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ABSTRACT 
Sub-optimal complementary feeding practices among children aged 6-23 months is a major 
cause of under-nutrition in developing countries. This study was designed to assess the 
complementary feeding practices and nutritional status of children 6-23 months attending an 
immunization clinic at Alex-Ekwueme Federal University Teaching Hospital, Abakaliki, 
Nigeria. The study was descriptive and cross-sectional in design. A total of 320 children were 
selected using a two-stage sampling technique. WHO/PAHO/UNICEF recommendations and 
WHO Child Growth Standard charts were used to categorize their complementary feeding and 
anthropometric indices, respectively. Statistical analysis was performed using descriptive 
statistics and inferential statistics. Complementary feeding indicators such as timely 
complementary feed introduction (54.1%) and minimum dietary diversity (68.7%) were met by 
more than half of the respondents. But overall, complementary feeding practices were 
considerably poor. Low minimum meal frequency, minimum adequate diet and continued 
breastfeeding at one year were reported. Wasting, stunting and underweight prevalences were 
12.5%, 11.3% and 8.3% respectively. Children who continued breastfeeding at one year (AOR = 
0.34; CI= 0.15-0.76) or met minimum dietary diversity criteria (AOR = 0.43; CI= 0.17-1.05) 
were less likely to be stunted. Increased attention towards breastfeeding continuation and dietary 
diversity improvement using locally available/affordable food stuffs is needed. 
 
Keywords: Complementary feeding, anthropometry, children aged 6-23 months, Nigeria 
 
INTRODUCTION 
Adequate nutrition during infancy and childhood is essential to ensure the growth, health and 
development of children to their full potential (WHO, 2009). The age of 6–23 months old is the 
longest period in the “first 1,000 days” of life. This period is called the window of opportunity 
and is the important stage to optimize child growth and development to prevent malnutrition, 
including wasting, underweight and stunting, as well as their negative consequences in adulthood 
(Dewey and Vitta, 2013).  
 
Although complementary feeding is a universal practice, the methods and manner in which it is 
practiced vary between cultures, individuals and socioeconomic classes. In a typical developing 
nation, they are often characterized by poor feeding practices and poor dietary quality of home-
made complementary foods (Dewey and Adu-Afarwuah, 2008; Krebs et al., 2011; Plessis et al., 
2013). Another concern is that the early introduction of complementary goods before the age of 
six months can lead to displacement of breast milk and increased risk of infections such as 
diarrhea which further contributes to weight loss and malnutrition (Aggarwal et al., 2008). The 
World Health Organization also reported that less than one-fourth of children aged 6–23 months 
met the minimum acceptable diet (MAD), dietary diversity and meal frequency standards in 
these countries (WHO, 2018). In Nigeria, this is confirmed by reports from Federal Ministry of 
Health (2005) which revealed that over 50% infants are given complementary foods before six 
months and these foods are often of poor nutritional value. 
 
Malnutrition is an underlying contributor to up to 45% of under-five deaths (WHO, 
2014). Reports from various parts of the developing world have revealed a high prevalence of 
childhood malnutrition (Odunayo and Oyewole, 2006; Sarkar et al., 2013) and the prominent role 
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of malnutrition as a major contributor to under-five deaths (Krishnan et al., 2012). According to 
the 2018 Nigeria Demographic and Health Survey, 37%, 27.2% and 23.0% of under-5 children 
are stunted, wasting and underweight respectively (National Population Commission and ICF, 
2019). 
 
Growth faltering as a result of inadequacy of complementary food in terms of quality, quantity 
and frequency of meals has been reported (Awobgenja and Ugwuona, 2010; Kruger and Gericke, 
2003; Mushaphi et al., 2008). Inappropriate infant feeding practices and family characteristics, 
which do not support or promote appropriate breastfeeding have been identified as risk factors 
for malnutrition. (Lawoyin et al., 2003; Amsalu and Tigabu, 2008; Jamro et al., 2012). 
Addressing the influence of complementary feeding practice of mothers on nutritional status of 
children may be a key strategy towards the reduction of the burden of child malnutrition.  
 
Complementary feeding practices and nutritional status in Nigeria are well documented 
(Omotoye and Adesanmi, 2019; Sosanya et al., 2019; Ibrahim et al., 2019; Tobi et al., 2019; 
Oluwaseyi et al., 2019; Yusuf and Jibrin, 2020), however there is a dearth of recent evidence in 
Southeast Nigeria (Ayogu et al., 2015; Okereke et al., 2015; Ndiokwelu et al., 2014). Also, a 
good number of these local studies failed to apply either the revised WHO infant and young child 
feeding recommendations or the WHO 2006 growth reference in their data generation (Iheme et 
al., 2021). Therefore this study will add to the existing but limited body of knowledge to provide 
evidence on complementary feeding practices and anthropometric status of children in South 
East Nigeria using current and universally accepted indicators and guidelines. It will also explore 
which infant feeding factors are most closely associated with malnutrition. 
 
MATERIALS AND METHODS 
Study Design and Population 
A descriptive cross sectional survey design was employed. The population for this study 
consisted of mothers and their children (aged 6-23 months) accessing child welfare services at 
Institute of Child Health in Alex-Ekwueme Federal University Teaching Hospital, Abakaliki 
Nigeria. 
 

Sampling 
The Yamane (1967) formula was used to determine the sample size: 
N=z2P (1-P) 
     d2 
N= minimum sample size. 
Z= the standard normal deviation set at 1.96 which corresponds to a 9.5% confidence level. 
P= the expected proportion of individuals in the target population estimated to have the 
characteristics of interest – Prevalence of underweight children (aged 6-23 months) in Nigeria--
22.9% (NPC and ICF, 2019). 
d= degree of precision 5%  
Minimum sample size N= 271. 
A total of 320 respondents were selected using a two stage sampling technique. The Institute of 
Child Health Clinic, Alex Ekwueme Federal University Teaching Abakaliki was purposively 
selected given that it is one of the major centres for immunisation and other child welfare 
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services for pediatrics in South East Nigeria. A random sampling (balloting without replacement) 
technique was used to select the eligible infants and young children.  
 

Ethical Considerations 
Approval for the study was sought and an approval number obtained from the Research and 
Ethics Committee of Alex Ekwueme Federal University Teaching Hospital, Abakaliki (AE-
FUTHA/REC/VOL 3/2020/107). Verbal informed consent was obtained from the mothers after 
the objectives of the study, assurance of no harm, confidentiality and freedom to end their 
participation were clearly communicated to them. 
 

Data Collection 
Data for this study were collected with using an interviewer-administered structured 
questionnaire. The questionnaire was used to obtain information on the mother’s socio economic 
and demographic data, and child feeding practices and anthropometric status was then assessed.  
 
Weight was measured in kilograms at 0.01kg accuracy where a UNICEF Salter Scale Model 235 
was used. Since this study was carried out in a child welfare clinic, all the children had their ages 
recorded in child health cards. The length of the child was measured in centimeters using a 
pediatric height board of standard design (SECA) with 0.1 centimeter accuracy.  
 
Pretesting was done with 16 (5%) mothers and their children (aged 6-23 months) in the study 
area (not included in the study data) to refine the content and approach of the questionnaire. Data 
collection took place between November 2020 and January 2021. 
 

Definitions and Statistical Analysis 
Complementary feeding practices adopted the following recommendation of PAHO et al. (2013) 
for infant and young child feeding (IYCF):  
1) Prolonged/continued breastfeeding (PBF); the child was still breastfed at 1 year.  
2) Timely introduction to complementary feeding; the child was given solid, semi-solid and 
liquid food at the age of 6 months. 
 3) Minimum dietary diversity (MDD); the child aged 6–23 months received complementary 
foods from ≥ 4 out of 7 food groups. 
 4) Minimum meal frequency (MMF); the child aged 6–23 months received a meal with standard 
frequency taking into account the breastfeeding status. 
 5) The child aged 6–23 months received meals that met both the standard for minimum dietary 
diversity and minimum meal frequency (MAD). 
 
Severe malnutrition was defined as Z score < 3 and moderate as Z score < 2. Data analysis on 
anthropometry was conducted using the WHO Anthro 2005 v.2.0.4 software. The Z-score was 
used to categorise the anthropometric status of respondents (WHO, 2006). This classification 
applies to weight for age, weight for length/height, and height for age indices. 
 
All statistical analysis was done using Statistical Package for the Social Sciences (SPSS) for 
Windows, version 25. Descriptive statistics (mean, frequency and percentage) were computed for 
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the categorised and continuous variables. Logistic regression was used to determine the 
association between maternal complementary feeding practices and the anthropometric status of 
their children.  
 
RESULTS  
Table 1 indicates the socio-economic characteristics of mothers. A majority (77.5%) of the 
mothers were aged 26-35years. Most (64.4%) of them had less than 3 children. Maternal 
educational and occupational status revealed a preponderance of tertiary education holders 
(69.7%) and civil/public servants (40.9%). Income levels per month ranged from ₦25,000-
100,000 ($61.0-244.0) amongst 45.9% of the respondents. 
 
Table 1. Socio-economic characteristics of the mothers 
Variables Frequency (N= 320) Percentage (%) 
Age   
25years 45 14.1 
26-35years 248 77.5 
36-45years 27 8.4 
Marital status   
Single 12 3.8 
Married 307 95.9 
Divorced/separated 1 0.3 
Ethnic group   
Yoruba 10 3.1 
Igbo 293 91.6 
Hausa 7 2.2 
Others 10 3.1 
Number of children   
<3 206 64.4 
3-5 104 32.5 
6-8 10 3.1 
Education qualification   
No formal education 1 0.3 
Primary 13 4.1 
Secondary 83 25.9 
Tertiary 223 69.7 
Occupation   
Civil/public servant 132 40.9 
Farmers 9 2.8 
Traders 69 21.6 
Artisan 25 7.8 
House wife 86 26.9 
Monthly household income   
<25,000 121 37.8 
25,000-100,000 147 45.9 
101,000-250,000 44 13.8 
>250,000 8 2.5 
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Figure 1 shows the IYCF practices of children aged 6-23 months. Continued breastfeeding at 1 
year was reported in a minority (30.8%) of the respondents. More than half (54.1%) of them 
introduced complementary foods begining at 6 months of age. Furthermore, 68.7%, 43.4% and 
25.9% met the minimum criteria for meal frequency, dietary diversity and adequate diet 
respectively. 
 

 
Figure 1. IYCF feeding practices of children aged 6-23 months 
 
Table 2 provides results on anthropometry by sex classification of the respondents. Overall, more 
than a tenth of the respondents had wasted infants/children (12.5%) and stunted infants/children 
(11.3%); 8.3% were underweight. The prevalence of wasting was higher in boys (13.3%) than in 
girls (11.7%). Similarly, there were more stunted and underweight males (Stunting- 13.9%; 
Underweight- 10.5%) than their female counterparts (Stunting - 8.6%; Underweight - 6.2%). 
 
Table 3 shows the anthropometric status of respondents across the various age groups. Results 
revealed the preponderance of wasting in infants aged 6-8 (14.9%) and 9-8 months (15.2%) than 
their older counterparts aged 13-23 months (3.0%). The prevalence of stunting was highest in 13-
23 months old children (21.3%) followed by 6-8 (10.7%) and 9-12 months (6.4%) infants. 
Underweight prevalence was reported as 7.7%, 8.8% and 7.7% in the three age groups, 
respectively. 
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Table 2. Gender distribution of the children’s anthropometric status 
Variables Male  (N= 158) Female (N=162) Total (N=320) 
 F % F % F % 
Weight for length (WHZ)       
Severely wasted 11 7.0 7 4.3 18 5.6 
Moderately wasted 10 6.3 12 7.4 22 6.9 
Normal 123 77.8 130 80.2 253 79.1 
Overweight/obese 14 8.9 13 8.0 27 8.4 
Total 158 100.0 162 100.0 320 100.0 
Height for age (HAZ)       
Severely stunted 7 4.4 7 4.3 14 4.4 
Moderately stunted 15 9.5 7 4.3 22 6.9 
Normal 136 86.1 148 91.4 284 88.8 
Total 158 100.0 162 100.0 320 100.0 
Weight for age       
Severely underweight 6 3.8 3 1.9 9 2.8 
Moderately underweight 10 6.3 7 4.3 17 5.3 
Normal 128 81.0 139 85.8 267 83.4 
Overweight/obese 14 8.9 13 8.0 27 8.4 
Total 158 100.0 162 100.0 320 100.0 

 
 
Table 3. Anthropometric status of respondents across various age groups 

Variables 6-8 months 
(N= 130) 

9-12 months  
(N =125) 

13-23 month 
(N=65) 

Total (N= 320) 

 F % F % F % F % 
Weight for length 
(WHZ) 

        

Severely wasted 9 6.9 8 6.4 1 1.5 18 5.6 
Moderately wasted 10 7.7 11 8.8 1 1.5 22 6.9 
Normal 107 82.3 99 79.2 47 72.3 253 79.1 
Overweight/obese 4 3.1 7 5.6 16 24.6 27 8.4 
Total 130 100.0 125 100.0 65 100.0 320 100.0 
Height for age (HAZ)         
Severely stunted 2 1.5 6 4.8 6 9.2 14 4.4 
Moderately stunted 12 9.2 2 1.6 8 12.3 22 6.9 
Normal 116 89.2 117 93.6 51 78.5 284 88.8 
Total 130 100.0 125 100.0 65 100.0 320 100.0 
Weight for age         
Severely underweight 3 2.3 5 4.0 1 1.5 9 2.8 
Moderately underweight 7 5.4 6 4.8 4 6.2 17 5.3 
Normal 116 89.2 101 80.8 50 76.9 267 83.4 
Overweight/obese 4 3.1 13 10.4 10 15.4 27 8.4 
Total 130 100.0 125 100.0 65 100.0 320 100.0 
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Table 4 shows the results of the adjusted logistic regressions for under-nutrition and 
complementary feeding indicators. Complementary feeding practice variables were not 
significantly associated with wasting and underweight. The odds of stunting among children still 
breastfed at one year were 66% lower than children not breastfed at one year (AOR = 0.34; 
95%CI - 0.15, 0.76). Also, children who met minimum dietary diversity criteria were less likely 
to be stunted than those who did not (AOR = 0.43; 95%CI - 0.17, 1.05). 
 
Table 4. Association between complementary feeding practice variables and under-nutrition 
among children 6-23 months of age  
Variables      Wasting    Underweight     Stunting 
 AOR 95% CI AOR 95% CI AOR 95% CI 
Complementary feeding 
variables 

      

Continued breastfeeding 
(N=65) 2.43 0.81-7.23 1.82 0.52-6.45 0.34** 0.15-0.76 

Timely complementary 
feed introduction (N=320) 1.32 0.67-2.59 0.99 0.44-2.21 0.645 0.32-1.30 

Minimum Dietary diversity 
(N =320) 1.01 0.47-2.19 0.87 0.30-2.52 0.43* 0.17-1.05 

Minimum meal frequency 
(N =320) 0.59 0.15-2.23 2.35 0.69-8.06 1.23 0.39-3.82 

Minimum adequate diet 
(N=320) 0.76 0.14-4.08 0.58 0.11-3.02 0.95 0.21-4.33 

Complementary feeding variables were selected based on PAHO et al. (2013) IYCF 
recommendations  
AOR= adjusted odds ratio 
*P= <0.05 
**P= <0.01 
 
DISCUSSION 
More than half (54.1%) of the respondents introduced complementary foods at an appropriate 
age, and this exceeds a 31% prevalence of timely complementary feed introduction reported in 
Nasarawa, Nigeria (Awogbenja and Ugwuona, 2010). However other studies from several 
countries reported similar prevalence of timely complementary feed introduction in Taiwan 
(50%) (Lin et al., 2011) and West Bengal, India (55.1%) (Sinhababu et al., 2010). Timely 
complementary feeding has been reported to contribute to prevention of stunting and promotion 
of optimal growth, health and behavioral development in middle- and low-income countries 
(Black et al., 2013; WHO, 2017). 
 
The prevalence of continued breastfeeding at one year (30.8%) in this study was far lower than 
national reports from Nigeria (82.9%) but compares well with that of United State of America 
(35.3%) (NPC and ICF 2019; CDC, 2020). Thus, study finding contradicts the Lancet (2016) 
reports that continued breastfeeding is much more common in low- and middle-income countries 
than it is in high-income countries (Victora et al., 2016).  
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In the present study, high prevalence (62.5%) of minimum dietary diversity attained among 
children 6–23 months compares well with a study from one city in India (Singhal et al. 2015) 
which reported >70%. However, lower ranges were reported in 2018 Nigeria Demographic and 
Health Survey (NDHS) (22.6%) and other studies (13-46%) (NPC and ICF, 2019; Bentley et al., 
2015; Mukhopadhyay et al., 2013; Mondal et al., 2014; Parashar et al., 2015). Poor dietary 
diversity is a common practice in poor populations because the main complementary diets are 
mainly starch based staples, with few animal products and vegetables (Arimond and Ruel, 2004). 
The observed high dietary diversity among the respondents may be attributed to the involvement 
of educated and working mothers in this study as they are knowledgeable and buoyant enough to 
afford diverse foods particularly vegetables, legumes and nuts, eggs and fleshy foods. 
 
However, the minimum meal frequency was observed to be low in this study (31.9%), this 
corroborates with findings (32-44.7%) from several studies (Mondal et al., 2014; Bentley et al., 
2015; Singhal et al., 2015; Aemro et al., 2011 and Rao et al., 2011). Similar observation was also 
found in the 2018 NDHS data (41.8%) (NPC and ICF, 2019). A plausible explanation for the 
observed low feeding frequency is the little time mothers have available to care for their children 
due to their workload.  
 
The prevalence of minimum adequate diet among 6–23 month-old children in the current study is 
low, at 22.5%. Similarly, WHO found that less than one-fourth of children aged 6–23 months 
met the minimum acceptable diet (MAD) in several countries (WHO, 2005), while Nigeria DHS 
reported an even lesser prevalence (11.0%) (NPC and ICF, 2019) 
 
The prevalence of stunting, wasting and underweight in this study (11.3%, 12.5% and 8.3% 
respectively) does not compare well with reports from Nigeria Demographic and Health Survey, 
which found 37%, 27.2% and 23.0% respectively (NPC and ICF, 2019). 
 
The United Nations Standing Committee on Nutrition asserted that the prevalence of acute 
malnutrition between 5% and 8% indicates a worrying nutritional situation, and prevalence 
>10% corresponds to a serious situation (UNSCN, 2008).  This indicates that despite the low 
numbers observed, the wasting and underweight prevalence in this study depicts a worrisome 
nutrition situation and hence deserves attention.  
 
The higher prevalence of malnutrition among males over females as shown in this study have 
been previously reported in other studies (Adeladza, 2010; Disha et al., 2012). This weakens the 
evidence that the girl child in developing countries is less prioritized in care, health, education 
and other opportunities.  
 
In this study, stunting was found to be higher for older children as over one-tenth (10.7%) and 
one-fifth (21.3%) of children aged 6-8 and 13-23 months respectively were reported to be 
stunted. This agrees with national reports which revealed a stunting prevalence of 21.9% and 
41.4% amongst children aged 6-8 and 18-23 months respectively (NPC and ICF, 2019). Stunting 
being a proxy for chronic malnutrition (Cogil, 2003; NPC and ICF, 2009; Ojofeitimi et al., 
2003), might by this finding be implying that the observed elevated stunting prevalence in older 
groups could be an outcome of nutritional deprivation in the child’s first year of life. 
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Wasting prevalence was higher in infants (aged 6-12 months) than young children (aged 13-24 
months). This could be attributed to the challenges encountered during the transition from breast-
milk to complementary feeding introduction which normally occurs within 6-12 months of a 
child’s life. 
 
Observed low stunting risk in currently breastfeed children corroborates with reports by Matee et 
al. (1997) who established that continued breastfeeding at one year was protective against 
stunting and wasting (odds ratio, 0.8). Therefore, efforts should be intensified to ensure that 
continued breastfeeding awareness and advocacy receives as much attention as exclusive 
breastfeeding. 
 
That minimum dietary diversity had a significant association with a nutritional status indicator 
was previously documented studies in some studies (Hatloy et al., 2000; Ruel et al., 2004). 
Nigerian traditional complementary foods which are typically monotonous in nature--mainly 
starchy roots, tubers and cereal-based porridges have been reported to be unable to meet the 
energy and nutrient needs of infants and young children (Yusufu et al., 2013; Ibeanu, 2009; 
Onoja and Obizoba, 2009). Improving the variety of complementary goods using locally 
available food stuffs is vital to ensuring optimal nutritional status of children.  
 
CONCLUSIONS 
The complementary feeding practices of the respondents is not commendable, as only two out of 
five complementary feeding recommendations –timely complementary feeding and minimum 
dietary diversity, were met by more than half of the respondents. Although the under-nutrition 
situation of these children was considerably lower than the national figures, wasting and 
underweight prevalence of children in Abakaliki exceeded the public health significance 
thresholds for under 5 children. The odds for under-nutrition, especially stunting, was found to 
be lower in children currently fed breast-milk at one year and quality/diverse complementary 
foods. Therefore, promotion of continued breastfeeding at one year and diversification of 
complementary foods using locally available/affordable foods should gain more visibilitity at all 
maternal and child health programs and interventions. 
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