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Abstract

Background

Academic achievement is crucial for the social and economic development of young people
and determines the quality of education of a nation. According to different studies, food inse-
curity adversely affects children’s health, nutrition, and subsequent decline in academic per-
formance by impairing students’ ability to learn and therefore affects the achievement of the
Sustainable Development Goals (SDGs) of quality education and lifelong learning opportu-
nities for all. To provide evidence on the association of food insecurity with academic perfor-
mance is necessary. The current study assessed household food insecurity and its
association with academic performance among primary school adolescents in Hargeisa
City, Somaliland.

Methods

A school-based cross-sectional study was conducted among 630 primary school adoles-
cents from December 2021 to March 2022. Students were selected using a multistage sam-
pling technique. An interviewer-administered questionnaire was used to collect data on
household food security and socio-demographic variables and entered into Epi data version
3.1. The data was exported to SPSS version 26 for descriptive and multivariable logistic
regression analysis. Odds ratios and their 95% confidence intervals together with p <0.05
were utilized to declare statistical significance.

Results

The prevalence of food insecurity among school adolescents was 59.21%. The majority
(55.40%) of the school adolescents were poor academic performers. The frequency of ado-
lescents’ poor academic performance was significantly high (71.05%) among food insecure
households (P < 0.001) as compared to their counterparts whose households were food
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secure (32.68%). On multivariable analysis, household food insecurity (AOR = 5.24, 95%Cl
= 3.17-8.65), school absenteeism (AOR = 3.49, 95%ClI = 2.20-5.53), spending >2h/day
watching TV / screen media use (AOR =9.08, 95%CI = 4.81-17.13), high and middle wealth
households (AOR = 0.51, 95%CI = 0.30-0.88) (AOR = 0.40, 95%CI = 0.21-0.76) and habit-
ual breakfast consumption (AOR = 0.08, 95%CI = 0.03-0.20) had shown statistically signifi-
cant association with academic performance among primary school adolescents.

Conclusion

The present study revealed that household food insecurity has a high association with ado-
lescents’ academic performance. The prevalence of food insecurity is moderate, based on
the household food insecurity access scale. The results indicate the need for policies and
programs intended to improve household income by developing income-generation pro-
grams for lower-income families and enhance feeding programs such as national school
lunch and school feeding across schools in the country.

Background

Academic performance plays an important role in improving the quality of education, which
is essential for children to be socially and economically productive for their growth. Studies
showed that academic performance determines the success and failure of any educational sys-
tem. Good academic performance leads to positive educational attainment. This is an impor-
tant aspect in determining the quality of education in the country and the prosperity of the
rest of life [1]. In the context of education, academic performance is an educational goal that a
student, teacher, or institution can achieve over a period of time and is measured either by an
exam or continuous evaluation [2].

Health and nutrition issues for schoolchildren and adolescents are major barriers to access-
ing quality education and therefore affect the achievement of the Sustainable Development
Goals (SDGs) of quality education and lifelong learning opportunities for all [3]. According to
research studies, food insecurity adversely affects children’s health, nutrition, and academic
performance by impairing students’ ability to learn [4]. Food insecurity occurs when all house-
hold members do not have sufficient access to adequate quality and quantity of food to main-
tain an active and healthy lifestyle [5]. Children living in food-insecure households are more
likely to have a poor diet, which can lead to malnutrition and a subsequent decline in academic
performance [6].

Children need consistent access to sufficient food with regard to quantity and quality for
optimal physical, social, emotional, and cognitive growth during each stage of life [7, 8]. There-
fore, good school performance is an essential prerequisite for promoting future life opportuni-
ties in terms of employment and health [6]. Poor academic performance has a negative impact
on both individuals and society, including difficulty in obtaining and understanding informa-
tion, reduced income due to a low-quality occupation, reduced self-esteem, and poor health
[9]. Facilitating school education, personal learning, and skill building will help students access
and understand information for better health [9]. However, it is very important for children to
recognize the importance of good academic performance in order to ensure the future well-
being of the country [9].
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Poor school involvement and attendance at school due to a lack of access to quality foods
adversely affect adolescents’ educational achievement, resulting in poor academic perfor-
mance, repeated grades, early dropouts, late arrivals, etc. It causes anxiety, aggression, and
impaired social development in schoolchildren as well, thus reducing productivity in adult-
hood and the next generation [10-14]. Moreover, several studies have shown that persistent
deficiencies in micronutrient and macronutrient intakes are associated with impaired aca-
demic performance, social development, and an increased likelihood of being diagnosed with
psychosocial disorders [10].

Numerous studies have attempted to investigate the association between food insecurity
and academic achievement, and there was a negative association between food insecurity and
children’s school performance [3, 13, 15-18]. This indicates that it is necessary to understand
the household food insecurity effect on adolescents’ academic performance in the current
study area. Therefore, this study is set out to assess the effect of household food insecurity on
adolescents’ academic performance in Hargeisa, Somaliland.

Methods

The study was conducted in Hargeisa, the capital of Somaliland, a self-declared independent
state without international recognition located in the northwestern part of Somalia. The area is
located at a latitude and longitude of 11° 27°N and 42° 35’E with an elevation of 1,334 meters
above sea level. It has six districts with an estimated population of 1.5 million. It has twenty-
one governmental primary schools, fourteen private primary schools, eighteen kindergarten
schools, and six boarding schools. The study was conducted from December 2021 to March
2022. A school-based, cross-sectional study was conducted. The source population was all stu-
dents attending the governmental primary schools in Hargeisa. The study excludes private
schools. This is because lower-income students attend public schools due to economic con-
straints on attending private schools. The study focused on public schools in order to highlight
key factors that contribute to academic performance among lower-income students who ide-
ally attend public schools over private ones. Hence, presenting evidence from governmental
schools could lead policymakers to act towards empowering public schools” performance,
which has a direct effect on private schools. The study population was all randomly selected
students who attended governmental primary schools during the study period and fulfilled the
inclusion criteria. The inclusion criteria were all students between 10-19 years of age (adoles-
cents), those who were residents of the town for at least six months, those whose parents or
caregivers consented to participate in the study, and those who were not seriously ill.

Sample size and sampling procedure

The sample size was determined using a single population proportion formula. The assump-
tions considered in the determination of the sample size were 50% prevalence of students with
poor academic performance since there is no previous prevalence, confidence level of 95%
(1.96), margin of error of 5%, and design effect of 1.5. Based on this assumption, the calculated
sample size was 576. After adding 10% for non-response, the final sample size was 634.

Sampling techniques and procedures

Multistage sampling method was used to select participants, the sampling frame of the study
schools was the list of the governmental primary schools obtained from Ministry of Education
(MoE). Of the twenty-one governmental primary schools, six schools were selected randomly
by using a lottery method based on WHO recommendation to include at least 30% of the total
schools. In these selected schools, they serve about 7250 students attending a full primary
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school cycle. The determined sample size was proportionally allocated to the selected schools
and to give equal probability of being selected into the study; a simple random sampling
method (lottery method) was used to select the study units from a list of students obtained
from the schools.

Data collection tools and methods

The data were collected through face-to-face interviews using an interview-administered ques-
tionnaire that was prepared in English and later translated into the Somali language. The stan-
dardized tool for measuring the wealth index was adopted from the EDHS (Ethiopia
Demographic and Health Survey) in 2016 and analyzed using principal components analysis
(PCA).

Academic performance. Itisa comprehensive measure at the school level based on a stu-
dent’s grade score average on the standard school achievement test. Poor and good academic
performance are defined as a score below and above the average of the students’ grade score,
in conformity with a mean score of 50% set as the promoted mark by Somaliland’s national
examination center. The participant’s academic performance was assessed using midterm
examinations’ grade scores in all subjects. The mean score of academic performance was cate-
gorized and recorded as high academic performance (>75%), average academic performance
(50-74%), and low academic performance (<50%) and the mean score was further dichoto-
mized into poor (<49%) and good (>50%).

Household food insecurity. Household food insecurity was measured in the last three
months using an adaptation of the Household Food Insecurity Access Scale (HFIAS) [19]. Pre-
viously verified in many countries [11, 18, 20]. HFIAS consists of nine items asking respon-
dents how often they experience different situations and levels of food insecurity. Each of the
nine items was scored from 0 to 3, and the response options were none coded as “0,” rarely as
“1,” sometimes as “2,” and often as “3.” For descriptive purposes, HFIAS was categorized into
different degrees (or prevalence) of food securely, mildly, moderately, and severely food inse-
cure [19]. However, for further analysis, food security was dichotomized into “food secure”
and “food insecure,” which was used constantly throughout the study.

Socio-demographic. The overall socio-demographic characteristics of both students and
their parents were assessed, including age, sex, paternal and maternal marital status, education,
and employment. House ownership type was asked of parents and dichotomized into “pri-
vately owned” and “rented house.” Additionally, parents were asked whether they receive
financial support or not, and responses were dichotomized into “yes” and “no.”

Wealth index. It is a measure of the household’s economic situation. The wealth index
was generated using Principal Component Analysis (PCA) by considering the adolescent’s
household assets, such as a working TV or radio, refrigerator, house ownership, washing
machine, car, bicycle, computer or laptop, electricity, table and chairs, a bed with cotton,
sponge, or spring mattress, as well as a gas cooker, mobile phone, and bank account. The
index had adequate internal consistency (Cronbach’s alpha = 0.864). All “yes” responses were
coded as one and “no” responses were coded as zero. Finally, the results were converted into
tertiles and categorized into lower, moderate, and higher [21].

Illnesses and feeding practices. The students’ overall illness and feeding practices were
assessed. Responses to breakfast were dichotomized into three groups as follows: “having
breakfast rarely (0-2 days)” or “having breakfast occasionally (3-4 days)” or “having breakfast
frequently (5-7 days).” We also asked for information on the meal frequency, and responses
were dichotomized into “eating meals less than 3 times per day” or “eating meals equal to or
more than 3 times per day.” The students’ illnesses were assessed, asking “whether they were
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ill, had diarrhea, fever, or cough for the past 4 weeks.” Responses were dichotomized into “yes”
or “no.”

School absenteeism. Absence was defined as any illegal absence from school of at least
one day in the previous semester, excluding days when school is officially closed (national or
religious holidays) [3]. The students were asked, “How many days have you been absent from
the school during the first term?” Then responses were categorized into “never absent,”
“absent 1-3 days,” “4 days & above,” Then, the absenteeism was further dichotomized into
“absent” and “never absent.”

Study time. The study duration at home was divided into “almost none,” “1 to 2 h,” “2 to 3
h,” “3 to <4 h,” and “>4.” Then, the study duration was dichotomized into “<1h” or “>1h.”

Physical activity. Vigorous physical activity was assessed because it is strongly and inde-
pendently associated with markers of cardio-metabolic health and can be more reliable than
light or moderate physical activity. Students were asked if they were engaged in intense activity
for more than three days a week, and the "yes" answer was coded (1) and the "no" answer was
coded (0). Intense activity was defined as an exercise, game, or dance that made them breathe
hard, made their legs feel tired, or made them sweat [22].

Screen time is the duration that children or adolescents spend on television viewing, video
game playing, and Internet use. The students were asked “the average number of hours they
spent in a day watching TV, movies, video game playing, mobile phones, Internet, and overall
screen media” [23]. This was separated from the weekend and the time of their homework,
which was not included in our assessment of screen time use. Response options were as fol-
lows: None, 1 h/day, 1-2 h/day, 3-4 h/day, 5-6 h/day, and 7 h/day. Finally, responses were
dichotomized into “< 2 h/day” and “>2h/day.”

Data processing and analysis processing procedures

The data were entered into Epi Data Version 3.1 and then exported to Statistical Package for
the Social Sciences (SPSS) Version 26 for statistical analysis. Data summary statistics were
computed to define the study participants in relation to important variables.

The bivariate analysis was performed to select candidate variables for the multivariable
regression analysis at P<0.25, and Crude Odd Ratio (COR) with 95% CI was also used.
Accordingly, variables including food security status, student’s birth order, head of household,
maternal education, paternal education, household wealth index, habitual breakfast intake,
daily meal frequency, school absenteeism, study duration at home, screen time, and hand
wash practices were entered into a multivariable logistic regression to identify significant vari-
ables and control the potential confounding effects. The final statistical association was mea-
sured by AOR and 95% CI. The goodness of the model was tested by the Hosmer-Lemeshow
test, and the model was fit with P -value = 0.600. Principal Component Analysis (PCA) was
done to generate a household wealth index score. All assumptions of PCA were checked and
fulfilled; the final factors were taken and categorized into three categories: “lower,” “
ate,” and “higher.”

moder-

Data quality management

A structured questionnaire was translated to Somali and back to English for consistency.
Three days of intensive training were given to data collectors and supervisors. Written consent
was obtained from participants and their guardians or parents. Telephone interviews were
used for parents or guardians who were unable to attend school during data collection (due to
childcare needs, illness, work restrictions, etc.).
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A pre-test was conducted at five percent of the whole sample size in Arabsiyo, a nearby pri-
mary school outside the study area one week before the data collection time. The multicolli-
nearity of independent variables was checked using Variance Inflation Factor (VIF) < 10 in
the regression model.

Ethics approval and consent to participate

Ethical clearance was obtained from the ethical review committee of Jimma University. Offi-
cial permission was acquired from the MoE in Somaliland. Formal letters of cooperation were
written to all selected public primary schools’ administrations in Hargeisa City. Verbal and
written consent was obtained from participants and their parents or caregivers. Privacy, ano-
nymity, and confidentiality were ensured throughout the process of the study. Finally, this
study was conducted in accordance with the declaration of Sagal Mohamed Adam.

Results
Socio-demographic and economic characteristics

A total of six hundred thirty-four school adolescents were planned to be involved in the study,
and six hundred thirty were recruited in this study with a 99.3% response rate. The mean age
of the respondents was 14.04 (£1.69), and more than half (58%) of the respondents were in the
age range of 13-15 years. The majority of study participants were female (51.3%). Most of the
households are composed of more than six members (62.9%). As a result, students whose
mothers and fathers had no formal education had poorly attained academic performance
(50.3% and 16.3%) compared to those who had good academic performance (26.5% and 7.9%,
respectively). Half of students (59.9%) from the lower household wealth index had poor aca-
demic performance compared to their peers, who had good academic performance (37.7%) at
P<0.001 “Table 1.”

Academic performance and household food insecurity

The frequency of poor academic performance is significantly higher in adolescents from food-
insecure households than in adolescents from food-secure households (P<0.001).

The majority (71%) of adolescents from food-insecure households had poorer academic
performance than adolescents from food-secure households (32.7%) “Fig 1.”

Adolescent’s illness, feeding, lifestyle and environmental health related
factors

The majority of participants, 410 (65.1%), did not eat breakfast before going to school, and this
shows that students who did not eat their breakfast performed poorly (66.5%) compared to
those who took their morning breakfast (33.5%). Of the total participants, 339 (53.8%) were
absent from school, and those who were absent had poor academic performance (70.8%) com-
pared to their peers who were not absent from school (29.2%). Three hundred forty-six (55%)
respondents were spending over 2 hours per day on screen watching, including TV watching
or video game playing, and 61.9% of them had poor academic performance compared to those
who watched less than 2 hours per day (38.1%). The majority of 366 (58.1%) study participants
drank water from tap water sources. Three hundred fifty-nine (56.2%) of respondents did not
wash their hands with soap after the toilet; of those, 62.5% had poor academic performance
compared to their counterparts who wash their hands with soap after toilet “T'able 2.”
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Table 1. Socio-demographic and economic characteristics of school adolescents and their families by academic performance in Hargeisa city, Somaliland. (n = 630)
2022.

Characteristics Category Good AP n(%) Poor AP n(%) % P

Student age (years) 10-12 60 (21.4%) 72 (20.6%) 21.0 0.361
13-15 170 (60.5%) 200 (57.3%) 58.7 0.232
16-19 51 (18.1%) 77 (22.1%) 20.3

Gender Male 132 (47.0%) 175 (50.1%) 48.7 0.429
Female 149 (53.0%) 174 (49.9%) 513

Student birth Order First child 78 (27.8%) 82 (23.5%) 25.4
Second child 90 (32.0%) 92 (26.4%) 28.9 0.897
Third &above child 113 (40.2%) 175 (50.1%) 45.7 0.052

Household head Father 142 (50.5%) 166 (47.6%) 48.9 0.002
Mother 104 (37.0%) 98 (28.1%) 32.1 0.000
Other family member 35 (12.5%) 85 (24.4%) 19

Household head’s gender Male 161 (57.3%) 205 (58.7%) 58.1
Female 120 (42.7%) 144 (41.3%) 41.9 0.715

Parent/caregiver’s Marital status Married 202 (71.9%) 247 (70.8%) 67.8 0.759
Unmarried ® 79 (28.1%) 102 (29.2%) 32.2

Mother’s education No formal education 74 (26.5%) 174 (50.3%) 39.7 0.000
Read and write * 74 (26.5%) 61 (17.6%) 21.6 0.229
Primary level 53 (19.0%) 50 (14.5%) 16.5 0.131
Secondary level 53 (19.0%) 48 (13.9%) 16.2 0.161
Collage and above 25 (9.0%) 13 (3.8%) 6.1

Mother’s occupation Housewife 180 (64.5%) 237 (68.5%) 66.7 0.526
Government employee 9 (3.2%) 12 (3.5%) 34 0.759
Merchant 37 (13.3%) 36 (10.4%) 11.7 0.576
Others © 53 (19.0%) 61 (17.6%) 18.3

Father’s education No formal education 22 (7.9%) 57 (16.6%) 12.7 .000
Read and write * 30 (10.8%) 43 (12.5%) 11.7 .046
Primary level 40 (14.3%) 57 (16.6%) 15.6 .028
Secondary level 44 (15.8%) 67 (19.5%) 17.8 .010
Collage and above 143 (51.3%) 120 (34.9%) 42.2

Father’s occupation Government employee 105 (37.6%) 126 (36.6%) 37.1 0.724
Merchant 68 (24.4%) 88 (25.6%) 25.0 0.624
Others © 98 (35.1%) 122 (35.5%) 35.3 0.672
Unemployed 8(2.9%) 8(2.3%) 2.6

Household size <6 107 (38.1%) 127 (36.4%) 37.1 0.663
>6 174 (61.9%) 222 (63.6%) 62.9

House ownership type Private 179 (63.7%) 209 (59.9%) 61.6 0.328
Rent 102 (36.3%) 140 (40.1%) 38.4

Household wealth Index (tertiles) Lower 106 (37.7%) 209 (59.9%) 50.0 0.000
Middle 64 (22.8%) 56 (16.0%) 19.0 0.534
Higher 111 (39.5%) 84 (24.1%) 31.0

Financial support No 159 (56.6%) 207 (59.3%) 58.1 0.490
Yes 122 (43.4%) 142 (40.7%) 41.9

# who learnt adult education or attended non-formal education
® single, divorced, separated, or widowed
“ non-government employee or daily laborer.

https://doi.org/10.1371/journal.pone.0303034.t001
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71.0%

67.3% B Food insecure
B Food secure

40

Poor Good

Academic grade scores (p<0.001)
Fig 1. AP by FIL.
https://doi.org/10.1371/journal.pone.0303034.9001

Academic performance

The average grade score of the study participants was 52.6 + 17.6, with a minimum and maxi-
mum value of 17.40% and 89.70%, respectively. Ninety-six (15.2%) had high academic perfor-
mance (>75%), and 185 (29.4%) had average academic performance (50-74%). The majority
of the participants, 349 (55.4%) had low academic performance [<50%]. “Fig 2.”

Predictors of academic performance

Findings of multivariable logistic regression analysis showed that household food insecurity
(AOR = 5.24, 95%CI = 3.17-8.65), school absenteeism (AOR = 3.49, 95%CI = 2.20-5.53),
spending >2h/day watching TV or screen media use (AOR = 9.08, 95%CI = 4.81-17.13), high
and middle wealth households (AOR = 0.51, 95%CI = 0.30-0.88), (AOR = 0.40, 95%CI = 0.21-
0.76) and habitual breakfast intake (AOR = 0.08, 95%CI = 0.03-0.20) were significantly associ-
ated with academic performance among school adolescents “Table 3.”

Discussion

The overall prevalence of household food insecurity among school adolescents in Hargeisa
City was 59.21%. This finding is much higher than the national prevalence of household food
insecurity, which is 53% [24]. This difference may be attributed to the use of different method-
ologies, including sampling techniques, in these studies. Furthermore, the prevalence of poor
academic performance among primary school adolescents in this study was 55.4%. This preva-
lence is higher than the national prevalence of poor academic performance among primary
school students, which was 51.97% in 2018 [25].

The present study revealed that poor academic performance among school adolescents was
significantly higher in food-insecure households. Adolescents from food-insecure households
had lower academic scores than those from food-secure households. This finding is consistent
with previous studies [6-8, 13]. This may be attributed to poor understanding of the lecture,
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Table 2. Student’s illness, feeding, lifestyle and environmental health related characteristics of school adolescents by academic performance in Hargeisa city, Soma-

liland. (n = 630) 2022.

Characteristics Category Good AP n(%) Poor AP n(%) % P

Any illness in the last 4 weeks No 166 (59.1%) 208 (59.6%) 59.4 0.894
Yes 115 (40.9%) 141 (40.4%) 40.6

Diarrhea in the last 4 weeks No 263 (93.6%) 320 (91.7%) 92.5 0.367
Yes 18 (6.4%) 29 (8.3%) 7.5

Fever/cough illness in the last 4 weeks No 156 (55.5%) 208 (59.6%) 57.8 0.303
Yes 125 (44.5%) 141 (40.4%) 422

Breakfast intake No 111 (39.5%) 232 (66.5%) 65.1 0.000
Yes 170 (60.5%) 117 (33.5%) 349

Habitual breakfast intake Rare (0-2 days) 21 (7.5%) 79 (22.6%) 15.9 0.000
Occasional (3-4 days) 113 (40.2%) 159 (45.6%) 26.3 0.000
Frequent (5-7 days) 147 (52.3%) 111 (31.8%) 57.8

Daily meal frequency <3 times 108 (38.4%) 157 (45.0%) 42.1 0.098
>3 times 173 (61.6%) 192 (55.0%) 57.9

Absenteeism from school Absent 92 (32.7%) 247 (70.8%) 53.8 0.000
Never absent 189 (67.3%) 102 (29.2%) 46.2

Study duration at home <1 h/day 108 (38.4%) 217 (62.2%) 51.5 0.000
>1 h/day 173 (61.6%) 132 (37.8%) 48.5

Typical nightly sleep <8h 113 (40.2%) 127 (36.4%) 38.1 0.326
>8h 168 (59.8%) 222 (63.6%) 61.9

Vigorous physical activity (PA) No 206 (73.3%) 242 (69.3%) 71.1 0.275
Yes 75 (26.7%) 107 (30.7%) 28.9

Smoking status Non-daily smokers 256 (91.1%) 312 (89.4%) 90.2 0.476
Daily smokers 25 (8.9%) 37 (10.6%) 9.8

Screen time on weekday <2 h/day 151 (53.7%) 133 (38.1%) 45.0
>2h/day 130 (46.3%) 216 (61.9%) 55.0 0.000

Source of drinking water Protected spring/ well 124 (44.1%) 140 (40.1%) 41.9 0.310
Tap water 157 (55.9%) 209 (59.9%) 58.1

Adolescent’s hand washing practice with soap after toilet No 141 (50.2%) 218 (62.5%) 56.2 0.002
Yes 140 (49.8%) 131 (37.5%) 43.8

Adolescent’s hand washing practice with soap before meal No 151 (53.7%) 194 (55.6%) 54.8 0.643
Yes 130 (46.3%) 155 (44.4%) 452

https://doi.org/10.1371/journal.pone.0303034.t002

tiredness, poor attendance due to the inability to purchase food to eat at school, lack of concen-
tration in class, and thinking about food instead of studying. Various studies reported that
respondents with food insecurity experience poor eating habits and inadequate energy, which
can lead to physical fatigue and poor concentration in the class [26-28]. Food insecurity has
also been shown to lead to malnutrition, undermining outcomes that may contribute to poor
academic performance in children, such as poor dietary intake, poor psychosocial outcomes,
mental health, and cognitive development [6, 14, 18]. However, a multisectoral approach to
enhancing students’ access to food at the school level is required. Although the WFP school
feeding program is only active at public schools for Internally Displaced Populations (IDPs),
this may not be effective for the rest of the food-insecure students studying at other public
schools in the city.

Our results imply that having a lower household wealth index has a negative impact on aca-
demic performance. This indicates that adolescents from lower wealth households had poor
academic performance as compared to their peers from high- and middle-wealth households.
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https://doi.org/10.1371/journal.pone.0303034.9002

This finding has consistency with previous studies done in Malaysia and Iran [29, 30]. This
may be due to a lack of access to high-quality foods, balanced nutritional intake, health ser-
vices, and additional learning materials that contribute to school participation and learning
abilities. Plenty of research studies support the idea that households with better economic sta-
tus can usually provide a better educational basement for their children, while those from low-
income households are more likely to be retained in grade, have health problems, poor nutri-
tion, and poor academic performance than their counterparts from higher-income households
[31-33].

The study also revealed that screen time has a significant association with academic perfor-
mance. Adolescents who spend >2 hours per day on watching TV, video game playing, and
overall screen media use had lower academic scores than those who spent < 2 hours per day.
The findings of this study are consistent with previous research studies. A systematic review
and meta-analysis showed that there is a strong association between academic performance
and screen time [33-36]. This could be due to a loss of attention in the class, lack of interest
and spending less time on activities that can contribute to good academic achievements, such
as reading, doing homework, and regular studying. A research study found that screen time
has a detrimental effect on school performance because it eliminates the time that would nor-
mally be spent doing schoolwork, reading for pleasure, or engaging in other educational activi-
ties [34]. This finding supports the 24-hour movement guidelines in terms of screen time,
which suggests adherence to screen time recommendations is associated with good academic
performance among school adolescents [23].

Habitual consumption of breakfast has a significant association with academic perfor-
mance. Students who consumed their breakfast frequently had good academic performance as
compared to their counterparts. This finding is similar to previous studies reporting an associ-
ation between breakfast consumption and academic performance [37-39]. This may be for
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Table 3. Multivariable logistic regression analysis of factors associated with academic performance among primary school adolescents in Hargeisa city, Somaliland

(n = 630) 2022.

Variables Categories Academic Performance COR (95% CI) AOR (95% CI) P-value
Poor (%) Good (%)

Student birth order First child 82 (51.2) 78 (48.8) 1 1
Second/ above 267 (56.8) 203 (43.2) 1.251(0.873, 1.793) 1.254(0.748, 2.102) 0.391

Household head Father 166 (53.9) 142 (46.1) 0.481(0.306, 0.757) * 0.535(0.254, 1.126) 0.099
Mother 98 (48.5) 104 (51.5) 0.388(0.240, 0.627) ** 0.529(0.242, 1.156) 0.110
Relatives 85 (70.8) 35(29.2) 1 1

Maternal education No education 174 (70.2) 74 (29.8) 4.522(2.194, 9.320) ** 2.473(0.906, 6.745) 0.077
Read and write * 61 (45.2) 74 (54.8) 1.585(0.748, 3.359) 0.403(0.139, 1.167) 0.094
Primary level 50 (48.5) 53 (51.5) 1.814(0.837, 3.932) 1.009(0.360, 2.829) 0.986
Secondary level 48 (47.5) 53 (52.5) 1.742(0.802, 3.783) 0.416(0.147, 1.179) 0.099
Collage & above 13 (34.2) 25 (65.8) 1 1

Paternal education No education 57 (72.2) 22 (27.8) 3.087(1.784, 5.344) ** 1.028(0.452, 2.336) 0.947
Read and write * 43 (58.9) 30 (41.1) 1.708(1.010, 2.889) * 1.354(0.629, 2.918) 0.439
Primary level 57 (58.8) 40 (41.2) 1.698(1.060, 2.721) * 1.606(0.774, 3.333) 0.203
Secondary level 67 (60.4) 44 (39.6) 1.815(1.156, 2.849) * 1.676(0.885, 3.173) 0.113
Collage & above 120 (45.6) 143 (54.4) 1 1

Food secure status Food insecure 265 (71.0) 108 (29.0) 5.053(3.584, 7.125) ** 5.245(3.178, 8.654) 0.000
Food secure 84 (32.7) 173 (67.3) 1 1

Household wealth index Lower 209 (66.3) 106 (33.7) 1 1
Middle 56 (46.7) 64 (53.3) 0.444(0.289, 0.681) ** 0.403(0.212, 0.767) 0.006
Higher 84 (43.1) 111 (56.9) 0.384(0.266, 0.554) ** 0.515(0.301, 0.883) 0.016

Habitual breakfast intake Rarely (0-2d) 79 (79.0) 21 (21.0) 1 1
Occasional(3-4d) 124 (74.7) 42 (25.3) 0.785(0.433, 1.423) 0.522(0.219, 1.246) 0.143
Frequency (5-7d) 146 (40.1) 218 (59.9) 0.178(0.105, 0.301) ** 0.080(0.031, 0.205) 0.000

Daily meal frequency <3 times 157 (59.2) 108 (40.8) 1.310(0.951, 1.803) 0.719(0.423, 1.223) 0.224
>3 times 192 (52.6) 173 (47.4) 1 1

School absenteeism Absent 247 (72.9) 92 (27.1) 4.975(3.542, 6.986) ** 3.493(2.205, 5.534) 0.000
Never absent 102 (35.1) 189 (64.9) 1 1

Study time at home <1 h/day 85 (68.5) 39 (31.5) 1.998(1.316, 3.032) * 1.149(0.598, 2.210) 0.676
>1 h/day 264 (52.2) 242 (47.8) 1 1

Screen time < 2 h/day 133 (40.5) 195 (59.5) 1 1
>2h/day 216 (71.5) 86 (28.5) 3.682(2.639, 5.139) ** 9.087(4.819, 17.13) 0.000

Hand wash practice after toilet No 213 (60.2) 141 (39.8) 1.555(1.132,2.137) * 0.660(0.368, 1.183) 0.163
Yes 136 (49.3) 140 (50.7) 1 1

COR Crude Odd Ratio, AOR Adjusted Odd Ratio, CI Confidence Interval

*Significant at <0.05
**Significant at <0.001

*who learnt adult education or attended non-formal education.

https://doi.org/10.1371/journal.pone.0303034.t003

those who have taken their breakfast habitually have sufficient energy to be active, attentive,
participate in class, walk long distances to school, concentrate, and remain engaged while in
school. A cross-sectional study conducted in southern Ethiopia also showed that breakfast
meals contribute to improving cognition [40]. Children who consume breakfast are more

likely to meet their energy and overall nutrient requirements compared to those who do not
have breakfast [41].
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School absenteeism was another factor that was significantly associated with academic per-
formance. Adolescents who were absent from school had poor academic performance as com-
pared to their counterparts. This finding is consistent with previous research studies [42, 43].
This might be due to failure to catch the valuable information from the lectures and the
unclear concepts that lead to inadequate learning that may result from inadequate access to
food and enough energy. Adolescents may skip school because they cannot afford food to
attend school or because they do not have enough food at home to get enough energy to walk
long distances to school [18]. However, research studies have shown that regular school atten-
dance promotes teamwork, self-confidence, and the ability to understand basic conceptual
learning [43].

Ensuring food security for students in school is very important, considering that this is the
environment where children eat most of their meals. Food consumption among students is
not yet assessed, which is a crucial indicator for the assessment of food insecurity. Thus, a
more detailed analysis covering different aspects of food consumption would allow for a more
comprehensive understanding of students’ eating habits. The association of food security sta-
tus with academic performance among adolescents may differ in different communities.
Therefore, the findings may serve to provide evidence regarding the relationship between food
insecurity and academic performance, specifically in developing countries that were examined
in a few studies. Again, the influence of sociodemographic factors, including maternal educa-
tion and the dynamics of female-headed households in relation to food security, is required to
be studied deeply. Moreover, to explore clear associations between food insecurity and devel-
opmental consequences, studies and new approaches are needed. For instance, measuring the
impact of national programs such as the School Feeding Program in Somaliland on children’s
academic performance can serve as an opportunity to explore such associations. In any case,
the results suggest the need for nutrition and educational supplemental programs for low-
income and food-insecure students to provide them with equal opportunity.

The current study had limitations. The cross-sectional design cannot establish a causal rela-
tionship between variables. The other limitation of this study is that it was conducted in public
primary schools, which may not be representative of private schools. There might also be recall
bias as respondents may forget past food intake, but data collectors were given intensive train-
ing on how to probe respondents to remember their food intake. Another limitation was the
lack of similar studies for making comparative discussions, especially among school adoles-
cents in Hargeisa. Further study in this area should be conducted to support these findings.
Despite these, we utilized an adequate sample size and the mean score of the students’ average
as the cut-off value to say good or poor academic performance, which could help the findings
be generalizable to primary school students.

Conclusion

This study revealed the prevalence of household food insecurity among school adolescents in
Hargeisa City was 59.21%, and household food insecurity was strongly associated with poor
academic performance. School absenteeism, high and middle-income households, habitual
breakfast intake, prolonged television watching, or screen media use also showed a significant
association with academic performance.

Therefore, a multi-sectoral response is needed to develop policies and strengthen programs
intended to improve household income through income generation approaches for lower-
income households. In addition to that, enhancing school feeding programs that are currently
specific to a small number of schools, effectively introducing school gardening programs or
including food gardening at school in the education curriculum across the country, initiation
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of the School Breakfast Program (SBP), and Afterschool Nutrition Programs (ANP) in order
to address food insecurity and its negative consequences on education. Although the WFP
school feeding program is only active at public schools for Internally Displaced Populations
(IDPs), this may not be effective for the rest of the food-insecure students studying at other
public schools in the city.
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