


Factors and Barriers Influencing Nutritional Outcomes: A Caregiver-Reported Analysis of Malnutrition in Children Under Five


 Abstract 
Background: Child malnutrition, including undernutrition and overweight, remains a major global public health challenge, especially in low- and middle-income countries (LMICs), contributing to high under-five mortality and long-term cognitive, physical, and economic consequences. Understanding barriers and intervention readiness at the local level is critical to inform targeted programs.
Objectives: To identify key caregiver barriers to adequate nutrition and to determine willingness to participate in nutrition education programs.
Methods: A cross-sectional study of 96 caregivers of children under 5 years old was conducted at Ijitimai District Hospital. Data were collected using structured questionnaires on sociodemographic characteristics, feeding practices, barriers to child feeding, and nutritional status. Descriptive statistics summarized participant characteristics; chi-square and likelihood-ratio tests examined associations between variables.
Results: Malnutrition prevalence was 16.7%, with underweight (9.4%) and wasting (5.2%) being the most common; stunting was 2.1%. Most caregivers (83.3%) were unaware of their child’s nutritional status. Malnutrition was significantly associated with the type of complementary foods (χ² = 34.46, p < 0.001), LR = 29.67 (p < 0.001), and previous malnutrition diagnosis (χ² = 42.91, p < 0.001), LR = 29.67 (p < 0.001). Primary barriers included lack of knowledge (41.7%) and financial constraints (24.0%). Most caregivers (95.8%) were willing to participate in nutrition training.
Conclusion: While overall prevalence was lower than national estimates, underweight and wasting persist. Dietary quality and prior nutritional vulnerability are key determinants. Caregiver knowledge alone does not predict nutritional outcomes.
Recommendations: Implement community-based nutrition education emphasizing dietary diversity, coupled with structural support (food security and social protection) and routine growth monitoring to prevent recurrence.
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Introduction
Child malnutrition, encompassing under nutrition (stunting, wasting, and underweight) alongside the rising burden of overweight, remains one of the most pressing global public health challenges, particularly in low- and middle-income countries, where it contributes to nearly half of all deaths among children under 5 years of age and exerts profound long-term effects on cognitive development, physical growth, and economic productivity[1][2][3]. According to the latest UNICEF, WHO, and World Bank Group Joint Child Malnutrition Estimates (JME) released in 2025, which provide modeled trends from 2000 to 2024, the global prevalence of stunting (low height-for-age) stood at 23.2% in 2024, affecting 150.2 million children under 5 years, reflecting a steady but insufficient decline from previous decades, with boys more affected than girls across regions and the highest burdens persisting in South Asia and sub-Saharan Africa [4]. Concurrently, wasting (low weight-for-height) affected 6.6% of children globally (42.8 million), including 1.9% with severe wasting (12.2 million), while overweight (weight-for-height > +2 SD) impacted 35.5 million children, with increasing trends in regions such as East Asia and the Pacific, Latin America and the Caribbean, and parts of Africa, exacerbating the emerging double burden of malnutrition [5].
These persistent high levels of child malnutrition underscore the world's off-track trajectory toward the World Health Assembly 2025 targets and the extended 2030 Sustainable Development Goal (SDG) 2.2 targets, with only about 28% of countries on track to halve stunting by 2030 and even fewer (17%) projected to meet the overweight target of ≤3% prevalence[6][7]. Suboptimal infant and young child feeding practices, including low rates of exclusive breastfeeding for the first 6 months and timely, adequate complementary feeding thereafter, serve as key proximal determinants, driven by multifaceted barriers such as socio-cultural norms (e.g., prelacteal feeding and discarding colostrum), maternal workload and employment constraints, poverty and food insecurity limiting dietary diversity, insufficient health system support and counseling, gender inequities, and aggressive marketing of breast-milk substitutes [8][9].
Addressing these issues requires urgent scaling of high-impact, evidence-based nutrition-specific and nutrition-sensitive interventions, including breastfeeding promotion, micronutrient supplementation, community-based management of acute malnutrition, and multisectoral approaches that strengthen food systems and social protection [10][11][12]. Enhanced intervention readiness, supported by frameworks such as the updated Investment Framework for Nutrition, holds promise for substantial health and economic gains, though challenges in funding, coordination, and data availability must be addressed through regular monitoring and community-engaged action [13] [14].
Children under five years of age are a priority population for nutrition research because this period encompasses the “first 1,000 days,[1] early childhood represents a critical period of rapid growth and neurodevelopment during which nutritional deficiencies can result in long-term and often irreversible consequences. According to the World Health Organization and major analyses published in The Lancet, undernutrition in this age group, including stunting, wasting, and micronutrient deficiencies, remains a leading cause of preventable morbidity, mortality, and impaired cognitive development globally [15]. Poor nutritional status in early life is strongly associated with increased susceptibility to infection, delayed developmental outcomes, and reduced human capital in adulthood. Evidence from nutrition research further indicates that caregiver knowledge, feeding practices, and structural constraints such as food insecurity and limited access to health services are key determinants of child nutrition [4][16]. Examining caregiver-reported barriers to adequate nutrition among children under five is therefore essential for informing targeted, context-appropriate interventions and for supporting global efforts to reduce childhood malnutrition

Objectives
The study population was caregivers of children under five years attending the paediatric ward at Ijitimai District Hospital. It also sought to identify key barriers to caregivers' provision of adequate nutrition and to determine caregivers’ willingness to participate in nutrition education programmes.
Methods
A cross-sectional study design was employed, with data collected at a single point in time. The study was conducted at Ijitimai District Hospital, a district-level health facility located in Mwanakwerekwe, Zanzibar, within the paediatrics ward.
The study population was caregivers of children under five years attending Ijitimai District Hospital. The independent variables included maternal education level, maternal feeding practices, and socioeconomic status, while the dependent variables were the prevalence of malnutrition among children under five years of age, caregivers’ reported malnutrition, challenges faced in Child Feeding, and willingness to participate in Training. The study population caregivers of children under five years attending Ijitimai District Hospital. This group was selected because caregivers are directly responsible for child care and feeding and are therefore well-positioned to provide information relevant to the study objectives.
The sample size was calculated using Fisher’s formula, assuming a malnutrition prevalence of 6.7%. The formula applied was n = Z²P(1 − P)/d², where n is the minimum required sample size, Z corresponds to the 95% confidence level (1.96), P is the expected prevalence (0.067)[17], q equals 1 − P, and d is the margin of error (0.05). This calculation yielded a minimum sample size of 96 participants, which was adopted for the study.
Eligibility criteria included mothers or primary caregivers (fathers or grandparents) of children younger than 5 years attending the paediatric ward who were willing and able to provide informed consent. Caregivers of children aged 5 years or older attending the paediatric ward, and those unable or unwilling to provide informed consent due to language barriers or cognitive impairment, were excluded. Participants were recruited via convenience sampling: eligible caregivers who were readily accessible at the hospital and who consented to participate were enrolled.
Data were collected using a structured, adapted questionnaire [18][19] that captured information on maternal education, feeding practices, socio-economic characteristics, barriers to child feeding and the nutritional status of children under 5 years attending the paediatrics clinic. Data were entered and analyzed using SPSS version 23. Descriptive statistics, including frequencies, percentages, and means, were used to summarize participant characteristics and key variables. Inferential analyses, including chi-square tests and correlation analyses, were performed to assess associations between maternal education, feeding practices, socio-economic status, and childhood malnutrition.
Permission was obtained from the Research Committee of the School of Health and Medical Sciences at the State University of Zanzibar, and ethical clearance was granted by the Zanzibar Health and Research Institute. Confidentiality was ensured by excluding personal identifiers from the questionnaires. Participation was voluntary, and written informed consent was obtained from all participants prior to data collection.
Results
Among the 96 children included in the study, 80 (83.3%) were reported as not malnourished, while 16 (16.7%) were classified as malnourished. This indicates that malnutrition affects a relatively small but significant proportion of the population attending Ijitimai District Hospital. Among the types of malnutrition, underweight was the most common, affecting 9 children (9.4%), followed by wasting (low weight-for-height) in 5 children (5.2%) and stunting (low height-for-age) in 2 children (2.1%). The large proportion of cases (80, 83.3%) classified as not malnourished indicates either that the caregiver was unaware of the child’s nutritional status or that these children did not meet criteria for malnutrition.

These results indicate that underweight and wasting are the predominant forms of malnutrition in this setting, whereas stunting appears less common. The relatively low prevalence of malnutrition (16.7%) may reflect either successful health and nutrition interventions in the area or under-detection due to reliance on caregiver reporting. 
Figure 1: Frequency of malnutrition in children under 5 years at Jitimai District Hospital, Zanzibar 


Factors associated with the type of malnutrition
No statistically significant associations were observed between child malnutrition and receipt of nutrition education, source of nutrition information, timing of complementary feeding initiation, breastfeeding frequency, meal frequency, health-seeking behaviour, perceived feeding challenges, interest in nutrition training, or receipt of formal nutrition management training (all p > 0.05). These findings suggest that, within this sample, knowledge-based indicators and reported caregiving practices were not independently associated with nutritional status.
In contrast, the type of complementary food provided was strongly associated with malnutrition (χ² = 34.46; p < 0.001; likelihood ratio p < 0.001). Children receiving less diverse or nutritionally inadequate complementary diets were more likely to be underweight or wasted, indicating the central role of dietary quality in determining nutritional outcomes. Knowledge of the recommended duration of exclusive breastfeeding showed a borderline association by Pearson’s chi-square (p = 0.097) and reached statistical significance using the likelihood ratio test (p = 0.016), suggesting a potential relationship that may be sensitive to sparse cell counts.
A highly significant association was observed between a previous diagnosis of malnutrition and current nutritional status (χ² = 42.91; p < 0.001; likelihood ratio p < 0.001). Children with a history of malnutrition were substantially more likely to present with ongoing undernutrition, underscoring the persistence and recurrence of malnutrition in early childhood.
Table 1: Factors associated with the type of malnutrition in children under 5 years at Jitimai District Hospital, Zanzibar 

	Factors associated with malnutrition
	Stunting n (%)
	Under
weight n (%)
	Wasting n (%)
	Chi-square (p-value)
	Likelihood ratio (p-value)

	Received nutrition education
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 2.09 (p = 0.554)
	LR = 2.83 (p = 0.418)

	Source of nutrition education
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 8.59 (p = 0.738)
	LR = 11.63 (p = 0.476)

	Correct timing of complementary feeding
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 8.02 (p = 0.532)
	LR = 12.27 (p = 0.198)

	Knowledge of exclusive breastfeeding duration
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 10.73 (p = 0.097)
	LR = 15.69 (p = 0.016)*

	Breastfeeding frequency per day
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 13.07 (p = 0.159)
	LR = 14.33 (p = 0.111)

	Type of complementary food given
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 34.46 (p < 0.001)*
	LR = 29.67 (p < 0.001)*

	Meal frequency per day
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 17.67 (p = 0.126)
	LR = 11.18 (p = 0.513)

	Previous diagnosis of malnutrition
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 42.91 (p < 0.001)*
	LR = 36.71 (p < 0.001)*

	Frequency of childhood infections
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 4.67 (p = 0.586)
	LR = 5.25 (p = 0.513)

	Health-seeking behaviour for child illness
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 0.20 (p = 0.977)
	LR = 0.37 (p = 0.947)

	Major challenges to child feeding
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 4.55 (p = 0.971)
	LR = 5.66 (p = 0.932)

	Interest in nutrition training programs
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 0.84 (p = 0.841)
	LR = 1.49 (p = 0.684)

	Received formal nutrition management training
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 3.07 (p = 0.800)
	LR = 5.00 (p = 0.544)

	Provision of nutrition education to caregivers
	2 (2.1)
	9 (9.4)
	5 (5.2)
	χ² = 4.71 (p = 0.967)
	LR = 7.41 (p = 0.829)



Barriers and Interventions
Among the 96 respondents, the most frequently reported challenge to appropriate child feeding was lack of knowledge, cited by 41.7% (n = 40) of caregivers. This was followed by financial constraints, reported by 24.0% (n = 23). Nearly one-third of respondents (30.2%, n = 29) reported no challenges, suggesting they perceived their child-feeding practices as adequate. Poor access to nutritious food was reported by 3.1% (n = 3) of caregivers, while cultural beliefs were identified as a barrier by only 1.0% (n = 1).






Figure 2. Barriers to child feeding and willingness to participate in nutrition training among caregivers at Jitimai District Hospital, Zanzibar (N = 96).

Regarding potential interventions, an overwhelming majority of caregivers (95.8%, n = 92) expressed willingness to participate in nutrition training programs, whereas only 4.2% (n = 4) reported no interest. This finding indicates a high level of receptiveness among caregivers to interventions aimed at improving knowledge and practices related to child nutrition.
Figure 3: Willingness to participate in nutrition training among caregivers at Jitimai District Hospital, Zanzibar (N = 96).


Discussion
In this study of 96 children under five years attending Ijitimai District Hospital, 16.7% were classified as malnourished, while the majority (83.3%) were reported as not malnourished. Among children with malnutrition, underweight was the most prevalent form (9.4%), followed by wasting (5.2%) and stunting (2.1%). A high proportion of no-malnutrition responses (83.3%) suggests that caregiver awareness of the child's nutritional status may be limited, which may contribute to under-reporting of malnutrition [20]. Compared with other regions, the observed prevalence of malnutrition in this study is relatively low. These results are not aligned with other reports from Tanzania; the national estimates indicate stunting prevalence of approximately 30–34% and underweight prevalence around 14% among children under five, with wasting affecting about 5–10% of children [21]. Similarly, in Ethiopia, stunting and underweight prevalence remain high, at 38% and 23%, respectively[22]. In contrast, global averages report stunting in 23.2% of children under five and wasting in 6.6% [23][24].
Compared with high-income countries, where undernutrition among children under five is typically below 5%, the burden observed in Ijitimai reflects the ongoing nutritional challenges in low- and middle-income settings. The predominance of underweight and wasting in this study aligns with trends in many LMICs, where acute forms of malnutrition are often more detectable than chronic stunting, possibly reflecting short-term food insecurity or inadequate feeding practices.
The lower overall prevalence observed in this study compared with regional surveys may be attributable to health facility-based sampling, which may preferentially capture children who access care, or to reliance on caregiver-reported nutritional status rather than anthropometric measurements. Nevertheless, these findings highlight the need for routine growth monitoring, nutrition education, and targeted interventions, particularly for underweight and wasted children, to reduce the burden of malnutrition and support early identification and management.
Overall, while the prevalence in this study is lower than regional estimates, it underscores persistent disparities in child nutrition across low and middle-income countries and reinforces the importance of caregiver awareness and evidence-based nutrition programs [25]. In the present study, most caregiver reported socio‑demographic and feeding practice variables including receipt of nutrition education, source of nutrition information, timing of complementary feeding initiation, breastfeeding frequency, meal frequency, health‑seeking behavior, perceived feeding challenges, interest in nutrition training, and prior nutrition management training were not statistically significantly associated with the type of malnutrition (all p > 0.05). These findings suggest that knowledge-based indicators and self-reported caregiving behaviours alone may not adequately capture dietary quality or the underlying determinants of malnutrition in this study population. Similar patterns have been reported in other low-income settings, where household knowledge did not uniformly translate into improved child nutritional outcomes in the absence of broader structural support such as food security and resource availability [26].
For example, a large cohort study in urban Tanzania documented that inappropriate complementary feeding practices, particularly early introduction of complementary food at age 0-1 month was statistically significantly associated with higher risks of wasting and underweight (ARR 2.9, 95%CI 1.3-6.3; and ARR 2.6, 95% CI 1.3-5.1, respectively [27]. This supports the interpretation that proximal feeding quality metrics, such as actual dietary diversity and appropriate timing of complementary feeding, may be more reliable predictors of malnutrition than self-reported knowledge or exposure to nutrition messaging [28].
In contrast, your study identified a strong association between the type of complementary foods provided and malnutrition (χ² = 34.46; p < 0.001; likelihood ratio p < 0.001). This finding is consistent with evidence from both low and middle-income countries, in which diet quality and diversity have emerged as key determinants of child nutritional status. In rural South Africa, for instance, low dietary diversity was associated with stunting and underweight, whereas increased consumption of diverse foods (including animal-source foods and fruits/vegetables) was protective against undernutrition and was also associated with overweight/obesity, reflecting a dual burden of malnutrition in the same population. [29]. Similarly, analyses from Southeast Asia (e.g., Vietnam) demonstrated that meeting minimum dietary diversity and acceptable diet thresholds was associated with, Continued breastfeeding (12–23 months) reduced the odds of being underweight [0.50 (0.27, 0.92)] and of having low serum zinc [0.70 (0.52, 0.96), reinforcing the central role of dietary adequacy beyond mere feeding frequency or breastfeeding status [30].
[bookmark: _GoBack]The borderline association observed between knowledge of the recommended duration of exclusive breastfeeding and malnutrition (Pearson p = 0.097; likelihood ratio p = 0.016) may reflect limitations in statistical power due to sparse cell counts in the contingency table. However, global evidence remains mixed: while exclusive breastfeeding is widely recognized for its immunological and developmental benefits, its isolated impact on long-term anthropometric status varies with concurrent quality of complementary feeding and household food security [31][32][33][34].
A highly significant association was found between a previous diagnosis of malnutrition and current nutritional status (χ² = 42.91; p < 0.001; likelihood ratio p < 0.001), highlighting the persistence and recurrence of undernutrition among vulnerable children. This pattern mirrors broader global findings that once undernutrition is established, particularly in early childhood, children are at increased risk of ongoing growth faltering unless underlying determinants (e.g., chronic food insecurity, repeated infection, and poverty) are addressed. This persistence is also observed in middle-income contexts; for example, in Malaysia, socioeconomic disparities, including low household income and poor diet quality, were associated with greater risks of suboptimal growth outcomes [35] [36].
Compared with high-income settings, in low-income settings, dietary quality remains central to nutritional outcomes, but the manifestations of malnutrition shift toward overnutrition and diet-related non-communicable diseases. Global trends now indicate that in many high-income countries, obesity prevalence among children has surpassed underweight, driven largely by ultra-processed foods and obesogenic environments [37]. This divergence underscores that, although the nature of malnutrition varies by setting, dietary quality and diversity remain consistent determinants, whether the burden manifests as underweight and wasting in low-income contexts or as overweight and obesity in wealthier populations [38][39]. 
Collectively, these findings emphasize that simple exposure to nutrition information or general feeding practices may not adequately capture the complex drivers of malnutrition. Instead, complementary food quality, diversity, and prior nutritional vulnerability align more closely with measurable nutritional outcomes, particularly in low-resource settings where food insecurity and limited access to diverse, nutrient-dense foods persist. Interventions should therefore prioritize enhancing dietary diversity and improving access to nutrient-dense complementary foods, alongside broader structural supports, such as household food security programmes and community-based nutrition counselling, in alignment with WHO Infant and Young Child Feeding (IYCF) guidelines.
Barriers to Optimal Child Feeding and Intervention Readiness 
In this study, caregivers identified lack of knowledge (41.7%) and financial constraints (24.0%) as the primary barriers to optimal child feeding, with smaller proportions reporting poor access to nutritious food (3.1%) and cultural beliefs (1.0%). Nearly one‑third (30.2%) indicated no feeding challenges. Importantly, an overwhelming majority (95.8%) expressed willingness to participate in nutrition training programs, indicating high readiness for behavioural and educational interventions.
These findings align with global evidence demonstrating that multiple, interlinked barriers influence child feeding practices across diverse settings. In several low‑ and middle-income countries, financial barriers and inadequate caregiver knowledge are among the most frequently reported obstacles to meeting children’s dietary needs. For example, recent UNICEF rapid assessments in Africa and South Asia found that financial constraints were the most common barrier to feeding young children[40], with income limitations severely restricting access to adequate and diverse diets. At many sites, a large proportion of caregivers reported insufficient money or resources as the primary reason their children could not eat enough or a diverse range of foods, and inadequate knowledge and limited caregiver agency were also prominent constraints [35][41]. 
Similarly, in low-income urban contexts such as Ethiopia, economic hardship, lack of food affordability [42], and limited maternal time contribute to reliance on cheaper, nutrient-poor foods, thereby undermining dietary quality and child nutrition [41].  The consistency of these findings across African LMICs underscores the pervasive role of socioeconomic constraints in shaping feeding practices, particularly when household income is insufficient to purchase nutritious foods [43][44]. 
Research in middle-income countries reveals comparable dynamics, although with additional complexity due to socioeconomic heterogeneity. In Malaysia, for example, socioeconomic disparities were strongly associated with diet quality and growth outcomes, with children from low-income families experiencing poorer diet quality, greater food insecurity, and higher undernutrition risk compared with better-off counterparts[45].  These findings highlight that financial constraints transcend geographic boundaries, undermining child nutrition in both low‑ and middle-income settings, though mechanisms may vary with urbanization and food environments [46][47].
In contrast, high-income countries generally face fewer financial barriers to basic food access, but other forms of barriers can emerge. For example, “food deserts” and unequal access to nutritious options can occur even within wealthy nations, where low-income urban communities may have limited access to affordable, healthy foods despite broader food security at the national level.  Additionally, cultural preferences and the marketing of processed foods can negatively influence dietary choices, suggesting that barriers to optimal feeding are not solely economic but also behavioural and environmental [48] 
Across all income levels, caregiver knowledge and education consistently affect feeding practices. While many caregivers may be aware of general nutrition concepts, specific knowledge gaps, such as understanding appropriate complementary feeding or interpreting feeding guidelines, persist and can compromise behaviour change, especially when not paired with actionable support. Evidence suggests that nutrition education alone is often insufficient unless integrated with measures that address economic, access, and cultural determinants simultaneously[49] 
The exceptionally high willingness to engage in nutrition training observed in this study (95.8%) mirrors findings in other contexts, in which caregivers express a strong interest in acquiring new knowledge and skills when supportive interventions are available. This receptiveness suggests a promising entry point for combined interventions, such as caregiver education linked to practical support, food supplementation, or social safety nets, which, in recent systematic reviews, have been shown to yield greater improvements in dietary and growth outcomes than single-component programs [50] [51][52].
Taken together, these global comparisons highlight that barriers to optimal child feeding are multifaceted and context‑dependent. Financial constraints and inadequate knowledge are ubiquitous challenges in low‑ - and middle-income settings, whereas high-income contexts may face more nuanced barriers related to food environments and lifestyle factors. Across continents, integrated approaches that pair caregiver education with structural supports, ranging from improved food affordability to culturally sensitive behaviour-change communication, are most likely to enhance caregiving practices and improve child nutrition outcomes.
Conclusion
The study found that nearly one-fifth of children under five attending Ijitimai District Hospital were malnourished, with underweight and wasting as the predominant forms. Stunting was less common, likely reflecting the acute rather than chronic nature of malnutrition in this population. The type of complementary foods and a history of previous malnutrition were strongly associated with current nutritional status, whereas caregiver knowledge or self-reported feeding practices were not independently predictive. High caregiver willingness to participate in nutrition training indicates strong readiness for interventions. These findings underscore the persistent vulnerability of children to undernutrition in low-resource settings and highlight the critical role of dietary quality and diversity in preventing malnutrition.
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