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Abstract: Appropriate timing of complementary feeding plays a critical role in child growth and nutritional status. Delayed or inappropriate weaning 

practices may contribute to severe acute malnutrition (SAM), a major cause of morbidity and mortality among children under two years of age, 

particularly in low-resource settings. Objective: To determine the frequency of severe acute malnutrition in children with early and late weaning 

practices presenting to a Nutritional Rehabilitation Unit. Methods: This cross-sectional study included 159 children aged 2–24 months presenting to 

a Nutritional Rehabilitation Unit. Early weaning was defined as the introduction of complementary foods before six months of age, while late weaning 

was defined as the introduction after six months from 21-12-2024 to 21-04-2025. Children with congenital anomalies, genetic disorders, neurological 

impairments, and those receiving treatment for severe acute malnutrition within the previous three months were excluded. All children were assessed 

for SAM based on standard anthropometric criteria. Data were analyzed using SPSS version 26. Associations were evaluated using appropriate 

statistical tests, with a p-value <0.05 considered statistically significant. Results: The mean age of the children was 15.09 ± 5.18 months, and the mean 

weight was 9.41 ± 1.10 kg. Late weaning was observed in 110 children (69.2%), while early weaning was reported in 49 children (30.8%). The overall 

frequency of severe acute malnutrition was 46.5% (n=74). Among children with SAM, 77.0% (n=57) had a history of late weaning, whereas 23.0% 

(n=17) had early weaning (p=0.04). Severe acute malnutrition was significantly associated with lower weight category (p = 0.002), rural residence 

(p = 0.002), and lower parental education level (p = 0.01). Conclusion: Late weaning practice was significantly associated with a higher frequency 

of severe acute malnutrition. Additionally, lower weight category, rural residence, and lower parental education were significant risk factors. 

Strengthening caregiver education regarding appropriate complementary feeding practices may help reduce the burden of severe acute malnutrition. 
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Introduction 

Weaning practices play a central role in determining children's nutritional 

status. Delayed complementary feeding is a well-recognized factor for 

childhood malnutrition. Evidence suggests that children with severe acute 

malnutrition (SAM) exhibit marked immaturity of the gut microbiota, 

highlighting the need for timely, appropriate nutritional interventions 

during early life (1, 2). The introduction of ready-to-use therapeutic foods 

(RUTFs) has significantly improved the management of SAM, 

underscoring the critical role of targeted nutritional interventions in 

treating severely malnourished children. Research has revealed that early 

initiation of weaning may negatively affect child health, strengthening the 

need for carefully timed and nutritionally adequate weaning practices to 

support optimal growth and long-term health outcomes (3, 4).  

The effective management of severe acute malnutrition requires 

structured, well-designed therapeutic feeding programs, particularly in 

healthcare settings where capacity to care for critically ill children may 

be limited (5). Understanding the association between weaning practices 

and SAM patterns in children requires examining the overall burden of 

acute malnutrition. Studies reported a wide variation in the prevalence of 

acute malnutrition among hospitalized children, emphasizing the extent 

of this public health burden. SAM in early childhood has been related to 

12.6% risk of long-term negative outcomes, comprising impaired 

cognitive Development, increased susceptibility to chronic diseases, and 

elevated mortality among children under five years of age (6, 7).  

Poor weaning practices have only recently been recognized as a major 

factor in malnutrition, further underlining the significance of appropriate 

complementary feeding in infancy. Furthermore, early weaning has been 

associated with unfavorable health outcomes, highlighting the need to 

adhere to the weaning guidelines to safeguard children’s future health. 

Malnutrition is also associated with significant alterations in gut 

microbiota composition in children with SAM, characterized by increased 

abundance of Proteobacteria and reduced levels of Bacteroides. These 

alterations reflect the multifaceted interaction in intestinal microbial 

balance and nutritional status (8-10). 

Most existing research on the association between weaning practices and 

SAM in children has been conducted in international settings, with 

comparatively little evidence from the local context. Examining local 

patterns is vital, as weaning practices and underlying factors contributing 

to SAM can vary significantly between regions. This study aims to fill 

this knowledge gap by examining the relationship between weaning 

practices and the occurrence of SAM in the target population, generating 

critical insights that can guide the design of context-specific policies for 

the prevention and management of childhood malnutrition. 

Methodology  

This cross-sectional study was conducted in the Department of 

Paediatrics, Lady Reading Hospital, Peshawar. Ethical approval was 

taken before commencing the study. The study was conducted from 21-

12-2024 to 21-04-2025. The sample size for the study was 159, calculated 

using a previously reported SAM frequency of 28.2% (10), a 95% 

confidence interval, and a margin of error of 7%. A non-probability 

consecutive sampling technique was used. 

Children aged 6 to 24 months, both genders, with early and late weaning 

practices were selected. Early introduction was defined as introducing 

complementary foods, liquids, or semi-solid foods to an infant before the 

age of 6 months, as per the World Health Organization (WHO) guidelines 

for optimal infant and young child feeding practices. Late feeding was 

defined as introducing complementary foods, liquids, or semi-solid foods 
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to an infant after the age of 6 months as per the World Health Organization 

(WHO) guidelines for optimal infant and young child feeding practices. 

Children with congenital anomalies, genetic disorders, neurological 

impairments, and those who received specialized nutrition intervention or 

management for SAM in the last 3 months were excluded. 

Informed consent was taken from parents after explaining the 

purpose/risks, and benefits of the study. Basic demographics (age, gender, 

weight, parents’ monthly income, educational level, socioeconomic 

status, weaning practice, and residential status) were recorded at the time 

of study inclusion. All children were screened for severe acute 

malnutrition, which was defined as when a child has at least one among 

the following criteria: Mid-Upper Arm Circumference (MUAC) < 115 

mm, Weight-for-Height Z-score (WHZ) < -3 Z-scores, and Weight-for-

Age Z-score (WAZ) < -3 Z-scores. The weight and height/length were 

measured using calibrated equipment, recorded to the nearest 0.1 kg and 

0.1 cm, respectively, and averaged from two measurements. Clinical 

examinations were conducted to assess for bilateral pitting edema and 

other signs of malnutrition, and the mid-upper arm circumference 

(MUAC) was measured using a standardized tape. All anthropometric 

data, clinical findings, and MUAC measurements were recorded. 

Data was analyzed with SPSS 26. Frequencies and percentages were 

presented for gender, educational level, socioeconomic status, weaning 

practice, residential status, and severe acute malnutrition. Mean ± SD 

were calculated for age, weight, and parents’ monthly income. Severe 

acute malnutrition was stratified for age, gender, weight, parents’ monthly 

income, educational level, socioeconomic status, weaning practice, and 

residential status. Post-stratification chi-square test was applied; p ≤ 0.05 

was considered statistically significant. 

Results 

In the present study, 159 children were enrolled; their mean age was 15.09 

± 5.18 months. Their mean weight was 9.41 ± 1.10 kilograms. The mean 

monthly income of their parents was 32,457 ± 14,895 rupees. Male 

patients accounted for 92 (57.9%), while female patients accounted for 67 

(42.1%) (Table 1). Regarding the feeding practices, early weaning was 

reported for 49 (30.8%) children. Late weaning was reported for 110 

(69.2%) children (Figure 1). The prevalence of severe acute malnutrition 

(SAM) in the study was 74 (46.5%) (Table 2). The association between 

weaning practices and SAM was statistically significant. In children who 

started early weaning, the frequency of SAM was 17 (23%), and in those 

who started late weaning, it was 57 (77%) (P = 0.04). Children weighing 

7 to 9.1 kg were significantly associated with SAM (P = 0.002). Lower 

education levels were also associated with SAM (P = 0.01). Patients from 

rural areas had a significantly higher frequency of SAM (P = 0.002) 

(Table 3) 

 

Table 1: Demographics 

Demographics n % 

Gender Male 92 57.9% 

Female 67 42.1% 

Education 

status of 

parents 

Uneducated 69 43.4% 

Primary 61 38.4% 

Higher 29 18.2% 

Residential 

status 

Urban 64 40.3% 

Rural 95 59.7% 

Socioeconomic 

status 

Low (Rs<25000) 84 52.8% 

Middle (Rs 25000-

60000) 

64 40.3% 

High (Rs >60000) 11 6.9% 

Figure 1: Weaning practice 

 

Table 2: Frequency of severe acute malnutrition 

Severe acute malnutrition n % 

Yes 74 46.5% 

No 85 53.5% 

Table 3: Association of severe acute malnutrition with weaning practice and demographics 

Weaning practice and demographics Severe acute malnutrition P value 

Yes No 

n % n % 

Weaning practice Early 17 23.0% 32 37.6% 0.04 

Late 57 77.0% 53 62.4% 

Age groups (Months) 6 to 12 28 37.8% 26 30.6% 0.16 

13 to 18 30 40.5% 29 34.1% 

19 to 24 16 21.6% 30 35.3% 

Weight (kg) 7 to 9.1 46 62.2% 32 37.6% 0.002 

> 9.1 28 37.8% 53 62.4% 

Gender Male 44 59.5% 48 56.5% 0.70 

Female 30 40.5% 37 43.5% 

Education status of 

parents 

Uneducated 38 51.4% 31 36.5% 0.01 

Primary 29 39.2% 32 37.6% 

Higher 7 9.5% 22 25.9% 

Residential status Urban 20 27.0% 44 51.8% 0.002 

Rural 54 73.0% 41 48.2% 

Socioeconomic status Low (Rs<25000) 39 52.7% 45 52.9% 0.47 

Middle (Rs 25000-60000) 28 37.8% 36 42.4% 

High (Rs >60000) 7 9.5% 4 4.7% 

30.8%

69.2%

Early Late
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Discussion 

The association between weaning practices and severe acute malnutrition 

(SAM) is a critical pediatric health problem, especially in resource-

limited settings. Several studies have suggested that late weaning, defined 

as the introduction of solids after 6 months of age, is associated with a 

higher risk of malnutrition. Parveen et al. found that a larger proportion 

of infants who were weaned at six months or later were underweight 

(59.8%) compared to those weaned earlier (51.3%) (11). Another study 

from India identified late initiation of complementary diet after six 

months as a notable independent risk factor for SAM, with an adjusted 

odds ratio of 6.645 (12). This finding was further supported by Iqbal et 

al., who reported a higher prevalence of malnutrition in infants who 

started late weaning (43.9%) compared to those weaned early (18.8%) 

(13). 

Apart from timing, the quality and nature of complementary feeding are 

important. Multiple studies agree that inappropriate feeding practices, 

regardless of timing, are a primary factor in SAM. The lack of minimum 

dietary diversity has been associated with acute malnutrition, as 

demonstrated by Devi et al., who found that low dietary diversity was 

significantly associated with SAM (14). Similarly, bottle feeding and the 

administration of prelacteal feeds have been identified as notable risk 

factors (12). Mehmood et al. also noted that suboptimal complementary 

feeding practices influenced by cultural myths and a lack of maternal 

knowledge lead to childhood stunting and underweight in urban Pakistani 

settings (10). These findings emphasize that the introduction of foods 

alone is insufficient; the nutritional adequacy, safety, and frequency of 

meals are critical factors in a child’s growth trajectory. 

Socio-demographic factors further increase the risk of SAM. Low 

socioeconomic status and parental illiteracy are significant factors. 

Children from rural areas and low-income households are affected by 

SAM (14). Maternal education plays an important role; a higher 

educational level is associated with better adherence to recommended 

feeding guidelines and improved child nutritional status (1, 15). This 

creates a cycle where poverty and lack of education prolong poor feeding 

practices, leading to malnutrition, which in turn obstructs cognitive and 

physical development. Therefore, interventions must extend beyond 

nutritional education to address these broader factors. 

The demographic profile of the present study showed a high proportion 

of parents with no formal education (43.4%) and a majority residing in 

rural areas (59.7%). Late weaning was observed in 69.2% of children and 

was significantly associated with SAM (p=0.04). This aligns with the 

findings of Deepak et al. and Iqbal et al., which support the notion that 

delaying the introduction of complementary foods beyond 6 months 

increases the risk of acute malnutrition (12, 13). The significant 

association between lower weight (7-9.1 kg) and SAM further validates 

the acute nutritional deficiency in these children. 

The analysis also revealed that children from rural residences and those 

with uneducated parents had a significantly higher frequency of SAM. 

This aligns with Devi et al. and underscores the combined effect of 

geographical and educational disadvantages (14). The high frequency of 

SAM 46.5% in the present study is alarming and points to a severe public 

health burden. 

Conclusion 

In conclusion, the findings from the present study confirm that late 

weaning is significantly associated with severe acute malnutrition in 

children aged 6 to 24 months. The study also found that lower weight, low 

parental education, and rural residence are significant risk factors for 

severe acute malnutrition in this population. These findings suggest 

integrated public health strategies that combine targeted nutritional 

education on appropriate complementary feeding with broader efforts to 

improve parental literacy and rural livelihoods.  
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