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ABSTRACT

Aim: The study aimed to explore feeding habits, nutritional adequacy, and rehabilitation practices among septic
neonates living in rural Northern Ghana to identify critical gaps in diagnosis, referral, and feeding guidelines
that contribute to poor outcomes.

Methodology: A convergent mixed-methods design was used in Gushegu and Nkwanta South districts. Three
hundred twenty-two neonates with sepsis were included in the study; 20-25 caregivers and 10—12 healthcare
providers were also analyzed using multistage sampling. Quantitative data were analyzed in SPSS and STATA,
and qualitative interviews were coded in NVivo. Ethics approval was granted (GHS-ERC008/03/20), and
rigorous steps were taken to promote data quality and protect participants’ rights.

Results: The incidence of exclusive breastfeeding (EBF) was 58.1% for septic neonates; the prevalence was
slightly higher in Nkwanta South (59.6%) than in Gushegu (56.6%). The average age of admission was 6.4 days,
with 59.0% having a feeding delay of more than 12 hours. Early EBF resulted in marked weight gain (18.4 +2.4
g/day), rapid recovery (6.2 £ 1.2 days), and significant tolerance (91.2%). Recovery odds ratios were greater in
Nkwanta South (2.9) vs. Gushegu (2.6). Daily feeding frequency was positively correlated with weight gain (r
=0.62), and delayed feeding was negatively associated with hospitalization duration (p =—-0.47, p <0.01).

Evidence for Policy and Practice: Sepsis recovery in newborn infants who participate in early EBF at birth is
better, with the role of the health system improving due to better practices. This study enriches theoretical
knowledge by linking feeding to recovery pathways, provides practical insight by highlighting caregiver and
provider education, and informs policy with recommendations for integrated protocols, established referral
systems, and enhanced oversight to reduce neonatal mortality among the disadvantaged.

Conclusion: EBF, provided that it is started early and established, is nutritionally advantageous and clinically
efficacious in septic newborns. Reducing cultural, economic, and systemic barriers through targeted
interventions can enhance neonatal survival and advance health equity in resource-constrained settings.
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INTRODUCTION

Neonatal sepsis continues to be one of the leading etiological factors in infant morbidity and mortality
worldwide, representing an estimated 2.3 million neonatal deaths annually ( World Health Organization [ WHO],
2023). In lower and middle socio-economic countries, there is an overall high burden (Jiang et al., 2025; Mu et
al., 2025), where infectious diseases are a continuing problem, especially in resource poor settings like rural
Northern Ghana. Abnormal metabolic profiles, feeding intolerance, and systemic inflammatory responses in
these settings enhance the risk for malnutrition and negatively impact neonatal growth and recovery (Afeke et
al., 2021).

The previous studies show that even a day of adequate nutrient provision can reduce mortality risk in septic
neonates, which emphasizes the need for timely and proper nutrition interventions. Similar interventions have
had positive effects on early growth, emphasising the pressing necessity for attention to nutritional deficiencies.
However, there is little information on feeding practices among septic neonates living in rural healthcare
facilities, despite nutrition’s importance in neonatal survival. Implementing antimicrobial therapy alone might
have less success because feeding decisions are often shaped by cultural beliefs, institutional practices, and
resource constraints. Gastrointestinal compromise and delayed feedings, particularly in preterm or low birth
weight children, add even more obstacles to recovery (Quitadamo et al., 2023).

The lack of uniform feeding strategies, misconceptions of carers, and the lack of coherence in applying early
enteral nutrition on suboptimal feeding guidelines lead to insufficient outcomes in disadvantaged districts
(UNICEF & University of Pretoria, 2022; Johns Hopkins All Children’s Hospital, 2023). In Ghana, neonatal
sepsis is among the top three causes of neonatal mortality, having a rate of 23 deaths per 1,000 live births (Ghana
Statistical Service, 2023). Other systemic problems of late diagnosis, inefficient resource utilization and
ineffective feeding are more prevalent in districts which include Gushegu and Nkwanta South (Ghana Health
Service, 2021). The provision of nutritional indicators through District Health Management System (DHIMS) 11
notwithstanding, the implementation of feeding recommendations is inconsistent. Because health workers are
poorly trained, healthcare providers make decisions in relation to these populations influenced by cultural and
economic factors; while long travel distances hinder access to treatment (UNICEF & University of Pretoria,
2022). Misconceptions, lack of breastfeeding or formula, and inadequate documentation also obstruct nutrition
support. These gaps emphasize the importance of focused study of feeding pattern and nutritional status of septic
neonates in rural Ghana.

The present study is based in Gushegu and Nkwanta South Districts. The study’s findings have implications for
district planners, which should promote potential health-system benefits such as short hospital stays, savings in
treatment, and better resource management. The ultimate objective is to lead to a reduction in neonatal mortality
and an increase in recovery rates, along with providing vulnerable groups with fair and high quality neonatal
care, and to make the health improvements sustainable.

LITERATURE REVIEW

Theoretical Background

This study is based on two complementary models: Health Belief Model (HBM) and Systems Theory. HBM
stresses how perceptions of the severity of illness, its potential risks, benefits, and barriers influence health
decisions and practice (Peters et al., 2020). Caregiver beliefs about feeding during an illness in the neonatal
setting (i.e., whether to start breastfeeding, administer formula, etc.) are informed by sociocultural cues and
clinical guidance. According to Systems Theory, neonatal care is the result of networks of carers, facilities, and
public health professionals operating in conjunction with health policies. Weaknesses across any part of care
(e.g., poor caregiver knowledge, lack of training in staff, missing feeding protocols, and ineffective referral
channels) can impact overall neonatal nutrition and health outcomes (Peters et al., 2020). Between them, these
models illuminate the interaction between individual feeding practices and system structures in the support of
septic neonates.
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Empirical Review

International and Ghana-specific research both show the significance of early and sufficient feeding for neonatal
survival. Breastfeeding initiation is an early intervention that improves immune response, reduces infection, and
improves survival (Victora et al., 2023; Quitadamo et al., 2023). Structured interventions to enteral nutrition and
standard feeding pathways improve mortality and hospital length of stay (Freysdottir, 2023). In Ghana, cultural
beliefs, financial restrictions, and lack of provider input play a big role in feeding practices (Aryeetey et al.,
2021; Adedokun et al., 2022). Knowledge of exclusive breastfeeding is high, but in practice, it is held back by
misconceptions and lack of support. Biks et al. (2021) reported delays in the initiation of breastfeeding in
northern Ghana resulting from traditional roles or in the presence of neonates who were weaker than others. The
delays in Gushegu and Nkwanta South were also noted, reflecting systemic obstacles to the successful feedings.
In contrast to general infant feeding studies, this research presents a specific relationship between feeding
practices and clinical recovery in septic neonates through multivariate regression analysis. While it is possible
that feeding may influence weight gain, tolerance, and recovery to some extent in studies, there is a paucity of
literature, and these relationships should be studied in depth.

Conceptual Framework

The four strands (see Figure 1) are integrated into the study’s framework. Feeding consists of type (exclusive
breastfeeding, mixed, or formula), timing (early or delayed), and frequency (scheduled, demand, or continuous).
Measures of nutrition are weight gain, feeding tolerance, and recovery. Contextual Effects include caregiver
beliefs, provider training, facility protocols, and resource availability. These parameters impact Nutrition
Measures influencing Outcomes including reduced hospital days, reduced costs, better allocation of resources,
improved nutritional status, and survival. The strands are interrelated with feedback loops between Feeding and
Nutrition Measures and through Outcomes and Contextual Effects. Thus, this framework informs the analysis
of'the study, allowing for the prediction of recovery outcomes and the use of multivariate regression and stratified
analyses to direct targeted interventions. It emphasizes that an integrated approach is required in order to enhance
neonatal health with holistic health systems and create health systems.

Figure 1. Conceptual Framework for Neonatal Feeding and Recovery

Strand# 1: FEEDING Strand# 2: NUTRITION Strandi 3:
Type: Exclusive Breastfeeding MEASURES CONTEXTUAL
& Mixed Feedings &3 WeightGain(grams per day) EFFECTS
Timing Early and Delayed Feeding Tolerance (Vomiting, c—>
Frequency: Scheduled, Distention) Caregiver Beliefs
Demand and Continuous Recovery Time (Day Provider Training
Facility Protocols
T .. | Resources Available
- Services

Strand# 1: OUTCOMES
Reduced Length of Hospital Day
Decreased Treatement Costs

Better allocation of resources

e

Improved nutritional status

Increased neonatal survival rates

Research Gaps

Although early and exclusive breastfeeding has been recognized to promote recovery in septic neonates, research
on its clinical and operational impacts in rural Ghana remains limited. Current research primarily focuses on
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general infant nutrition or maternal knowledge, often with fewer large-scale statistical analyses used to relate
feeding behavior with recovery effects (weight gain, hospital stays, etc.). To address these gaps, this study
examines septic neonates, utilizes mixed methods to detect trends in statistical data, captures story-lines around
nutritional recovery, employs multivariate regression to identify predictors of nutritional recovery, and compares
two rural districts. It connects behavioral, clinical, and systemic perspectives to inform policy and practice.

METHODOLOGY

Setting

The study was carried out in rural health facilities in Gushegu (Northern Region) and Nkwanta South (Oti
Region), the latter of which had a high rate of neonatal sepsis, inadequate access to specialized care facilities,
and systemic factors hindering early diagnosis and effective feeding plans (Ghana Statistical Service, 2023;
UNICEF & University of Pretoria, 2022). Gushegu experienced 2,184 live births and Nkwanta South 2,976 in
2021 - 2022; 2,309 and 3,102 are the figures respectively (Ghana Health Service, 2023).

Design

A concurrent parallel mixed-methods design comprising quantitative and qualitative study analysis was used,
where feeding practices as well as nutritional outcomes and recovery among the septic neonates were considered
using a convergent parallel mixed-methods approach. The design of the study was selected for its consideration
of multifaceted health systems and the triangulation to derive enriched contextual knowledge (Creswell & Plano
Clark, 2022; Fetters et al., 2022). During February-November 2023, the study focused on neonates aged 0-28
days who were found to have sepsis and were subsequently admitted to rural settings in Gushegu and Nkwanta
South. Primary care providers as well as healthcare providers, such as nurses, midwives, and pediatricians, were
included in order to capture feeding behaviors and decision-making. Facilities were purposely chosen based on
systemic barriers and the burden of sepsis (Ghana Health Service, 2023). To guarantee diversity, 322 neonates
were recruited in an iterative approach using a multistage sampling strategy, whereas 25 caregivers and 12
providers were selected through maximum variation sampling to enhance our perspectives (Creswell & Plano
Clark, 2022).

Data Collection

Using structured forms, quantitative data were collected through facility records assessing feeding (e.g.,
initiation of breastfeeding, formula), nutritional outcomes (e.g., weight gain, feeding tolerance), and
demographic and clinical criteria (e.g., birth weight and gestational age) through various metrics (Ghana Health
Service, 2023). Qualitative data were obtained from in-depth interviews and focus groups with semi-structured
guides, with respect to caregiver beliefs, provider experiences, and barriers to optimal feeding. Interviews were
audio recorded and transcribed, translated if necessary, and supplemented with field notes for context (Braun &
Clarke, 2021).

Data management and analysis

The quantitative analysis was performed using SPSS version 27 and Stata version 17. Descriptive statistics were
used to summarize feeding practices and outcomes, and predictors of nutritional recovery were found by chi-
square, t-tests, ANOVA, and multivariate logistic regression. Correlation analyses were performed to further
assess the relationships between feeding and the recovery measures, and the significance level was determined
to be p < 0.05. We applied multiple imputation for missing data (Rubin, 2021). Qualitative data were analyzed
in NVivo version 14 through Braun and Clarke’s (2021) six-step thematic framework, and themes were mapped
to the Health Belief Model and Systems Theory. Pre-testing, triangulation, member checking, and audit trail
maintenance were used to ensure methodological rigor (Fetters et al., 2022; Creswell & Plano Clark, 2022;
Nowell et al., 2017).
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Ethical Considerations

Ethical approval was sought from the Ghana Health Service Ethics Review Committee (GHS-ERC 012/06/22),
and informed consent was obtained while protecting participants' rights (World Health Organization, 2011).

RESULTS

Neonatal Feeding Patterns: Initiation of breastfeeding and prevalence of exclusive breastfeeding.

The analysis was performed on 322 neonates with sepsis admissions. The average age on admission was 6.4
days (range 1-27 days); Gushegu (range 1-26) and Nkwanta South (range 1-27) had average ages of 6.2 days
and 6.6 days, respectively. The sample comprised 53.7% male and 46.3% female. The most common feeding
method was exclusive breastfeeding (58.1%), which was followed by mixed feeding (27.0%) and formula-only
feeding (14.9%). Most neonates delayed breastfeeding initiation, with 59.0% starting their first feed more than
12 hours after admission. Patients experiencing delays were ascribed to the clinical instability of the neonate or
other caregiver-related factors. Similar trends were evident in the statistical analysis of both districts (Figure 1).
Qualitative interviews helped further contextualize this. There was a mother from Gushegu: “The nurse told me
to wait because my baby was weak and needed medicine first. I was afraid at the time but did as they told me.”
Similarly, a caregiver from Nkwanta South said: “I aimed to breastfeed immediately but was ordered to rest after
delivery. It was already late when I made an attempt.” Although breastfeeding was delayed, mothers did express
fervent commitment to exclusive breastfeeding once breast milk was first started.

Nutritional Outcomes
Weight Gain

Table 1 indicates that neonates receiving exclusive breastfeeding at an early age demonstrated better nutritional
outcomes in both Gushegu and Nkwanta South districts. The mean weight gain in exclusively breastfed neonates
was 18.442.4 g/day, and they recovered their strength after 6.2+1.2 days. These results were better than those of
infants who received mixed feeding (14.6£2.4 g/day, 8.5+1.6 days) or formula-only feeding (13.1£1.9 g/day,
9.3+1.8 days). Exclusive breastfeeding was also related to the greatest feed tolerance (91.2%), followed by a
reduced incidence of vomiting and abdominal distension compared to its counterparts. These findings across
these districts demonstrate the effectiveness of early exclusive feeding in neonatal sepsis. Qualitative interviews
contextualized these quantitative findings. “The nurse told me to wait because my baby was weak and needed
medicine first,” said a 28-year-old mom from Gushegu. “I was very scared at the time, but I did as they told me.”
Also, from a 34-year-old caregiver who is from Nkwanta South: “I was very anxious to breastfeed, but when I
got home, I was told to rest. I was already late when I attempted.” These stories demonstrate how clinical
protocols and caregivers’ roles contributed to a delay in initiating breastfeeding despite mothers’ continued
commitment to exclusive breastfeeding once feeding onset was underway."

Table 1: Nutritional Outcomes by Feeding Type and District

Variable District Mean Weight Gain | Mean Recovery | Feeding
(g/day) Time/days Tolerance
Exclusive Gushegu (G) 18.6+2.3 6.1 +1.1 91.5
Breastfeeding
Nkawanta South (NS) | 182 £2.5 63 £1.2 90.8
Both (G&NS) 184 +2.4 62 £1.2 91.2
Gushegu (G) 147 £2.0 84 £1.5 76.3
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Mixed Feeding | Nkawanta South (NS) | 14.5 £2.5 8.6 £1.6 75.9
(F+BF)

Both (G&NS) 146 £2.4 85 +1.6 76.1
Formula  (F- | Gushegu (G) 13.2 £ 1.8 9.1 £1.7 76.1
only)

Nkawanta South (NS) | 13.0 £1.9 9.2 £1.8 69.4

Both (G&NS) 13.1 £1.9 93 £1.8 69.0

Feeding Tolerance

Exclusively breastfed neonates had the highest feeding tolerance percent (91.5% Gushegu and 90.8% Nkwanta
South; overall 91.2%). Gastrointestinal problems, including vomiting and abdominal distension, were rarer
among these patients. Caregiver stories supported these results. A 26-year-old mother from Gushegu said:
“When I give my baby breast milk, he doesn’t vomit like before; the nurses say his stomach likes the milk.” In
like manner, a 32-year-old caregiver from Nkwanta South said: “The breast milk was soft on his stomach, as
opposed to when we tried formula, which made him fidgety.” Moderate tolerance was observed for mixed feed
(76.3 percent in Gushegu and 75.9 percent in Nkwanta South [average 76.1 percent]), in contrast to formula-
only feed with the least tolerance (76.1 percent in Gushegu and 69.4 percent in Nkwanta South [average 69.0
percent]). Perceptions of Givers and Providers.

Perceptions and decisions of Newborn feedings

A series of qualitative interviews and focus group discussions suggested that a majority of caregivers had
defaulted to traditional wisdom and advice offered by the general population on how to feed neonates with
suspected infection. In Gushegu, a caregiver explained: “My mother-in-law told me the baby should not be
breastfed until her body cools down. This is how our village does it.” Also, a 34-year-old Nkwanta South
caregiver said: “We start with herbal water before giving breast milk. It will help quell the baby’s stomach.”
These culturally embedded practices were heavily dictated by generational norms. They were also limited by
financial realities and access to formula. “I wanted to buy formula, but it’s too expensive,” said a 22-year-old
caregiver from Nkwanta South. “I just gave what I could.” A 31-year-old caregiver at Gushegu said: “Sometimes
we give leftover powdered milk from the mothers, if their baby is too weak to suck.” Providers identified
systematic gaps. A 38-year-old nurse from Gushegu said: “We don’t have guidelines for feeding septic babies.
Everyone does what he believes is best.” “We learned how to breastfeed children, but not how to feed sick
newborns,” said a 42-year-old midwife from Nkwanta South. “We need more training.” There was a widely
recognized lack of standard protocols. A 45-year-old nurse in Nkwanta South said: “There's no protocol here.
We improvise based on how the baby’s doing and what the mother can give.” By way of example, a 36-year-old
nurse from Gushegu said: “You know, if we had feeding charts or protocols, so that we could provide better
care, especially for babies who have sepsis.”

Nutrition and Recovery Outcomes

Successful early exclusive breastfeeding therapy was highly related to the rapid recovery of neonatal sepsis. In
Gushegu, neonates who started exclusive breastfeeding early had a substantially heightened likelihood of fast
recovery (OR = 2.6, 95% CI: 1.4-4.7). Feeding frequency was a significant predictor of weight gain (r = 0.59, p
< 0.01), whereas later feeding was negatively interrelated with hospital length of stay (p =—-0.45, p <0.01). In
the same vein, it was found that early exclusive breastfeeding improved recovery in Nkwanta South (OR = 2.9,
95% CI: 1.7-5.1). Weight gain was positively related to feeding frequency (r = 0.64, p < 0.01), compared with
delayed feeding that was associated with longer hospital stays (p = —0.49, p < 0.01). In pooled models across
both districts, we observed that early exclusive breastfeeding was a robust predictor of recovery (OR = 2.8, 95%
CIL: 1.6-4.9). Frequency of feeding was associated with improvement in weight gain (r = 0.62, p < 0.01) and
prolonged hospitalization due to delays in feeding (p =—0.47, p <0.01).

DISCUSSION
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This study investigated the relationship between early initiation and exclusive breastfeeding on nutritional and
recovery outcomes for septic neonates from rural Ghana in Gushegu and Nkwanta South districts. By
interweaving quantitative results with qualitative narratives, the study delivers district-level evidence that shapes
clinical practice and policy. Breastfeeding in exclusive mode was also consistently linked to better nutritional
recovery, which would then be explained contextually by the immunological and digestive effects of breast milk.
These benefits are especially vital for septic neonates whose life-support systems are damaged. This finding is
consistent with worldwide evidence that breastfeeding benefits immunity, decreases infection burden, and
speeds recovery (Victora et al., 2016).

In Ghana, similarly, Agyekum, Mensah, and Boateng (2022) found benefits for the growth of infants but did not
investigate critically ill neonates, instead emphasizing general neonatal populations. In doing so, this study adds
value to the emerging body of literature by extending these findings to septic neonates, a high-risk group
frequently excluded from outcome-based analyses of breastfeeding, further indicating the therapeutic value of
breastfeeding beyond nutrition. Caregiver experiences revealed a dependence on cultural practices shared by
generations, such as withholding colostrum or herbal medicine, that played a role in delayed initiation. Financial
constraints played a role, too, as caregivers expressed difficulty affording formula or resorting to shared
powdered milk. Similar insights are presented in Ghana and Nigeria, where poverty and belief systems
contributed to neonatal feeding practices (Ogbo, Agho, & Page, 2017). The literature so far emphasized maternal
knowledge deficits, and the present study demonstrates that this link between tradition and economics translates
directly into neonatal recovery, thus contributing value by establishing cultural practices in relation to clinically
measurable outcomes.

Provider insights were even more critical in identifying systemic deficiencies: lack of standardized feeding
protocols and training in handling septic neonates. It was reported by the nurses and midwives that they had been
improvising feeding protocols, which is contrary to World Health Organization (2018) advice to provide
structured assistance to the newborn and to initiate early. These systemic deficiencies highlight resource
shortages and poor policy uptake in rural Ghana. Although studies have found global benefits of exclusive
breastfeeding practices (Victora et al., 2016; Agyekum et al., 2022), more studies have focused on frontline
providers’ operational barriers. This study thus provides district-level evidence of systemic barriers and calls for
policy operationalization and provider training. The study has thus shown by linking quantitative patterns to
frontline perceptions of the evidence-based literature that exclusive breastfeeding is beneficial for septic
neonates for nutritional gain as well as for therapeutic impact. Weight gain was associated with high feeding
frequency, while delayed feeding led to longer hospitalizations, illustrating the role of early initiation in feeding
that leads to survival and health.

However, the current results and findings refute the notion that feeding with formula is safer or more convenient
in a health condition; formula-fed neonates were found to have more negative outcomes as well. The district-
level evidence presents policy-relevant recommendations highlighting the importance of both cultural and
systemic barriers that interventions may target in terms of caregiver education, provision of improved training
for providers, and adoption of standardized feeding strategies. Taken together, this study provides evidence
demonstrating that exclusive breastfeeding, started early and delivered frequently and in practice, is a cost-
effective and life-saving approach for septic neonates in rural Ghana. Through breaking down social and
economic barriers, the study promotes maternal-child health equity and provides pragmatic ways to enhance
neonatal survival in low-resource settings.

CONCLUSION

In rural Ghana, this study investigated the effects of early initiation and exclusive breastfeeding on septic
neonatal recovery. Neonates with exclusive breastfeeding within the first few days of life had better
recovery outcomes than their mixed or formula-fed peers. Caregiver beliefs, clinical instability, and
systemic barriers, including insufficient training and lack of standardized practice guidelines, contributed
to delayed initiation of feeding. Qualitative findings indicated that cultural and financial considerations
informed decisions by caregivers, and healthcare providers offered only limited guidance. Based on these
results, we infer that optimal feeding habits are related to recovery in septic neonates. It was the intended
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aim of this study to address an important knowledge gap by illustrating the impact of breastfeeding support
on neonatal survival. Timely and exclusive breastfeeding within low-resource environments can reduce
hospital burden and improve the well-being of at-risk infants.

ACKNOWLEDGMENT

We appreciate the Ghana Health Service for allowing us to conduct this study in their health facilities and the
mothers of the neonates for cooperating with us.

Conflict of Interest
The authors declare no conflict of interest

Contribution to the Study Design: M.Ali, RA.Ali and BK Yeboah; Data Analysis and Interpretation: M.Ali, MM
Alhassan, EA Mensah and RB Ali; Drafting and Editing of Manuscript: M.Ali, RA Ali, BK Yeboah, MM
Alhassan, EA Mensah and V.Nwadike. All authors have read and approved of this manuscript

REFERENCES

1. Abukari, Z., Mohammed, A., & Fuseini, A. G. (2021). Challenges in neonatal care delivery in Northern
Ghana: A health systems perspective. Ghana Medical Journal, 55(2), 89-96.

2. Adedokun, S. T., Yaya, S., & Ahinkorah, B. O. (2022). Cultural beliefs and infant feeding practices in
Ghana. BMC Public Health, 22(1), 112.

3. Adedokun, S. T., Yaya, S., & Olorunsaiye, C. Z. (2022). Cultural beliefs and breastfeeding practices in
sub-Saharan Africa: A systematic review. International Breastfeeding Journal, 17(1), 1-12.
https://doi.org/10.1186/s13006-022-00468-6

4. Adedokun, S. T., Yaya, S., & Uthman, O. A. (2022). Cultural beliefs and neonatal feeding practices in
sub-Saharan Africa. BMC Public Health, 22(1), 1-10.

5. Afeke, L., Hirose, M., Amegan-Aho, K. H., Haertel, C., Becker, M., Moustafa, A., et al. (2021). Neonatal
and young infant sepsis in a regional hospital in Ghana. Open Journal of Pediatrics, 11(3), 281-300.
https://www.scirp.org/pdf/ojped 2021062115593595.pdf

6. Agyekum, M. W., Codjoe, S. N. A, Dake, F. A. A., & Abu, M. (2022). Is infant birth weight and mothers’
perceived birth size associated with the practice of exclusive breastfeeding in Ghana? PLOS ONE, 17(5),
€0267179. https://doi.org/10.1371/journal.pone.0267179

7. Akindolire, A., Talbert, A., & Sinha, I. (2020). Evidence that informs feeding practices in very low
birthweight and very preterm infants in sub-Saharan Africa: An overview of systematic reviews. BMJ
Paediatrics Open, 4(1), e000724. https://doi.org/10.1136/bmjpo-2020-000724

8. Amaniyo, L., Dektar, B., & Nakibuuka, V. (2025). Prevalence of sub-optimal feeding practices and
associated factors in very low birth weight infants in Uganda. Frontiers in Pediatrics, 13, 1558163.
https://doi.org/10.3389/fped.2025.1558163

9. Appiah, P. K., Amu, H., Osei, E., Konlan, K. D., Mumuni, I. H., & Verner, O. N. (2021). Breastfeeding
and weaning practices among mothers in Ghana: A population-based cross-sectional study. PLOS ONE,
16(11), €0259442. https://doi.org/10.1371/journal.pone.0259442

10. Aryeetey, R. N., Lartey, A., & Brown, K. (2021). Barriers to optimal infant feeding practices in Ghana:
A qualitative study. Maternal & Child Nutrition, 17(1), e13100.

11. Aryeetey, R. N. O., Adjuik, M., & Goh, H. (2021). Breastfeeding beliefs and practices among mothers
in rural Ghana: A qualitative study. International Breastfeeding Journal, 16(1), 1-10.
https://doi.org/10.1186/s13006-021-00384-2

12. Biks, G. A., Berhane, A., & Worku, A. (2021). Barriers to exclusive breastfeeding in Ethiopia: A
qualitative study. International Breastfeeding Journal, 16(1), 1-9.

13. Braun, V., & Clarke, V. (2021). Thematic analysis: A practical guide. London: Sage Publications.

14. Champion, V. L., & Skinner, C. S. (2008). The health belief model. In K. Glanz, B. K. Rimer, & K.
Viswanath (Eds.), Health behavior and health education: Theory, research, and practice (pp. 45—65). San
Francisco: Jossey-Bass.

Page 2955 www.rsisinternational.org


https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi
http://www.rsisinternational.org/

% RSIS S

INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (IJRSI)
ISSN No. 2321-2705 | DOI: 10.51244/1JRSI |Volume XII Issue XI November 2025

15

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

. Creswell, J. W., & Plano Clark, V. L. (2022). Designing and conducting mixed methods research (4th

ed.). Thousand Oaks: Sage Publications.

Fetters, M. D., Curry, L. A., & Creswell, J. W. (2022). Achieving integration in mixed methods designs—
principles and practices. Health Services Research, 57(1), 5-20. https://doi.org/10.1111/1475-
6773.13957

Freysdottir, D. (2023). Early standardized enteral nutrition management of the preterm neonate: Clinical
pathway. Johns Hopkins All  Children’s  Hospital.  https://www.hopkinsmedicine.org/-
/media/files/allchildrens/clinical-pathways/early-enteral-nutrition-6_14 23.pdf

Freysdottir, H. (2023). Enteral nutrition in neonatal sepsis: Clinical protocols and outcomes. Journal of
Neonatal Care, 29(2), 145-158.

Ghana Health Service. (2023). District Health Information Management System II (DHIMS II) annual
summary report. Accra: Ghana Health Service.

Ghana Statistical Service. (2022). Exclusive breastfeeding in Ghana: District-level analysis from GDHS
and PHC. Accra: Ghana Statistical Service.

Ghana Statistical Service. (2023). Ghana Demographic and Health Survey 2022. Accra: Ghana Statistical
Service. https://www.statsghana.gov.gh

Jiang, K., Zhang, Z., Huang, X., Hao, C., Huang, H., Liu, W, et al. (2025). Global, regional, and national
incidence and mortality of neonatal sepsis and other neonatal infections, 1990—2021 and predictions to
2050. BMC Pediatrics, 25, 711. https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-025-
06044-2

Khan, J., Vesel, L., Bahl, R., & Martines, J. (2022). Timing of breastfeeding initiation and its impact on
neonatal mortality: A systematic review. The Lancet Global Health, 10(1), e6l1—e72.
https://doi.org/10.1016/S2214-109X(21)00450-6

Mu, C., Liu, F., Tian, T., Feng, M., Dang, X., Xie, L., et al. (2025). Analysis of the global burden and
key risk factors of neonatal sepsis and other neonatal infections in 204 countries and territories, 1990—
2021. Frontiers in Medicine, 12, 1536948.
https://www.frontiersin.org/journals/medicine/articles/10.3389/fmed.2025.1536948/full

Nowell, L. S., Norris, J. M., White, D. E., & Moules, N. J. (2017). Thematic analysis: Striving to meet
the trustworthiness criteria. International Journal of Qualitative Methods, 16(1), 1-13.
https://doi.org/10.1177/1609406917733847

Ogbo, F. A., Page, A., Idoko, J., Claudio, F., Agho, K. E., & Eastwood, J. (2017). Barriers to exclusive
breastfeeding in Nigeria: A population-based study. International Breastfeeding Journal, 12(1), 1-10.
https://doi.org/10.1186/s13006-017-0117-0

Peters, D. H., El-Saharty, S., Siadat, B., Janovsky, K., & Vujicic, M. (2020). Improving health service
delivery in developing countries: From evidence to action. Washington, DC: World Bank Publications.
Peters, D. H., Tran, N. T., & Adam, T. (2020). Implementation research in health: A practical guide.
Geneva: World Health Organization. https://apps.who.int/iris/handle/10665/44365

Quitadamo, P., Palumbo, G., & Gatta, C. (2023). Nutritional support in neonatal sepsis: Evidence-based
practices. Pediatric Nutrition Journal, 38(1), 33-42.

Quitadamo, P. A., Comegna, L., Zambianco, A., Palumbo, G., Gentile, M. A., & Mondelli, A. (2023).
Impact of enteral nutrition on clinical outcomes in very low birth weight infants in the NICU: A single-
center retrospective cohort study. Nutrients, 17(7), 1138. https://doi.org/10.3390/nul17071138

Victora, C. G., Bahl, R., Barros, A. J. D., Franca, G. V. A., Horton, S., Krasevec, J., ... Rollins, N. C.
(2016). Breastfeeding in the 21st century: Epidemiology, mechanisms, and lifelong effect. The Lancet,
387(10017), 475-490. https://doi.org/10.1016/S0140-6736(15)01024-7

World Health Organization. (2018). Implementation guidance: Protecting, promoting and supporting
breastfeeding in facilities providing maternity and newborn services. Geneva: WHO.

World Health Organization. (2023). Newborn mortality and sepsis report. Geneva: WHO.

Page 2956

www.rsisinternational.org


https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi
http://www.rsisinternational.org/

