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A B S T R A C T 

Background and Objectives: Malnutrition and other dietary-related complications are likely to increase in young people 

due to the worsening effects of COVID-19 control measures on food security. Adolescent girls are vulnerable to nutritional 

deficiencies due to menarche and other physiological developments. Therefore, the aim of this study was to assess the 

household food insecurity and nutritional status of adolescent girls in Ikwuano districts, Nigeria, Post COVID-19. 

Materials and Methods: A cross-sectional study was carried out in 388 households having at least one female adolescent. 

Household food insecurity was assessed using interviewer-administered household food insecurity access scale. 

Anthropometric measurements were collected using standard procedures. Body mass index for age was considered in 

assessing nutritional status of the adolescent girls. Associations between the household food insecurity access scale and 

anthropometric measures of the nutritional status were investigated. 

Results: Results indicated that more than half of the households (77.06%) experienced degrees of food insecurity (e.g. 

mild, 26.80%; moderate, 36.59% and severe, 13.66%). Underweight within the adolescent girls was 21.65%, whereas 

overweight and obesity were 15.96 and 10.05%, respectively. Although no strong associations (R = 0.053, p = 0.459) were 

recorded between the household food insecurity access scale and all the anthropometric measurements, most malnourished 

female adolescents (60.7%) where from moderately and severely food insecure households. 

Conclusions: Increased food insecurity and emerging cases of nutritional abnormalities in this study could be true 

reflections of COVID-19 effects on food security. This study recommends to formulate appropriate intervention programs 

to improve food security and nutrition status of adolescent girls in the study area. 
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Introduction 

Food is addressed as a universal human right which is 

different from other commodities because of its 

inevitability for survival and existence (1, 2). Food security 

means living in a household with financial means to access 

sufficient nutritious foods to sustain active healthy living 

for all members of the family (3, 4). Food insecurity has 

globally been concerned in recent decades, especially in 

low-middle income countries (LMICs) as well as Nigeria. 

Achieving sustainable food security in most LMICs has 

often been a major challenge for many low-income 

households (5). Moreover, measures for the control of 

COVID-19 virus spread have most likely contributed to 

unintended worsening effects of the pre-existing food crisis 

globally (6). Therefore, prices of foods and certain essential 

goods in local markets have uncontrollably increased at a 

time, when people have less money to feed themselves and 

fetch for their household due to loss of jobs. The entire 

situation has caused many individuals more vulnerable to 

acute food insecurity (3). Occurrence of food insecurity is 

affecting nearly 2 billion people globally (3, 7). Regional 

prevalence report for Africa shows that nearly 277 million 

people are experiencing severe forms of food insecurity (8). 

In Nigeria for example, estimates show that food insecurity 

is a persistent problem despite the presence of numerous  [
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natural and human resources (2, 8, 9). Acute food insecurity 

levels in the country before the pandemic included almost 

5 million people of the entire population (10). Based on the 

reports from the United Nations (UN) on the State of Food 

Security and Nutrition, nearly 118 million more people are 

worldwide expected to suffer from chronic hunger due to 

COVID-19 disruptive effects on food systems after 2023 

(11, 12). This can result in high levels of undernourishment 

and malnutrition (e.g. overweight and obesity), especially 

in most vulnerable groups such as children and adolescents 

(6).  

Household food insecurity is a determinant factor of the 

nutritional status outcomes as it directly affects quantity 

and quality of the food consumption and nutrient intake 

within a household (4, 13). Poor nutrition during key 

developmental stages (e.g. adolescence) is indeed a crucial 

public health concern and an emerging global policy issue, 

especially in poor-resource settings (14). World Health 

Organization (WHO) defines adolescents as individuals 

between the age of 10–19 years (14, 15). It is a unique 

period of rapid growth and development of good health, 

which creates increased demands for energy and nutrition 

(16). While undernutrition is prevalent as a major challenge 

within children and adolescents in several LMICs including 

Nigeria, increasing prevalence of overweight and obesity in 

Nigeria has been reported (17, 18). Hence, several LMICs 

face double burden of malnutrition problem (18). Decreases 

in family incomes and changes in consumption patterns of 

nutritious foods possibly due to COVID-19 effects can 

increase risks of acute malnutrition during adolescence 

(19). In this study, focuses on female adolescents are 

because they are vulnerable to nutritional deficiencies due 

to menarche, growth spurt and other physiological 

developments (20). Moreover, various studies have 

suggested that female adolescents are at higher risk of food 

insecurity effects on nutritional outcome than males (4, 21, 

22). According to Roy et al. (23), food insecurity at 

household level can result in low dietary diversity within 

young women, which may directly be linked to the quality 

of life of the next generation as young women are addressed 

as mothers of tomorrow. 

In Nigeria, household food security and nutritional status 

of adolescents are not well understood even before the onset 

of COVID-19 pandemic. This can pose as a serious barrier 

in addressing malnutrition and its associated risks for such 

a vulnerable group. Moreover, studies are yet to fully 

establish whether food insecurity during adolescence leads 

to increases in body mass index (BMI)/obesity or not as 

various findings show complicated results (24–26). 

Therefore, the aim of the present study was to assess the 

current food security level (as it links to the nutritional 

status of female adolescents) in Ikwuano District, Nigeria, 

since the ease of COVID-19 control measures. Monitoring 

and exploring such evidence can generate helpful 

information to design effective nutrition and public health 

policies for young girls and the future generation to ensure 

their wellbeing. 

Materials and Methods 

Study area 

The study was carried out in Ikwuano local government 

area (5o27’44” N, 7o26’24”E) in Abia State, Southeastern 

Nigeria (Figure 1). It is a low-income district which covers 

281 km2 with a population of nearly 137,993 (27). It is the 

home of Michael Okpara University of Agriculture 

Umudike, National Root Crops Research Institute and the 

prestigious government college in Umuahia. The 

vegetation of the area is predominantly lowland rainforest 

with an annual temperature of 26 oC. It is known for 

agricultural activities with farming as the major occupation 

of people in the various communities within the district. 

The major crop is cassava with much attention on palm oil, 

kernel and broom; on which, people largely depend as a 

source of livelihood. Population typifies the average 

Nigerian experience and hence the area was purposively 

selected as the study area. The entire study was carried out 

between April and August, 2022, during planting season.

  

 
 Figure 1. Map of Abia showing the study area 
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Subjects and inclusion criteria 

Female adolescents (10–19 years old) from various 

households of Ikwuano District were potentially eligible for 

participation in this study. Households without at least one 

female adolescent between 10–19 years old were excluded 

from the study design. Furthermore, those not willing to 

participate in the study, refusal from the family or demand 

for money to participate were excluded. Other inclusion 

criteria for the study were absence of signs of overt illness, 

non-use of prescription drugs by the female adolescents and 

residency within the study area. All the interviews were 

made with strict privacy; therefore, names and addresses of 

the participants were not recorded in the questionnaires. 

Sample size 

Sample size was calculated using a formula described by 

Anyika et al. (28) (Eq. 1) 

𝑛 = [𝑍2𝑃(100 − 𝑃)] / 𝑥2                              Eq. 1 

Where, Z represented the acceptable margin error of 1.96 

(~2) for a sample size (n) greater than 30 at 95% confidence 

interval, P represented the assumed prevalence (65% or 

0.65) of food insecurity (29), (100 - P) represented the 

percentage of female adolescents assumed to have good 

nutritional status, X was width of confidence interval of 5% 

and n was the sample size. Moreover, 10% extra sample 

were added to compensate for the uncertainties of loss of 

the sample due to unpredictable reasons. Totally, 400 

households in Ikwuano who had at least one female 

adolescent of 10–19 years old and lived within the study 

area were included in the study. When there was more than 

one female adolescent in the selected households, only the 

youngest female adolescent was participated in the study. 

No incentives were provided to participants.  

Study design/sampling approach 

This study was a descriptive cross-sectional study with 

use of a multi stage sampling technique to select 400 

households that met the inclusion criteria within the study 

area. Study included two stages. In the first stage, five 

wards were randomly selected out of ten wards that made 

up Ikwuano District using random sampling technique. In 

the second stage, four communities were randomly selected 

from each of the sampled five wards, making up a total of 

20 communities. These 20 households were randomly 

selected from each community, which resulted in a total 

number of 400 households as respondents. Information on 

socioeconomic and demographic characteristics were 

collected as continuous qualitative data using semi-

structured questionnaires. 

Assessment of household food insecurity 

Household food insecurity was assessed using 

household food insecurity access scale (HFIAS) guideline 

version 3 (30). HFIAS is a continuous measurement of the 

extent of food insecurity majorly associated with the 

household access to food within the past four weeks (19). 

The HFIAS consists of nine (9) questions divided into three 

domains of food insecurity, including (i) concern and 

uncertainty about the family's food supply; (ii) a change in 

diet quality; and (iii) an insufficient quantity of the food 

consumed. The nine (9) "frequency-of-occurrence" 

questions were asked as a follow-up to each phenomenon 

question to investigate how often the situation occurred. 

Each reply was then scored on a range of 0–3; where, 0 

represented ‘no occurrence’, 1 represented 'rarely', 2 

represented 'sometimes' and 3 represented ‘often’. The total 

frequency of occurrence over the previous 30 d was 

calculated and the household scores ranged 0–27. Based on 

the scores, households were categorized into food secure 

(HFIAS = 0–1), mildly food insecure (HFIAS = 2–7), 

moderately food insecure (HFIAS = 8–11) and severely 

food insecure (HFIAS > 11). 

Anthropometric measurements of female adolescents 

Anthropometric measurements such as height and 

weight were carried out using standard procedures (17). 

Height was measured using inelastic measuring tape 

fastened to a vertical rod to the nearest 0.1 cm with the 

subject standing on bare feet. Weight was measured using 

portable digital-display electronic scale (BF 214, OMRON, 

Japan) with an accuracy of 0.1 kg with participants 

removing shoes and wearing light clothes. The BMI was 

calculated by dividing weight by the square of height 

(kg/m2). The WHO AnthroPlus Software v.1.0.4 was used 

to compute the nutrition indices of Z-scores for BMI-for-

age (31). Adolescents were classified as underweight if 

their BMI-for-age scores ≤ 5th percentile and overweight or 

obesity if their BMI-for-age > 85th but ≤ 95th percentile, and 

≥ 95th percentile, respectively (15, 31). Waist 

circumference (WC) was measured midway between the 

lower hip margin and the iliac crest. Hip circumference 

(HC) was measured at the largest circumference and waist-

to-hip ratio (WHR) was calculated as the ratio of waist-to-

hip circumferences.  

Ethical consideration 

This study was carried out based on the guidelines 

suggested by the Declaration of Helsinki and the study 

protocol was reviewed and approved by the College of 

Natural Science, Michael Okpara University of Agriculture 

Umudike Ethics Committee (ref. no. MOU/CREC/001/22). 

Informed consents were signed by the participants of the 

study after the purpose of the study was explained to them. 

All the interviews were carried out with sufficient privacy; 

therefore, names and addresses of the respondents were not 

included in the questionnaires. 

  

 [
 D

ow
nl

oa
de

d 
fr

om
 n

fs
r.

sb
m

u.
ac

.ir
 o

n 
20

26
-0

2-
03

 ]
 

                             3 / 10

https://nfsr.sbmu.ac.ir/article-1-578-en.html


 Paul Anyiam, et al: Food insecurity and Nutritional status of adolescent girls in post Covid-19   

 

 4  
Nutrition and Food Sciences Research Vol 10, No 1, Jan-Mar 2023 

 

4 

Statistical analysis 

Data analysis was carried out using SPSS for windows 

v.16 (IBM, USA). Continuous and categorical data were 

reported as means ±SD (standard deviation) and 

percentages, respectively. Differences between the means 

(for continuous data) were tested for statistical significance 

using one-way ANOVA with post-hoc multiple 

comparisons. For categorical data, Fisher’s exact test was 

used to test for significant differences. Relationships 

between the HFIAS scores and anthropometric measures of 

nutritional statuses were assessed using Pearson’s 

correlation coefficients analysis. For all analyses, 

significant threshold included p ≤ 0.05. 

Results 

Sociodemographic and socioeconomic characteristics 

of the parents 

Data for 12 households out of 400 interviewees were 

incomplete; hence, the final analysis was based on 388 

households and their female adolescents of 10–19 years 

old. More than half of the adolescents (57.9%) were in the 

age group of 10–14 years old (Table 1). Out of 388 

households, 342 households (88.14%) were male headed 

and 53.6% households had larger family size greater than 

seven with the mean size of 6.2 ±2.01. Distribution on 

educational status indicated that only 17.26% of the 

respondents’ household heads achieved tertiary education 

while 8.50% had no formal education and 27.8% were 

farmers while 16.49 % were civil servants. 

Household food security statuses after COVID-19 

control measures 

Nearly half of the total households (42.01%) were 

reported to worry often about food shortage during the last 

30 d and 17.5 % reported going to sleep without eating any 

food several times (Table 2). Within these 388 households, 

only 89 households (22.9 %) were food secure. 

Furthermore, 104 households (26.80%) were mildly food 

insecure and 142 households (36.59 %) and 53 households 

(13.66%) were respectively moderately and severely food 

insecure (Figure 2). Overall, 77.05 % of all households 

experienced degrees of food insecurity (e.g. mild, moderate 

or severe) in the month prior the study, claiming serious 

food insecurity situations (moderate or severe) in the 

region. 

 
Figure 2. Household food insecurity statuses in Ikwuano, 

Nigeria, post COVID-19 (Study duration of April–August, 2022) 

 

Table 1. Sociodemographic characteristics of the household heads 

Variable Category Frequency Percentage (%) 

Head of Household  

 

Male 342 88.14 

Female 46 11.86 

Age range of adolescents 10-14 225 57.99 

15-19 163 42.01 

Education level  of  

household head 

No formal education 33 8.50 

Primary 96 24.74 

Secondary 

Tertiary 

192 

67 

49.48 

17.26 

 Occupation of household head Farming 108 27.83 

Trading 88 22.68 

Civil servant 64 16.49 

Artisan 128 32.98 

Household size Small (1-3) 68 17.53 

Medium (4-6) 112 28.86 

Large (>7) 208 53.60 

All data is shown as number and percentage (%) 
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Table 2. Participants’ responses to household food insecurity access scale questionnaires  

Variable Category Frequency Percentage 

Worry about enough food No 66 17.01 

Rare 50 12.88 

Sometimes 109 28.09 

Often 163 42.01 

Unable to eat preferred food due to lack of resources No 33 8.51 

Rare 69 17.78 

Sometimes 99 25.52 

Often 187 48.19 

Eat limited variety  of foods due to lack of resources No 24 6.18 

Rare 46 11.85 

Sometimes 175 45.10 

Often 143 36.85 

Eat foods they really do not want to eat No 82 21.13 

Rare 76 19.58 

Sometimes 132 34.02 

Often 98 25.26 

Eat smaller meals in a day due to insufficient food No 31 7.99 

Rare 48 12.37 

Sometimes 73 18.81 

Often 236 60.82 

Eat a small meal portion No 26  6.70 

Rare 59 15.21 

Sometimes 141 36.34 

Often 162 41.75 

No food of any kind in the household No 226 58.25 

Rare 72 18.56 

Sometimes 56 14.43 

Often 34 8.76 

Go to sleep hungry No 142 36.59 

Rare 101 26.03 

Sometimes 77 19.84 

Often 68 17.52 

Go a whole day and night without eating No 303 78.09 

 Rare 39 10.05 

 Sometimes 18 4.64 

 Often 28 7.22 

Study duration: April-August, 2022 

 

Anthropometric measurements of the nutritional 

statuses  

Anthropometric characteristics of the population are 

present in Table 3. For convenience purposes, values are 

stratified into two age ranges viz. 10–14 and 15–19 years 

old representing early and late adolescents, respectively. 

The mean age of the female adolescents was 16.4 y ±1.3 

while BMI was 19.3 ±0.2 kg/m^2. The mean weight (47.82 

kg ±2.6), height (1.58 m ±0.04) and BMI of the respondents 

increased with age of the adolescents. A majority of the 

female adolescents (52.32%) had healthy body weight and 

15.98 and 10.05 % were respectively overweight and obese 

while 21.65% were undernourished (Figure 3). Significant 

differences (p< 0.05) were reported for undernutrition 

between the early (10–14 years old) and late (15-19 years 

old) adolescences when data were separated according to 

age range.  

 

 

 
Figure 3. Nutritional statuses of the adolescent girls in Ikwuano, 

Nigeria, post COVID-19 
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Table 3. Anthropometric characteristics of the female adolescents within COVID-19 context 

Variable 10-14 (mean ±SD) 15-19 (mean ±SD) Total  (N=388) 

Age 11.41±4.20 17.55±3.3 16.4±5.10* 

Weight (kg) 41.50± 0.3 53.81±3.3 47.82±2.6* 

Height (m) 1.52±0.03 1.61±0.02 1.58±0.04 

Waist Circumference (cm) 52.44±1.12 62.10±2.2 61.61±3.61* 

Hip Circumference. (cm) 69.11±3.22 76.51±5.22 73.22±0.22* 

Body mass Index (BMI) 17.56±0.2 20.91±0.3 19.54±0.16* 

Waist-to-Hip ratio 0.71±5.33 0.75±2.11 0.73±5.01 

*P values <0.05 were considered statistically significant by gender for BMI classification 

 

Distribution of the nutritional statuses of the female 

adolescents and food insecurity 

Results in Table 4 show that a majority of the 

undernourished female adolescents (60.7%) are from food 

insecure households (moderate and severe) while only 

21.4% were from food secure households. Furthermore, 

25.8 and 35.9% of overweight and obese female 

adolescents respectively were from food secure 

households. Prevalences of obesity were almost similar (p 

> 0.05) in food secure (35.5%) and severely insecure 

(30.7%) households. 

Associations of HFIAS scores with anthropometric 

measures of the female adolescents 

Associations of the HFIAS with nutritional outcomes of 

the female adolescent are shown in Table 5. Positive 

associations were recorded between the HFIAS scores and 

all anthropometric measurements of the nutritional statuses. 

However, associations were weak and not statistically 

significant (p > 0.05) when data were pulled together 

irrespective of age categories. 

Discussion 

This study was one of the few studies to assess food 

security and nutritional statuses of female girls in Nigeria 

since the COVID-19 pandemic. Socioeconomic 

characteristics of the individual households such as 

education, occupation, income and family size have been 

identified as the major predictors of food security statuses 

of the households (32, 33). In the present study, only 17.2% 

of the household heads had tertiary education while 8.5% 

had no formal education. Several literatures reported that 

education levels positively contributed to the food security 

of households (13, 34). This was attributed to the fact that 

educated household heads were aware of various food 

constituents and adopted correct principles of nutrition for 

their families despite economic situations (34).

 

Table 4. Distributions of the nutritional statuses of the female adolescents and household food insecurity  

Variable Underweight: 

N=84  

Healthy weight  

N=203 

Overweight 

N=62 

Obese  

N=39 

Total 

N=388 (100%) 

Food secure 16 (21.4)a 43 (21.2)a 16 (25.8)b 14 (35.9)c 89 (22.94)a  

Mild  insecure 15 (17.8)a 73(35.9)b 13 (20.9)b 3 (7.7)a 104 (26.80)c 

Moderate insecurity 31 (36.9)c 78 (38.4)b 23 (37.1)c 10 (25.6)b  142 (36.59)d 

Severe food insecurity 22 (23.8)b 9 (4.4)c 10 (16.1)a 12 (30.7)c 53 (13.66)b 

Values with different superscripts (a-b-c) along each column were considered statistically significant at the 0.05 level     

 
Table 5. Correlations of the anthropometric measurements of the adolescents with HFIAS scores  

                                 Household Food Insecurity Access Scale (HFIAS) Score 

Anthropometrics Pearson’s correlation coefficient 

 (r) 

Level of significance   

(P) 

Body mass  

index (kg/m^2) 

0.053 0.435 

Waist circumference (cm) 0.068 0.592 

Waist-to-Hip ratio 0.020 0.857 

*P-values <0.05 were considered statistically significant  
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For the family size, the mean family size of 6.2 ±2.01 in 

this study could be regarded as a large family size. Previous 

studies have shown that increasing the size of a family 

makes additional pressure on household expenditure in 

contrast to households with small family sizes (19, 35). 

This is logic because per-capita availability of foods 

decreases as the family size increases due to rapid increases 

in the population. Increases in food prices with losses in 

buying power since COVID-19 emergence might lead to 

food shortages within the study area. Families with limited 

budgets or losses in incomes might be unable to afford 

sufficient and nutritious meals and might not consume 

foods from multiple food groups regularly (19). Therefore, 

it is noteworthy that poor nutritional statuses of the female 

adolescents in the present study might be driven by these 

sociodemographic factors in addition to poor dietary 

intakes due to the shortage of foods.  

Most of the households during the study reported 

adjustments from the foods usually provided to their 

households due to decreased household incomes and/or 

high costs of foods to enable them pay for their other needs 

such as medications, school fees and house rents. In 

general, a majority of the households (77.06%) within the 

study area experienced degrees of food insecurity (mild, 

moderate or severe). These values were higher than the 

63.3% value previously reported by Okpokiri et al. (29) 

within South-East Nigeria before the emergence of 

COVID-19 and that of 57% reported from Iran within the 

context of the pandemic (36) but lower than the 93.2% 

value reported by Karim and Tasim (19) in Bangladesh 

since the ease of Covid-19 control measures in the country. 

The present results are significantly similar to those of 

73.5% food insecurity prevalence in adolescent girls from 

six schools in Maiduguri, Northern Nigeria, within 

COVID-19 context reported by Shapu et al. (37). When 

only moderate and severe food insecurities are addressed, 

the current report (50.25%) was similar (43.7%) to the 

report of Adeomi et al. (38) within adolescent girls in 

Gombe and Osun States, Nigeria. Similarly, reports from 

some other countries since the emergence of the pandemic 

were similar as well, including the 75.8% value reported by 

Betebo et al. (13) in East Badawacho District, South 

Ethiopia and 72 and 78.6% respectively reported by Alam 

et al. (39) and Roy et al. (23) in urban slums, Bangladesh. 

Additional increases in food insecurity by 30 and 44% were 

reported in Kenya and Uganda by Kansiime et al. (40), 

which were attributed to COVID-19 effects on food 

systems in these countries. This could be an indication of 

worsening effects of COVID-19 on household food 

security. Moreover, the incidence linked factors such as 

worries over foods, changes in diet qualities and 

consumptions of insufficient foods were similar to those by 

Shapu et al. (37) as seen in the present study. This was 

disturbing because such a poor nutrition was linked to acute 

and chronic malnutrition in young people (17, 41). 

Adolescents’ food quantity and quality have been shown 

to be linked to their nutritional statuses (42, 43), especially 

in the form of BMI-for-age. Out of the 388 female 

adolescents from the current study, 21.65% had BMI-for-

age < 5th percentile (e.g. underweight) while 15.98 and 

10.05% were overweight and obese, respectively, 

indicating nutritional abnormalities. The WHO defined 

BMI values less than 5th percentile (underweight) as the 

cutoff value for adolescents, indicating chronic energy 

protein malnutrition (31). Results from the present study 

showed that the overall prevalence of undernutrition and 

overweight/obesity were high, indicating double burden of 

malnutrition within the study population. However, more 

undernourished female adolescents (21.65%) were detected 

than those with overweight/obesity who were at risk of 

obesity in the population. Earlier cross-sectional studies in 

the same area before the pandemic reported a lower 

prevalence of underweight and overweight/obesity using 

similar measuring tools (44). Similar to the present study, a 

recent study in Nigeria within adolescents (6–19 years old) 

from various parts of Nigeria reported prevalence rates of 

overweight/obesity from 10.4 to 15.4% (18, 45, 46). In 

contrast, reported prevalence of overweight/obesity in this 

study (10.5%) was higher than that of the United Nations 

International Children's Emergency Fund (UNICEF) for 

Nigeria and sub-Saharan Africa before the pandemic (46). 

This might be a true reflection of the current economic 

situation during COVID-19. Results might not be 

unexpected because the lack of money due to loss of jobs 

and other resources during the pandemic decreased the 

household ability to maintain consisted access to nutritious 

foods, which often resulted in a higher prevalence of food 

insecurity and nutritional abnormality. The value suggested 

needs to decrease overdependence on high-calorie and low-

nutrient foods and improve quality of diets served to the 

female adolescents in these households. However, this shift 

is almost an illusion as poverty is involved in assessing 

quality of foods consumed at households due to the low 

prices of such ‘unhealthy’ foods. Thus, these findings are 

worrisome because malnutrition during key developmental 

stages is prone to health problems and later complications 

of the life stages (41). Several other reports are found in 

literatures on the nutritional statuses of adolescents within 

the same study area as well as other regions of Nigeria 

before the onset of COVID-19. However, variations in 

sample characteristics and methodological differences 

make their appropriate comparisons with the current reports 

quite difficult. 

In this study, lack of positive statistically significant 

associations between the household food insecurity and 

anthropometric indicators of the nutritional statuses (BMI, 

WC and WHR) is consistent with a broader literature, 
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showing no positive associations between the 

anthropometric measures of obesity (especially BMI) and 

food insecurity (26, 48). In addition, Maehara et al. (49) 

showed that associations between food insecurity and 

obesity sifted to insignificance (p > 0.05) after 

incorporating socioeconomic variables into the analysis. 

This signified that the household socioeconomic conditions 

could affect associations between the food insecurity and 

nutritional statuses in adolescents. In contrast to the present 

study, Mohammadi et al. (24); Pan et al. (50) and Lohman 

et al. (4) reported significant positive associations between 

the food insecurity and obesity within females only but not 

in males, while inverse (negative) relationships were 

reported by Cordeiro et al. (25). Although the present study 

reported lack of strong significant associations (p > 0.05) 

between the household food insecurity and anthropometric 

indicators of the nutritional statuses of female adolescents, 

most malnourished female adolescents (under and 

overweight/obese) in the study belonged to food insecure 

households, typifying double burden of malnutrition. This 

was similar to studies by Adeomi et al. (18) in Gombe and 

Osun States, Nigeria, Dirghayu et al. (51) in Nepal and 

Ajao et al. (32) in Ile-Ife, Nigeria, where a majority of 

malnourished adolescents belonged to food insecure 

households. This implied that female adolescents living in 

food insecure households had higher risks of being 

underweight as well as overweight/obese as a result of 

malnutrition. These findings were not surprising at all since 

these adolescents might face decreased dietary varieties or 

nutrient intakes due to decreased household budgets and 

high costs of healthy foods in recent years. The current 

findings demonstrated that household food insecurity 

affected nutritional outcomes of female adolescents by 

possible compromising quantity and quality of their dietary 

intakes. Thus, additional economic strains by the COVID-

19 pandemic on the available resource-constrained 

households should be considered to avoid dietary 

disruption and its subsequent consequences, especially on 

young girls from poor resource neighborhoods. 

limitation of the study  

This study included limitations that should be addressed 

in assessing its findings. First, as design of the study was 

cross-sectional, its ability to draw cause-effect relationships 

was limited. Second, the entire analysis was based on data 

that were collected during planting season of the year 

(April–August, 2022). However, the magnitude of 

household food insecurity might vary within seasons of the 

year. Moreover, recall and reporting bias in food security 

was possible since variables were based on a recall to 

situations happening a few weeks back from the actual data 

collection time. Despite these limitations, results of this 

study importantly contributed to the limited data available 

and allowed important insight into the current situation of 

food security and its distribution with nutritional status 

within a vulnerable population at high risks since the ease 

of COVID-19 measures. Further elaborated studies are 

necessary using further diverse samples. 

Conclusion 

In conclusion, this study reported that a substantial 

proportion of households (77.06%) within the study 

population were food insecure (mild, moderate or severe), 

which could be due to the lasting effects of COVID-19 

pandemic on food security. The study showed high 

prevalence of double burden of malnutrition 

(undernutrition and overweight/obesity) in adolescent girls 

from food insecure households in Ikwuano District, 

Nigeria. Although no significant associations were 

observed between the household food insecurity scores and 

anthropometric measures of the nutritional statuses of the 

adolescents in this study, a majority of malnourished 

female adolescents belonged to food insecure households. 

These results argue for increasing access to foods, 

especially during key developmental periods of rapid 

growth to tackle malnutrition (under and over-nutrition). 

This could help improve optimal nutrition and health status 

of adolescent girls and as well decreasing long-term 

adverse effects on their health.  
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