


Neonatal Jaundice in Focus: A Hospital-Based Evaluation of Incidence and Risk factors in Full-Term Newborn in Takoradi, Ghana

ABSTRACT
[bookmark: _GoBack]Background: Neonatal jaundice is a major contributor to neonatal morbidity and mortality in sub-Saharan Africa. Understanding its determinants is vital for improving neonatal outcomes. This study assessed the prevalence and determinants of this public health challenge in two hospitals in Ghana.
Methods: A cross-sectional study involving 600 newborns was conducted at Effia Nkwanta Regional Hospital and Jemima Crentsil Hospital between February 2024 and August 2025. Data on neonatal, maternal, and socioeconomic factors were analyzed using descriptive statistics, chi-square tests, and multivariable logistic regression. Variance Inflation Factor (VIF) assessed multicollinearity, while model calibration and discrimination were evaluated using the Hosmer–Lemeshow test and the area under the receiver operating characteristic (ROC) curve.
Results: The prevalence of neonatal jaundice was 34.2%. Bivariate analysis revealed significant associations with neonatal sepsis (χ²=22.51, p<.001), feeding method (χ²=8.25, p=0.016), maternal education (χ²=23.92, p<.001), household income (χ²=9.46, p=0.009), and birth weight (χ²=10.39, p=0.016). Logistic regression identified neonatal sepsis (OR=3.96, 95% CI: 2.21–7.10, p<.001) and mixed feeding (OR=2.06, 95% CI: 1.33–3.19, p=0.001) as strong predictors, while secondary (OR=0.40, p<.001) and tertiary maternal education (OR=0.38, p<.001), and vaginal delivery (OR=0.61, p=0.016) were protective. The model showed good calibration (Hosmer–Lemeshow p=0.375) and moderate discrimination (AUC=0.705).
Conclusion: Neonatal jaundice remains prevalent in Ghana supporting previous studies. Sepsis and mixed feeding are key risk factors, whereas maternal education and vaginal delivery reduce risk. Interventions should focus on infection control, exclusive breastfeeding, maternal health literacy, and universal neonatal screening.
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1.0 INTRODUCTION
Neonatal jaundice is one of the most common conditions affecting newborns worldwide, with approximately 60% of term and 80% of preterm neonates developing some degree of jaundice during the first week of life (Zelelew et al. 2024). It is clinically characterized by yellowish discoloration of the skin and sclera resulting from elevated serum bilirubin levels. While many cases are physiological and self-limiting, untreated jaundice can progress to severe hyperbilirubinemia, acute bilirubin encephalopathy, or kernicterus, leading to long-term neurodevelopmental disabilities and neonatal mortality (Belay et al. 2023).
The global burden is disproportionately higher in low- and middle-income countries (LMICs), where limited diagnostic capacity, shortages of phototherapy equipment, and poor health-seeking behaviour contribute to adverse outcomes. The World Health Organization (WHO) estimates that severe hyperbilirubinemia accounts for more than 114,000 neonatal deaths annually, with sub-Saharan Africa and South Asia carrying the greatest burden (Adam C et al. 2021) (Abiti, Dedefo, and Lemma 2023). In these regions, risk factors such as neonatal sepsis, prematurity, glucose-6-phosphate dehydrogenase (G6PD) deficiency, low birth weight, and suboptimal feeding practices interact with maternal and socioeconomic determinants to increase vulnerability (Lake et al. 2019).
Neonatal jaundice continues to pose a significant public health challenge  in Ghana, with hospital-based studies reporting prevalence rates between 30% and 45% (Brobby et al. 2025) (Seneadza et al. 2022). Clinical risk factors such as sepsis, low birth weight, and birth asphyxia have been documented, while maternal education, antenatal care attendance, and household income have been suggested as important socioeconomic contributors (Bante et al. 2024). Feeding practices, particularly the deviation from exclusive breastfeeding, also play a crucial role. However, previous studies have often emphasized clinical factors with less attention to the combined influence of maternal and socioeconomic determinants. This limits the evidence base for holistic interventions that address both biomedical and contextual factors.
Addressing neonatal jaundice is vital for progress towards Sustainable Development Goal (SDG) 3, which targets the reduction of neonatal mortality to at least 12 deaths per 1,000 live births by 2030 (WHO 2023). Effective interventions require context-specific evidence on the relative contribution of clinical, maternal, and socioeconomic determinants. Against this background, the present study was conducted to determine the prevalence and predictors of neonatal jaundice among neonates admitted at Effia Nkwanta Regional Hospital and Jemima Crentsil Hospital. Specifically, the study sought to examine the demographic, clinical, maternal, and socioeconomic factors associated with this condition, identify independent predictors using logistic regression analysis, and assess the predictive performance of the model.
The research was guided by the following questions: (1) What is the prevalence of neonatal jaundice in the study population? (2) Which demographic and clinical factors are significantly associated with its occurrence? (3) How do maternal and socioeconomic factors such as education, income, and antenatal care attendance influence neonatal jaundice? (4) What independent predictors remain significant after adjustment for confounding variables? and (5) How well does the logistic regression model predict neonatal jaundice in terms of calibration and discrimination?
By addressing these questions, this study contributes to the growing body of evidence on neonatal jaundice in sub-Saharan Africa and provides insights that can guide targeted interventions for reducing jaundice-related morbidity and mortality in Ghana.

2.0 METHODS
2.1 Study Design and Setting
A hospital-based cross-sectional study was conducted at Effia Nkwanta Regional Hospital, a major referral center in the Western Region of Ghana, and Jemima Crentsil Hospital, a secondary-level facility serving urban and Peri-urban populations. Both facilities provide maternal and neonatal care services, including obstetric units and neonatal intensive care units (NICUs).
2.2 Study Population
The study population comprised neonates aged 0–28 days who were admitted to the neonatal units of the two hospitals between February 2024 and August 2025. Only full-term neonates without congenital anomalies were included. Neonates who were critically ill and could not be clinically assessed for jaundice were excluded.
2.3 Sample Size and Sampling Procedure
A total of 600 neonates were recruited comprising 324 from Effia Nkwanta Regional Hospital (54%) and 276 from Jemima Crentsil Hospital (46%). Stratified random sampling was used to ensure proportional representation of neonates from the two facilities. Within each hospital, simple random sampling was applied to select eligible neonates.
2.4 Sample and Data Collection
Data were collected using a structured questionnaire and hospital records. Neonatal characteristics included age, gender, birth weight, delivery mode, feeding method, sepsis, and birth asphyxia. Maternal and socioeconomic variables included maternal education, household income, family history of jaundice, and antenatal care (ANC) attendance. The primary outcome was neonatal jaundice, assessed through clinical examination and confirmed using serum bilirubin.
2.5 Variables
The dependent variable was the presence or absence of the condition. Independent variables were grouped as follows:
· Neonatal factors: age, gender, birth weight, delivery mode, sepsis, and birth asphyxia.
· Maternal factors: education, antenatal care attendance, and family history of jaundice.
· Socioeconomic factors: household income and hospital of admission.
· Feeding practices: exclusive breastfeeding, formula feeding, or mixed feeding.
2.6 Data Analysis
Data were entered and analyzed using Python and SPSS (v26). Descriptive statistics summarized categorical variables as frequencies and percentages, and continuous variables as means and standard deviations. Chi-square tests assessed associations between independent variables and neonatal jaundice. Multivariable logistic regression was used to identify independent predictors of neonatal jaundice, adjusting for potential confounders. Model fitness was evaluated using the Hosmer–Lemeshow test, while predictive discrimination was assessed with the area under the receiver operating characteristic curve (AUC). Variance Inflation Factor (VIF) was computed to detect multicollinearity among predictors.
3.0 RESULTS AND DISCUSSION
3.1 Distribution of Neonatal and Maternal Characteristics
Table 1 presents the distribution of neonatal and maternal characteristics. Neonatal age was fairly evenly distributed across categories, with 23.7% aged 0–7 days, 26.8% aged 8–14 days, 25.5% aged 15–21 days, and 24.0% aged 22–28 days. This shows that jaundice remains a relevant condition across the neonatal period rather than being confined to the first week of life. Slightly more than half of the neonates were male (52.3%), while 47.7% were female, consistent with demographic distributions reported elsewhere (Belay et al. 2023).
Birth weight distribution indicated that a majority (56.5%) weighed ≥3.0 kg, whereas 15.5% fell below the 2.5 kg threshold. The predominance of normal birth weight suggests relatively favourable perinatal outcomes, although the proportion of low birth weight neonates still reflects a vulnerable subgroup. Most deliveries were spontaneous vaginal deliveries (71.8%), while 28.2% were caesarean sections, figures consistent with global obstetric trends (Agyemang et al. 2025). Neonatal sepsis (10.2%) and birth asphyxia (7.0%) were relatively uncommon but clinically important, given their established links to morbidity and mortality (Lawn et al. 2014)
Table 1: Distribution of Neonatal and Maternal Characteristics among the participants
	Variable
	Category
	Number 
	Percentage (%)

	Neonatal age (days)
	0–7
	142
	23.7

	
	8–14
	161
	26.8

	
	15–21
	153
	25.5

	
	22–28
	144
	24.0

	Neonatal gender
	Male
	314
	52.3

	
	Female
	286
	47.7

	Birth weight (kg)
	≥ 3.0
	339
	56.5

	
	2.5 – 2.99
	168
	28.0

	
	2.0 – 2.49
	82
	13.7

	
	< 2.0
	11
	1.8

	Delivery mode
	SVD
	431
	71.8

	
	CS
	169
	28.2

	Neonatal sepsis
	No
	539
	89.8

	
	Yes
	61
	10.2

	Birth asphyxia
	No
	558
	93.0

	
	Yes
	42
	7.0



4.2 Feeding, Education, and Socioeconomic Characteristics
Exclusive breastfeeding was the most common feeding practice (63.7%), followed by mixed feeding (22.0%) and formula feeding (14.3%) as reported in Table 2. The high rate of exclusive breastfeeding is encouraging, as this practice is widely recommended to reduce neonatal morbidity, including jaundice (Chiu et al. 2021) 
Maternal education was largely concentrated at the secondary level (47.2%), with 29.0% having tertiary education and 23.8% primary education. Higher maternal education has been consistently associated with improved neonatal outcomes (Buciu et al. 2025). Household income levels were skewed toward middle-income (46.0%) and low-income (41.5%) groups, while only 12.5% were classified as high income, reflecting socioeconomic disparities similar to those observed in other studies (Shahshahani et al. 2024) (Wilde 2021)
Family history of jaundice was reported in 9.8% of neonates, consistent with the role of genetic predispositions such as G6PD deficiency (Kassahun et al. 2023) (Hansen 2021). The majority of mothers attended ANC regularly (73.8%), though 26.2% had irregular or no ANC attendance, which has been linked to poor perinatal outcomes (Gebeyehu et al. 2024). The prevalence of neonatal jaundice was 34.2%, which aligns with prevalence ranges reported in other sub-Saharan African settings (Brobby et al. 2025) (Assibi and Nartey 2024).

Table 2: Distribution of Feeding, Education, and Socioeconomic Characteristics among the nursing mothers and the prevalence of neonatal jaundice
	Variable
	Category
	Number
	Percentage (%)

	Feeding method
	Exclusive breastfeeding
	382
	63.7

	
	Mixed feeding
	132
	22.0

	
	Formula only
	86
	14.3

	Education level
	Secondary
	283
	47.2

	
	Tertiary
	174
	29.0

	
	Primary
	143
	23.8

	Household income
	Middle
	276
	46.0

	
	Low
	249
	41.5

	
	High
	75
	12.5

	Family history of jaundice
	No
	541
	90.2

	
	Yes
	59
	9.8

	ANC attendance
	Regular
	443
	73.8

	
	Irregular
	133
	22.2

	
	None
	24
	4.0

	Neonatal jaundice
	No
	395
	65.8

	
	Yes
	205
	34.2



3.3 Bivariate Associations
Chi-square analysis (Table 3) revealed significant associations between neonatal jaundice and neonatal sepsis, feeding method, maternal education, household income, and birth weight. The link between neonatal sepsis and jaundice is biologically plausible since infections increase bilirubin load through hemolysis and impair hepatic clearance (Pius et al. 2022). Feeding method also showed a significant association, with mixed feeding and formula use increasing risk compared to exclusive breastfeeding, a finding consistent with earlier research.
Maternal education level was strongly associated with jaundice risk, with lower education linked to higher prevalence. This supports prior evidence that maternal health literacy influences neonatal care-seeking behaviors (Ogunlesi and Abdul 2015). Household income was also significantly associated with jaundice, reflecting socioeconomic barriers to preventive and treatment services (Assibi and Nartey 2024). Additionally, birth weight showed an association, with low birth weight neonates being more vulnerable, consistent with international literature (Kubio et al. 2025).
Table 3: Chi-square (χ²) Tests of Association Between Variables and Neonatal Jaundice. 
	Variable
	χ²
	Degree of freedom
	p-value

	Neonatal gender
	2.52
	1
	0.112

	Delivery mode
	2.81
	1
	0.094

	Neonatal sepsis
	22.51
	1
	< .001

	Birth asphyxia
	0.15
	1
	0.698

	Feeding method
	8.25
	2
	0.016

	Education level
	23.92
	2
	< .001

	Household income
	9.46
	2
	0.009

	ANC attendance
	0.26
	2
	0.880

	Neonatal age
	4.08
	3
	0.2533

	Birth weight 
	10.39
	3
	0.0156



3.4 Multicollinearity Diagnostics
Variance Inflation Factor (VIF) results (Table 4) demonstrated that multicollinearity was not a concern, as all predictor values were below the cut-off of 5 (Shrestha 2020)
Table 4: Variance Inflation Factor (VIF) for Independent Variables in Logistic Regression 
	Predictor
	VIF

	Intercept
	68.51

	Hospital (Jemima Crentsil vs Effia Nkwanta)
	1.01

	Neonatal gender (Male vs Female)
	1.02

	Delivery mode (SVD vs CS)
	1.03

	Neonatal sepsis (Yes vs No)
	1.02

	Birth asphyxia (Yes vs No)
	1.03

	Feeding method (Formula vs Exclusive BF)
	1.07

	Feeding method (Mixed vs Exclusive BF)
	1.08

	Education level (Secondary vs Primary)
	1.64

	Education level (Tertiary vs Primary)
	1.59

	Household income (Low vs High)
	2.58

	Household income (Middle vs High)
	2.57

	ANC attendance (None vs Irregular)
	1.17

	ANC attendance (Regular vs Irregular)
	1.16

	Neonatal age (days)
	1.02

	Birth weight (kg)
	1.04



3.5 Multivariable Logistic Regression
Logistic regression results (Table 5) showed that neonatal sepsis increased the odds of jaundice nearly fourfold, underscoring the importance of infection prevention and timely management (Raturi and Chandran 2024). Mixed feeding also significantly increased risk (OR=2.06), highlighting the role of feeding practices in bilirubin metabolism.
Maternal education was protective, with secondary and tertiary education reducing risk compared to primary education. This aligns with evidence that maternal education empowers mothers to recognize symptoms and adopt preventive behaviors (Neto et al. 2025). Vaginal delivery was also protective relative to caesarean section, potentially due to earlier initiation of breastfeeding and reduced perinatal complications.
Other predictors, including gender, birth asphyxia, income, ANC attendance, age, and birth weight, were not statistically significant after adjustment, suggesting confounding by stronger predictors.

Table 5: Multivariable Logistic Regression of Factors Associated with Neonatal Jaundice 
	Predictor
	OR
	95% CI (Lower, Upper)
	P-value

	Neonatal gender (Male vs Female)
	1.33
	0.92 – 1.92
	0.129

	Delivery mode (SVD vs CS)
	0.61
	0.41 – 0.91
	0.016

	Neonatal sepsis (Yes vs No)
	3.96
	2.21 – 7.10
	< .001

	Birth asphyxia (Yes vs No)
	1.58
	0.79 – 3.18
	0.198

	Feeding method (Formula vs Exclusive BF)
	1.49
	0.88 – 2.54
	0.138

	Feeding method (Mixed vs Exclusive BF)
	2.06
	1.33 – 3.19
	0.001

	Education level (Secondary vs Primary)
	0.40
	0.25 – 0.62
	< .001

	Education level (Tertiary vs Primary)
	0.38
	0.23 – 0.61
	< .001

	Household income (Low vs High)
	1.20
	0.67 – 2.15
	0.529

	Household income (Middle vs High)
	0.62
	0.35 – 1.11
	0.106

	ANC attendance (None vs Irregular)
	1.11
	0.43 – 2.88
	0.833

	ANC attendance (Regular vs Irregular)
	0.88
	0.56 – 1.37
	0.569

	Neonatal age (days)
	0.98
	0.96 – 1.00
	0.055

	Birth weight (kg)
	0.89
	0.60 – 1.32
	0.563



3.6 Model Performance
As shown in Table 6 and Figure 1, the logistic regression model demonstrated acceptable discrimination (AUC=0.705) and good calibration (Hosmer–Lemeshow p=0.375). The model had high specificity (0.904) but low sensitivity (0.361), indicating it was better at identifying neonates without jaundice than those with the condition. This highlights the need for universal screening rather than relying solely on risk factors (Fanello et al. 2023).
Table 6: Model Performance and Goodness-of-Fit for Logistic Regression 
	Metric
	Value

	AUC (ROC)
	0.705

	Hosmer–Lemeshow χ²(8)
	8.63

	Hosmer–Lemeshow p
	0.375

	Accuracy
	0.718

	Sensitivity (Recall)
	0.361

	Specificity
	0.904

	Precision
	0.661

	F1 score
	0.467
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Figure 1: Diagnostic Plot of the logistic Regression Model











4.0 CONCLUSION AND RECOMMENDATION
This study investigated the prevalence and determinants of neonatal jaundice among 600 neonates drawn from Effia Nkwanta Regional Hospital and Jemima Crentsil Hospital. The prevalence of jaundice was found to be 34.2%, underscoring its continued significance as a neonatal health challenge in Ghana. The findings demonstrated that neonatal sepsis and mixed feeding practices were strong predictors of jaundice, substantially increasing the risk of its occurrence. In contrast, maternal education beyond the primary level and spontaneous vaginal delivery emerged as protective factors that significantly reduced the likelihood of jaundice. Although birth weight and household income showed associations at the bivariate level, they lost significance in the adjusted analysis, suggesting that their influence may be indirect and mediated through maternal education and neonatal clinical conditions.
The regression model achieved good calibration and acceptable discrimination (AUC=0.705), but its relatively low sensitivity (36.1%) indicates that reliance on risk factor profiles alone is insufficient for early detection. These findings highlight the multifactorial nature of neonatal jaundice, influenced by both clinical and socioeconomic determinants. Effective prevention and control therefore require a comprehensive approach. Strengthening infection prevention and prompt management in neonates should be prioritized, as sepsis was the strongest predictor. Promotion of exclusive breastfeeding is essential, and health education campaigns should discourage mixed feeding during the neonatal period. Maternal health literacy must be enhanced, with targeted interventions for mothers with limited education to improve recognition of jaundice and health-seeking behavior. Encouraging consistent antenatal care attendance provides an avenue for counseling mothers on appropriate neonatal care and feeding practices. Given the model’s limitations in sensitivity, universal clinical screening of neonates remains critical to ensure timely identification and management of jaundice. At the policy level, integrating neonatal jaundice prevention into national child health strategies through coordinated efforts in maternal education, breastfeeding support, and neonatal infection control is strongly recommended.
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