁl

\:\..1356;\..'4:\.'\]\ ‘JM\JAQAM\;“T\H\@ScM\Q;}]M\MZ
L 63 caalall ) A0S cpalall Alinll a3

“Corresponding author: muhammad.rafal985@gmail.com

Received: August 06, 2026 | Accepted: October 17, 2026 | Published: November 01, 2026

Abstract:

Neonatal jaundice is common during the neonatal period and is usually benign; however, severe
hyperbilirubinemia can result in acute bilirubin encephalopathy, kernicterus, permanent neurological
impairment, and death. This study was done to assess maternal knowledge regarding neonatal jaundice and
identify factors associated with knowledge level among mothers in Derna, Libya. A descriptive cross-sectional
study was conducted among 96 mothers of infants aged six months or younger who had a previous history of
neonatal jaundice. Data were collected using a structured Arabic self-administered questionnaire using 24
questions, with one point awarded for each correct response. Knowledge scores were categorized as poor
(<50%), moderate (50-74%), or good (>75%). Most mothers (84.4%) had poor knowledge regarding neonatal
jaundice. The mean knowledge score among mothers with poor knowledge was 8.68 + 1.54, compared with
12.73 = 1.10 among those with moderate knowledge. Recognition of yellow discoloration of the skin and/or
eyes was relatively high (78.1%), as was knowledge that early initiation and frequent breastfeeding may reduce
the risk of jaundice (92.7%). However, major gaps were observed in recognizing other signs as pale stools
(8.3%), breast milk jaundice (7.3%), dark urine (13.5%), seizures (14.5%), permanent hearing or neurological
problems (25.0%), prolonged jaundice requiring evaluation (28.1%), and the potential for severe jaundice to
cause death (28.1%). In conclusion maternal knowledge of neonatal jaundice was inadequate among the studied
mothers in Derna. Health education should focus on clinically important warning signs, prolonged jaundice,
complications, appropriate treatment, and the need for timely professional evaluation.

Keywords: neonatal jaundice; maternal knowledge; hyperbilirubinemia; mothers; newborn; health education;
Libya; Derna.
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Introduction

Neonatal jaundice, clinically manifested by yellow discoloration of the skin and sclerae due to elevated bilirubin
concentrations, is one of the most common conditions encountered during the neonatal period. Although
jaundice is frequently transient and physiological, some newborns develop significant or severe
hyperbilirubinemia requiring timely assessment and treatment. Neonatal jaundice is very common during the
first week of life, particularly among preterm infants, although the reported frequency varies according to
gestational age, population, and the method used to assess jaundice. [1-3].

The clinical importance of neonatal jaundice is primarily related to the potential consequences of severe
hyperbilirubinemia. Excessive unconjugated bilirubin may cross the blood-brain barrier and cause acute
bilirubin encephalopathy and, in severe or untreated cases, kernicterus. These complications may result in
permanent neurological impairment, including cerebral palsy, sensorineural hearing loss, developmental
disability, and, in the most severe cases, death [3-5]. Although improvements in screening and treatment have
reduced bilirubin-related neurological injury in many high-resource settings, severe neonatal jaundice remains
an important cause of preventable morbidity and mortality in low- and middle-income countries [5,6].

Early recognition is particularly important because jaundice may become more apparent after discharge from the
maternity facility, placing mothers and other caregivers in an important position for detecting changes in the
newborn. Current clinical guidance recommends systematic assessment of newborns for jaundice, appropriate
bilirubin measurement when jaundice is suspected, and prompt evaluation of infants with early, severe, or
prolonged jaundice [1,7]. Importantly, visual inspection can identify jaundice but cannot reliably determine the
underlying bilirubin concentration or the severity of hyperbilirubinemia [7]. Consequently, mothers need
sufficient knowledge to recognize jaundice, understand its potential seriousness, identify warning signs, and
seek appropriate medical care without delay. The World Health Organization also emphasizes information,
counselling, and support for parents and caregivers as important components of quality postnatal care [8].
Maternal knowledge may therefore contribute to timely recognition and appropriate care-seeking for neonatal
jaundice. Mothers may need to distinguish normal neonatal changes from potentially significant jaundice,
recognize clinical features requiring urgent evaluation, understand the importance of adequate feeding, and
avoid inappropriate or potentially harmful home and traditional practices. Evidence from maternal education
and care-seeking studies indicates that improving mothers' understanding of neonatal jaundice may facilitate
earlier recognition and more appropriate responses to the condition [9,10]. However, knowledge is not
necessarily equivalent to awareness: a mother may have heard of neonatal jaundice or recognize yellow
discoloration while having limited understanding of its causes, danger signs, complications, treatment, or
appropriate preventive measures.

Neonatal jaundice is also an important clinical problem in Libya. Evidence from different Libyan healthcare
settings has documented substantial morbidity associated with neonatal jaundice. In Tripoli, Walli et al. reported
that among 72 hospitalized neonates with jaundice, 43% were admitted because of jaundice alone, while sepsis
and respiratory distress were important coexisting conditions. The study also identified associations with
gestational age and blood-group characteristics [11]. More recent evidence from Zawia Medical Center further
demonstrated the continuing burden of neonatal jaundice among neonatal admissions and identified prematurity,
neonatal sepsis, and birth asphyxia among the important associated factors [12]. In addition, a recent study
conducted in two hospitals in Tripoli among 200 neonates with jaundice found that most cases developed during
the first five days of life and reported associations with newborn feeding patterns, maternal health conditions,
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and family history [13]. Together, these findings indicate that neonatal jaundice remains a clinically relevant
neonatal health problem in different regions of Libya.

However, evidence describing the clinical burden of neonatal jaundice in Libya does not necessarily indicate
how well mothers recognize or understand the condition. In particular, the available Libyan studies identified
above have primarily examined the occurrence, clinical characteristics, risk factors, and outcomes of neonatal
jaundice rather than maternal knowledge of its manifestations, risk factors, complications, treatment, and
prevention [11-13]. Thus, there is an important gap in evidence regarding maternal knowledge of neonatal
jaundice in Libya, particularly in eastern Libya and the city of Derna.

Evidence from other Arab and Middle Eastern populations suggests that substantial gaps in maternal knowledge
may exist despite relatively widespread awareness of neonatal jaundice. In Egypt, Moawad et al. found that
52.3% of mothers had adequate knowledge regarding neonatal jaundice, while maternal employment and urban
residence were associated with higher knowledge levels. The study also demonstrated the continuing influence
of traditional beliefs and practices on mothers' perceptions and management of neonatal jaundice [14].
Similarly, a study among parents in Bisha, Saudi Arabia, identified important gaps in knowledge regarding
neonatal jaundice and its complications, with only a minority considering themselves sufficiently
knowledgeable about the condition [15]. Studies from other regional settings have likewise demonstrated that
mothers may recognize the characteristic yellow discoloration while having inadequate knowledge regarding
causes, complications, danger signs, and appropriate management. These findings suggest that maternal
knowledge should be assessed within the specific sociocultural and healthcare context of each population rather
than assumed from general awareness of the condition.

Assessing maternal knowledge is particularly relevant because knowledge gaps may represent modifiable
targets for health education. Identifying which aspects of neonatal jaundice are poorly understood can help
healthcare providers develop focused counselling and educational interventions during antenatal care, maternity
services, postnatal contacts, breastfeeding support, and child-health visits. Such interventions may improve
mothers' ability to recognize potentially serious jaundice and seek timely professional assessment.

Despite the documented clinical importance of neonatal jaundice in Libya, evidence regarding maternal
knowledge of the condition remains limited, particularly in eastern Libya and Derna. Available studies have
primarily focused on the clinical characteristics, risk factors, and outcomes of neonatal jaundice rather than
mothers’ knowledge and understanding of the condition. Therefore, the present study aimed to assess maternal
knowledge regarding neonatal jaundice and to identify factors associated with the level of knowledge among
mothers in Derna, Libya. Specifically, the study evaluated mothers’ knowledge of the signs and symptoms, risk
factors, natural course, treatment, complications, and prevention of neonatal jaundice, and examine the
association between selected sociodemographic characteristics and maternal knowledge level.

Material and methods

Study design and setting

A cross-sectional study was conducted among 96 mothers of infants six months or younger. Participants were
recruited from Maternal and Child Health (MCH) centers in Derna.

Study population

The study included mothers aged 18 years or older; who had an infant six months of age or younger with
a previous history of neonatal jaundice. All mothers who are included were able to read and understand Arabic
and complete the questionnaire and agreed to participate in the study and provided informed consent.

Sampling
The required sample size was calculated using the formula for estimating a single population proportion in
a cross-sectional study:
Z*P(1-P)

n= d2
where n is the required sample size, Z is the standard normal deviate corresponding to a 95% confidence level
(1.96), P is the expected proportion, and d is the desired absolute precision.
In the absence of reliable local data regarding the proportion of mothers with adequate knowledge of neonatal
jaundice, an expected proportion of 50% was assumed. This value provides the maximum sample size when the
expected proportion is unknown. An absolute precision of 10% was used. Accordingly:

~ (1.96)%(0.50)(0.50)
(0.10)2

n = 96.04
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Thus, the minimum required sample size was approximately 96 mothers. A total of 96 eligible mothers were
ultimately included in the study.

A non-probability consecutive sampling technique was used. Eligible mothers attending the selected MCH
centers during the study period were approached and invited to participate. Mothers who met the eligibility
criteria and provided informed consent were enrolled consecutively until the required sample size of 96
participants was reached.

Data collection

Data were collected using a structured, self-administered questionnaire designed to assess mothers’ knowledge
regarding neonatal jaundice. The questionnaire was prepared in Arabic and consisted of two main sections.

The first section collected sociodemographic characteristics of the mother and infant, including maternal age,
infant age, place of residence, educational level, employment status, and perceived household income.

The second section assessed maternal knowledge regarding neonatal jaundice across several domains, including
general knowledge about the condition, signs and symptoms, risk factors, clinical course, treatment,
complications, and prevention. The knowledge items addressed mothers’ understanding of the clinical
manifestations of jaundice, factors associated with its occurrence, the expected course of the condition,
appropriate treatment and healthcare-seeking, potential complications of severe jaundice, and measures that may
contribute to its prevention. Items addressing common misconceptions and traditional beliefs related to neonatal
jaundice were also included to identify potentially inappropriate beliefs that may influence maternal responses
to the condition.

Definition of key terms

For the purposes of this questionnaire, neonatal jaundice refers to yellow discoloration of the skin and/or sclera
resulting from elevated serum bilirubin levels during the neonatal period. Physiological jaundice refers to the
common, generally self-limiting form of unconjugated hyperbilirubinemia occurring after the first 24 hours of
life in otherwise well newborns. Significant jaundice refers to jaundice associated with bilirubin levels requiring
clinical assessment and/or treatment according to the newborn’s age, gestational age, and clinical condition.
Severe neonatal jaundice refers to marked hyperbilirubinemia that poses a risk of acute bilirubin
encephalopathy, kernicterus, or other serious complications. The questionnaire also assessed maternal
knowledge of breastfeeding-associated jaundice, including jaundice related to inadequate milk intake and breast
milk jaundice.

The questionnaire was developed based on a review of the relevant literature and previously published
instruments assessing maternal knowledge, beliefs, and practices related to neonatal jaundice, with
modifications made to suit the local context. [14]

The content validity of the questionnaire was assessed through review by experts in relevant fields to evaluate
the relevance, clarity, and comprehensiveness of the items. A pilot test was subsequently conducted among a
small group of mothers who met the study eligibility criteria to assess the clarity and comprehensibility of the
questionnaire and to identify any ambiguities in wording. Necessary modifications were made before the final
administration, and mothers included in the pilot testing were not included in the final study sample. The
internal consistency of the knowledge items was assessed using Cronbach’s alpha coefficient which was 0.72,
indicating acceptable internal consistency for the study instrument.

Participants completed the questionnaire independently after receiving an explanation of the study and
instructions for completing the questionnaire. The questionnaire was completed anonymously, and each
participant was assigned a study identification code to maintain confidentiality. For mothers unable to read, the
questionnaire was administered by a trained researcher who read the questions verbatim without explaining,
paraphrasing, or prompting responses.

Statistical analysis

Data were coded, entered, and analyzed using IBM SPSS Statistics, version 25. Categorical variables were
presented as frequencies and percentages. Quantitative variables were summarized using means and standard
deviations for approximately normally distributed data, and medians with interquartile ranges for non-normally
distributed data.

Maternal knowledge was assessed using 24 questions. Each correct response was assigned one point, whereas
incorrect and “don’t know” responses were assigned zero points. The total knowledge score ranged from 0 to
24, with higher scores indicating better knowledge. Based on the classification adopted from a previously
published study [16], knowledge was categorized as poor (<50%), moderate (50-74%), and good (>75%). Thus,
scores of 0-11, 12-17, and 18-24 represented poor, moderate, and good knowledge, respectively.

The association between maternal sociodemographic characteristics and knowledge category was assessed using
the chi-square test. Fisher’s exact test or the Monte Carlo exact test was used when the assumptions for the chi-
square test were not adequately met because of small expected cell frequencies. Maternal age categories were
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collapsed into two groups (<30 and >30 years) to ensure adequate cell frequencies for statistical comparison
given the small number of mothers with moderate knowledge.
All statistical tests were two-tailed, and a p-value <0.05 was considered statistically significant.

Ethical Approval and Participants’ Consent

The study was conducted in accordance with the ethical principles of the Declaration of Helsinki. Ethical
approval was obtained from the faculty of medicine at University of Derna research ethics committee prior to
commencement of the study. Permission to conduct the study was also obtained from the administration of the
selected Maternal and Child Health (MCH) centers in Derna.

Before participation, each eligible mother was informed about the purpose and procedures of the study, the
voluntary nature of participation, and her right to decline participation or withdraw at any time without any
consequences. Oral informed consent was obtained from all participants before data collection. No personally
identifying information was collected, and the confidentiality and privacy of participants were maintained
throughout the study.

Results and discussion

Table 1 shows that the majority of mothers were aged 25-<30 years (31.3%), followed by those aged 35-<40
years (29.2%) and 30-<35 years (27.1%). Only 3.1% of mothers were aged 18-<25 years, while 9.4% were
aged >40 years.

Regarding infant age, the vast majority of infants were younger than one month (82.3%), whereas 9.4% were
aged 1-<2 months and 8.3% were aged 2—6 months.

Most mothers resided in Derna (86.5%), while smaller proportions were from Benghazi (7.3%), Al Bayda
(3.1%), Tripoli (2.1%), and Tobruk (1.0%). Regarding educational level, the overwhelming majority of mothers
had university education (92.7%), compared with 6.3% who had secondary education and 1.0% who were
illiterate. Most mothers were working (70.8%), while 29.2% were not working.

Concerning monthly income, the majority of mothers reported an income of 1000-2000 LD (80.2%), followed
by those earning <1000 LD (13.5%), while 6.3% reported an income >2000 LD.

Table 1 Sociodemographic Characteristics of the Studied Mothers and Their Infants (n=96)

Maternal age (years) n %
18- <25 3 3.1
25-<30 30 31.3
30- <35 26 27.1
35-<40 28 29.2

>40 9 9.4
Residence n %
Derna 83 86.5
Benghazi 7 7.3
Al Bayda 3 3.1
Tripoli 2 2.1
Tobruk 1 1.0
Educational level n %
Illiterate 1 1.0
Secondary 6 6.3
University 89 92.7
Employment status n %
Not working 28 29.2
Working 68 70.8
Income (LD) n %
<1000 13 13.5
1000-2000 77 80.2
>2000 6 6.3

Table 2 shows a marked variation in maternal knowledge across the different domains. Knowledge was
relatively good for the visible characteristic of jaundice and breastfeeding-related prevention, but substantial
gaps were evident regarding warning signs, risk factors, prolonged jaundice, treatment, and complications.
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Table 2 Maternal knowledge regarding neonatal jaundice: distribution of correct and incorrect/don’t know
responses among the study participants (n=96)

acng\:vreerca Incorrect answer/
9 o,
(%) don’t know n (%)
Signs and Symptoms
Neonatal jaundice is characterized by yellow discoloration of the skin 75(78.1) 21 (21.9)
and/or eyes.
Some cases of neonatal Jaun_dlce can be_serlous and require prompt 43(44.8) 53(55.2)
medical evaluation.
A newborn with severe ja_un_dlce may become unusually sleepy or 23(24.0) 73(76.0)
difficult to wake.
A newborn with significant jaundice may have difficulty feeding or 27(28.1) 69(71.9)
breastfeeding.
Dark urine in a jaundiced newbprn may indicate a more serious form 13(13.5) 83(86.5)
of jaundice.
Pale or whitish stools.ln ajaur]dlced newborn may indicate a serious 8(8.3) 88(91.7)
liver or bile-flow problem.
Risk factors
Prematurity (preterm birth) mj(;rlj:rz:\(sjeiz(s:;he risk of significant neonatal 64(66.7) 32(33.3)
Neonatal infection can increase t.he risk of significant neonatal 32(33.3) 64(66.7)
jaundice.
Inadequate breastfeeding or poor mllk |r_1take can increase the risk of 59(61.5) 37(38.5)
neonatal jaundice.
Breast milk jaundice can occur in an otherwise healthy, adequately 7(7.3) 89(92.7)
breastfed infant and may persist beyond the second week of life ' '
Course of the condition
Frequent and_adeql_Jate breastfeec_img can help _sho_rten the duration of 64(66.7) 32(33.3)
jaundice caused by inadequate milk intake.
Jaundice persisting for_ more th_an two wee_ks in a term newborn 27 (28.1) 69 (71.9)
requires medical evaluation.
Jaundice that becomes more severe or spre_ads to the_lpwer parts of the 33(34.4) 63 (65.6)
body may indicate a more serious condition.
Most mild physiological Jaund_lce_lmproves gradually without 58 (60.4) 38 (39.6)
complications.
Treatment of the condition
Physiological neonatal jaundice may require phototherapy if the
bilirubin level is sufficiently high. 38(39.6) 58(604)
Increasing breastfeeding is the only treaFment needed for all cases of 30 (31.3) 66 (68.7)
neonatal jaundice.
Sunlight exposure is a safe substl_tutt_a for r_nedlcal phototherapy in 22 (22.9) 74 (17.1)
newborns with jaundice.
Complications
Severe untreated neonatal Jgundlce can cause permanent brain 36 (37.5) 60 (62.5)
amage.
Severe untreated neonatal jaundice can be life-threatening and may 27(28.1) 69 (71.9)
cause death.
Severe neonatal jaundice can cause permanent hearing or neurological 24(25.0) 72 (75.0)
problems.
Severe untreated neonatal jaundice may cause seizures. 14 (14.5) 82 (85.5)
Prevention
Early initiation and frequent breastfeedmg can help reduce the risk of 89 (92.7) 7(13)
neonatal jaundice.
All cases of neonatal jaundice can be prevented by breastfeeding. 34 (35.4) 62 (64.5)
Early assessment of a newborn Wl_th jgundlce can help prevent serious 47 (48.9) 49 (51.1)
complications.
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The strongest areas were:

. Recognition of jaundice as yellow discoloration of the skin/eyes (78.1%).

. Early initiation and frequent breastfeeding as a preventive measure (92.7%).

. Recognition that inadequate breastfeeding/poor milk intake increases the risk (61.5%).
. Recognition that prematurity increases risk (66.7%).

. Recognition that mild physiological jaundice usually improves gradually (60.4%).

The largest knowledge gaps were particularly striking for:

. Pale/whitish stools as a potentially serious sign (8.3% correct).

. Breast milk jaundice (7.3% correct).

. Seizures as a complication of severe jaundice (14.5%).

. Dark urine as a potentially serious sign (13.5%).

. Permanent hearing/neurological problems (25.0%).

. Prolonged jaundice requiring evaluation (28.1%).

. The fact that increasing breastfeeding is not the only treatment for all cases (31.3%).
. Severe jaundice potentially causing death (28.1%).

Table 3 shows that the majority of mothers had poor knowledge regarding neonatal jaundice (84.4%), with a
mean knowledge score of 8.68 + 1.54 (median = 9.00; IQR = 8.00-10.00; range = 5.00-11.00). Only 15.6% of
mothers had a moderate level of knowledge, with a mean score of 12.73 £ 1.10 (median = 12.00; IQR = 12.00—
13.00; range = 12.00-15.00). No mothers were classified as having good knowledge.

Table 3 Distribution of mothers according to knowledge level regarding neonatal jaundice

Knowledge level n %
Poor 81 84.4
Mean+ SD 8.68+1.54
Median 9.00
IQR 8.00-10.00
Min-max 5.00-11.00
Moderate 15 | 15.6
Mean £SD 12.73+ 1.10
Median 12.00
IQR 12.00-13.00
Min-max 12.00-15.00

SD: Standard deviation IQR: Inter-Quartile Range.

Table 4 shows that there was no statistically significant association between maternal knowledge about neonatal
jaundice and any of the studied sociodemographic characteristics, including maternal age, employment status,
and income (p>0.05). Poor knowledge predominated across all categories. The proportion of mothers with
moderate knowledge was slightly higher among mothers aged >30 years (17.5%) compared with those aged <30
years (12.1%), among working mothers (19.1%) compared with non-working mothers (7.1%), and showed little
variation across income categories; however, none of these differences reached statistical significance.

Table 4 Association between maternal sociodemographic characteristics and knowledge about neonatal jaundice
Poor knowledge Moderate knowledge .
n % n % p-value Test of sig
Maternal age
*(years)
<30 29 87.9 4 12.1 0.494 Chi Square
=30 52 82.5 11 17.5 ' X% =0.468
Employment status
Not working 26 92.9 2 7.1 0.142 Fisher’s Exact
Working 55 80.9 13 19.1 ' X%=2.157
Income (LD)
<1000 11 84.6 2 15.4 Monte Carlo
1000-2000 65 84.4 12 15.6 0.997 X2 = 0.006
>2000 5 83.3 1 16.7 '

*Maternal age categories were collapsed into two categories (<30 and >30 years) to compensate for the small
number of mothers with moderate knowledge and ensure adequate cell frequencies for statistical analysis.
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Discussion

This study assessed maternal knowledge of neonatal jaundice among mothers of infants aged six months or
younger attending Maternal and Child Health (MCH) centers in Derna, Libya. Overall, knowledge was
inadequate: 84.4% of mothers were classified as having poor knowledge, 15.6% had moderate knowledge, and
none had good knowledge. Mothers were relatively familiar with the characteristic yellow discoloration of
jaundice and the importance of early and frequent breastfeeding, but substantial gaps were identified regarding
danger signs, risk factors, prolonged jaundice, treatment, and complications. No statistically significant
associations were found between knowledge level and maternal age, employment status, or income.

These findings are important because, although neonatal jaundice is often transient, severe hyperbilirubinemia
can progress to acute bilirubin encephalopathy, kernicterus, permanent neurological impairment, hearing loss,
and death when not recognized and treated promptly [17]. Current guidance emphasizes systematic assessment
of newborns, appropriate follow-up after discharge, and timely evaluation of infants with suspected significant
jaundice [18,19]. Maternal knowledge should therefore be considered part of a broader system of early
recognition, referral, and clinical management rather than as an isolated determinant of outcomes.

The high proportion of mothers with poor knowledge contrasts with findings from Egypt, where 52.3% of
mothers were reported to have adequate knowledge of neonatal jaundice [14]. Differences in study populations,
questionnaire content, scoring systems, educational backgrounds, and healthcare settings may partly explain this
variation. Despite 92.7% of mothers in the present study having university education, knowledge remained poor,
suggesting that formal educational attainment does not necessarily translate into adequate knowledge of a
specific neonatal health problem. Access to appropriate health information, previous experience, counselling,
and the timing and quality of communication with healthcare providers may also influence mothers'
understanding.

The present findings are nevertheless consistent with evidence from other settings. A 2025 study in Ghana found
sufficient knowledge in only 31.5% of mothers [20], while Egyptian evidence on neonatal danger signs has also
demonstrated variation in knowledge according to education, antenatal follow-up, and sources of health
information [21]. These findings support the need for targeted education rather than assuming that general
contact with healthcare services is sufficient.

An important finding in the present study was the difference between recognition of jaundice itself and
recognition of potentially serious features. Although 78.1% of mothers correctly identified yellow discoloration
of the skin and/or eyes, considerably fewer recognized unusual sleepiness or difficulty waking (24.0%), feeding
difficulty (28.1%), dark urine (13.5%), or pale/whitish stools (8.3%) as concerning findings. Visual recognition
of jaundice alone cannot determine bilirubin concentration or reliably indicate disease severity [18,19]. The
particularly poor recognition of dark urine and pale stools is important because these findings may indicate
cholestatic or hepatobiliary disease rather than uncomplicated physiological jaundice. Similarly, poor feeding
and marked lethargy are important neonatal danger signs. Maternal education should therefore move beyond
recognition of a “yellow baby” to recognition of symptoms requiring prompt professional assessment.
Knowledge of risk factors was variable. Two-thirds of mothers recognized prematurity as a risk factor (66.7%),
while 61.5% identified inadequate breastfeeding or poor milk intake; however, only 33.3% recognized neonatal
infection. Current guidance emphasizes consideration of gestational age, bilirubin level, postnatal age, and
clinical risk factors in assessment and management [22]. Maternal education should communicate these risks in
simple terms without encouraging mothers to make clinical diagnoses themselves.

Knowledge of breast milk jaundice was particularly limited, with only 7.3% answering correctly. This may
reflect the complexity of distinguishing breast milk jaundice from jaundice associated with inadequate milk
intake. Mothers should receive clear counselling that prolonged jaundice in an otherwise well, adequately
feeding infant still requires appropriate assessment before being considered benign, and that breastfeeding
should not be stopped automatically.

Knowledge of the natural course of jaundice was also incomplete. Although 60.4% knew that mild physiological
jaundice usually improves gradually, only 28.1% recognized that jaundice persisting for more than two weeks in
a term newborn requires medical evaluation. Similarly, only 34.4% recognized increasing severity or spread of
jaundice as potentially concerning. These findings suggest that some mothers may understand the general
concept of physiological jaundice but have difficulty identifying when its course becomes atypical.
Treatment-related knowledge revealed additional misconceptions. Only 39.6% knew that phototherapy may be
required when bilirubin reaches an appropriate treatment threshold, 31.3% correctly rejected the belief that
increasing breastfeeding is the only treatment for all cases, and only 22.9% rejected sunlight exposure as a safe
substitute for medical phototherapy. Current management of neonatal hyperbilirubinemia is based on bilirubin
levels, postnatal age, gestational age, and clinical risk factors, with phototherapy initiated according to
established treatment thresholds [22]. Mothers therefore need to understand that breastfeeding is supportive and
important, but does not replace appropriate medical treatment when significant hyperbilirubinemia is present.
Knowledge of complications was another major weakness. Only 37.5% recognized that severe untreated
jaundice may cause permanent brain damage, 28.1% recognized the possibility of death, 25.0% recognized
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permanent hearing or neurological problems, and 14.5% recognized seizures as a possible complication. Similar
gaps in maternal recognition of neurological complications have been reported elsewhere [23]. Since the major
concern is failure to identify and treat severe hyperbilirubinemia, information about its potential complications
should be an essential component of maternal counselling.

In contrast, knowledge related to breastfeeding was relatively stronger. More than 90% of mothers recognized
early initiation and frequent breastfeeding as potentially reducing the risk of jaundice, and 66.7% recognized
that adequate breastfeeding may help shorten jaundice related to inadequate milk intake. This may reflect the
emphasis placed on breastfeeding within maternal and child health services. However, only 35.4% rejected the
statement that all neonatal jaundice can be prevented by breastfeeding, indicating that an important
misconception remains. Mothers should therefore be encouraged to breastfeed while also understanding that not
all neonatal jaundice is preventable through feeding practices alone.

No statistically significant associations were found between knowledge and maternal age, employment status, or
income. Although moderate knowledge was somewhat more common among mothers aged >30 years and
among working mothers, the differences were not statistically significant. These findings should be interpreted
cautiously because the sample was small and only 15 mothers were classified as having moderate knowledge.
The absence of statistical significance therefore should not be interpreted as evidence that sociodemographic
factors have no relationship with maternal knowledge. The results also differed from those of Moawad et al.,
who reported higher knowledge among employed mothers and urban residents [14], and from evidence from
Ghana in which maternal characteristics were associated with jaundice-related knowledge and practices [20].
Contextual differences in healthcare access, information sources, culture, and study populations may contribute
to these variations. In the present study, the predominance of university-educated mothers (92.7%) also limited
variation in education and prevented meaningful assessment of its influence.

The findings have practical implications for maternal and newborn health services in Derna. Neonatal jaundice
education should be integrated into routine antenatal, maternity, postnatal, breastfeeding, and MCH services
rather than left to mothers to obtain independently. WHO emphasizes information, counselling, and support for
parents and caregivers as important components of quality postnatal care [18]. Key messages should include
recognition of jaundice, danger signs such as poor feeding and excessive sleepiness, the importance of
assessment when jaundice is early or prolonged, the role of adequate breastfeeding, the limitations of visual
assessment, and the need for professional evaluation rather than reliance on home remedies.

Evidence from intervention studies supports the potential value of structured education. A 2024 study in Uganda
demonstrated a substantial improvement in maternal knowledge following a postnatal neonatal jaundice
education package, with the mean knowledge score increasing from 10.02 before the intervention to 14.61 after
the intervention [18]. Similarly, a cluster-randomized trial in rural Bangladesh reported improved maternal
knowledge and attitudes following prenatal sensitization regarding neonatal hyperbilirubinemia management
[24]. A recent systematic review and meta-analysis also found that structured newborn-care education can
improve mothers' knowledge and confidence [25]. These findings support consideration of locally adapted
Arabic-language educational materials, reinforced through antenatal clinics, maternity facilities, MCH centers,
and community-based services.

The current study adds a maternal-knowledge perspective to the growing evidence on neonatal jaundice in
Libya. Previous Libyan studies have mainly addressed the occurrence, clinical characteristics, risk factors, and
outcomes of neonatal jaundice [11-13], whereas the present study identifies specific knowledge gaps among
mothers in Derna. The findings suggest that improving maternal recognition of clinically important jaundice
should complement clinical efforts aimed at early detection, referral, and treatment.

Overall, the principal issue identified in this study was not simply lack of awareness of neonatal jaundice, but
limited understanding of its clinical significance. Mothers were generally able to recognize yellow discoloration,
but many were unable to identify warning signs, complications, prolonged jaundice, or the circumstances
requiring medical evaluation. Health education should therefore emphasize actionable knowledge and danger-
sign recognition rather than awareness of the condition alone.

Strengths and limitations of the study

This study has several strengths. First, it addresses an important but relatively understudied aspect of neonatal
health in Libya by focusing specifically on maternal knowledge of neonatal jaundice in Derna. Second, the
questionnaire assessed multiple domains of knowledge, including signs and symptoms, risk factors, clinical
course, treatment, complications, and prevention, allowing identification of specific knowledge gaps rather than
relying only on an overall awareness measure. Third, the questionnaire was developed from the relevant
literature and previously published instruments and was adapted to the local context. Its content validity was
reviewed by experts, and pilot testing was undertaken before the main study. The knowledge scale demonstrated
acceptable internal consistency, with a Cronbach’s alpha of 0.72. Fourth, the study recruited mothers whose
infants had a previous history of neonatal jaundice, representing a population with direct experience of the
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condition and therefore providing a clinically relevant assessment of knowledge. Finally, the study provides
locally relevant findings that can inform health education within Maternal and Child Health services in Derna.
Several limitations should be considered when interpreting the findings. First, the cross-sectional design does
not allow determination of temporal relationships or causal associations between maternal characteristics and
knowledge. Second, the sample size was relatively small (n=96), which limited statistical power, particularly for
detecting associations between knowledge and sociodemographic characteristics. This limitation was reflected
in the small number of mothers classified as having moderate knowledge and the absence of mothers in the
good-knowledge category. Third, consecutive non-probability sampling of mothers attending selected MCH
centers may have introduced selection bias, and the findings may not be generalizable to all mothers in Derna or
Libya, particularly mothers who do not attend MCH services.

Fourth, the study population was highly educated, with 92.7% of mothers having university education, resulting
in limited variability in educational attainment and preventing meaningful assessment of education as a
determinant of knowledge. Fifth, knowledge was assessed using a self-administered questionnaire and may
therefore be affected by recall, interpretation, or social desirability bias. Sixth, the study assessed knowledge but
did not directly assess actual care-seeking behavior, health-service utilization, or neonatal outcomes; therefore,
the relationship between knowledge and timely management of jaundice cannot be established from these data.

Conclusion

Maternal knowledge regarding neonatal jaundice was poor among the studied mothers in Derna, Libya.
Although most mothers could recognize the characteristic yellow discoloration of jaundice and were aware of
the importance of early and frequent breastfeeding, substantial knowledge gaps were identified concerning
danger signs, prolonged jaundice, treatment, and potentially serious complications.

These findings highlight the need to strengthen maternal education about neonatal jaundice within antenatal,
maternity, postnatal, and Maternal and Child Health services. Educational messages should emphasize
recognition of clinically important warning signs, the need for prompt medical assessment of early, severe, or
prolonged jaundice, the potential neurological and life-threatening complications of severe hyperbilirubinemia,
and the limitations of home remedies such as sunlight exposure. Future studies should evaluate structured
educational interventions and determine whether improvements in maternal knowledge translate into earlier
care-seeking and improved neonatal outcomes.
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