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Abstract

Background: Studies exploring adolescent dietary patterns (DP) and nutritional status often
focus on in-school adolescents with limited data on out-of-school adolescents.

Methods: We sampled 190 out-of-school adolescents on an apprenticeship in Agbowo
community, Ibadan, Nigeria. Anthropometric measurements, weight (kg), and height (cm)
were taken (to determine the height-for-age and body-mass-index-for-age z-scores) using the
WHO AnthroPlus and WHO cut-off points to classify stunting and overweight/obesity. The
frequency of food consumption was assessed using an 84-item food frequency questionnaire.
The DP was extrapolated using principal component analysis. Bivariate and multivariate
logistic regression analyses were used to assess the relationship between sociodemographic
variables, anthropometric indices, and DP at P<0.05.

Results: Mean age was 16.9+1.9 years, 61.6% were females and 58.4% had mothers who had
at least secondary education. Overall, 12.1% were stunted and 9.5% were overweight/obese.
Stunting was significantly more prevalent (P=0.005) among males (20.5%) than females
(6.8%). Males had higher odds for stunting [OR: 3.48 (1.39, 8.75) P=0.008], and a lower
odds of adhering to a ‘healthy’ DP; [OR: 0.42 (0.22, 0.80), P=0.009]. Also, adolescents with
mothers who had at least a secondary school education were less likely to adhere to an
‘unhealthy’ DP [0.26 (0.11, 0.59), P=0.001].

Conclusion: Targeted nutrition education is needed to address unhealthy dietary patterns,
particularly among out-of-school adolescent boys.
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Introduction

Adolescence is a critical stage in life (Ambrosini 2013) that is associated with both
physiological and psychological changes (Aparicio et al. 2017) that not only impact
nutritional wellbeing but also future risk of disease (Das et al. 2017, Hu et al. 2016). Over the
years, the nutrition transition has progressively accelerated the incidence of non-
communicable diseases worldwide particularly among adolescents. The dual burden of
undernutrition and over-nutrition among adolescent populations significantly impacts
outcomes in adulthood (Hu et al. 2016). While dietary patterns represent the diversity,
magnitude and/or blend of foods in diets (Sédnchez-Villegas and Martinez-Lapiscina 2018)
when measured over a period of time, it is also a useful determinant in assessing food
exposure, nutritional status, and health outcome(s) (Herzog and Cunningham-Rundles 2015,
Badimon, Mendieta, and Vilahur 2015) in populations.

Given that nutrients are not consumed singly in diet (Okekunle et al. 2018), identifying
dietary patterns across multiple foods is a useful epidemiological tool for understanding
dietary exposure and implementing appropriate dietary interventions (Hu 2002). Various
reports (Hu et al. 2016, Tayel, El-Sayed, and El-Sayed 2013) have discussed the implications
of dietary patterns in adolescence as well as providing additional information on demographic
correlate of these dietary patterns with health events in late adulthood.

However, most studies exploring dietary pattern adherence among adolescents focus on in-
school adolescents with limited information among out-of-school adolescents, who are
predominantly from low-resource backgrounds (Bashour 2004, Kotecha et al. 2013, Lehto et
al. 2014, Lillie et al. 2019). About 250 million children and adolescents were out-of-school
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globally, with the highest out-of-school rates among adolescents from sub-Sahara Africa
(UIS 2019). Studies have shown that out-of-school adolescents from sub-Sahara Africa are at
elevated risk of adverse health outcomes ranging from non-communicable diseases, mental
health problems, to disabilities of sexual and reproductive health (De Neve et al. 2020, De
Neve et al. 2015, Viner et al. 2017).

Yet data on their nutritional status and dietary proclivities are generally limited. In addition,
the significance of sociodemographic and lifestyle factors related to dietary patterns in this
group has received little attention. Such information will significantly aid the understanding
of their nutritional needs, providing insights into suitable strategies to improve their dietary
habits and mitigate their burden of poor nutritional status. This study assessed nutritional
status, dietary patterns, and associated factors among out-of-school adolescents in Ibadan,
Southwestern Nigeria.

Methods
Design

The study was cross-sectional in design and carried out between February and December
2015 in Ibadan North Local Government Area of Oyo State, Southwest Nigeria.

The participants were out-of-school adolescents between 10 to 19 years. The sample size was
estimated using a two-sided type I error of 5% and a statistical power of 80% to detect an
odds ratio of 1.5 based on the estimated proportion of out-of-school children determined by
the Education Policy and Data Centre in the United States (EPDC 2013) and using the 2008
Nigeria Demographic Health Survey (National Population Commission - NPC/Nigeria and
ICF Macro 2009). Using the formulae: {Z7_, Xp(1-p)}=+ e? (Charan and Biswas

2013); Z=1.96, the proportion of out-of-school adolescents in Southwest Nigeria (p) = 8%
(0.08), and type I error (e) = 0.05, we estimated a sample size of 108.5. We included an
additional 20% of the sample size to cater for the non-response rate and arrived at a final
sample of 130 respondents.

Respondents were recruited through a four-stage sampling procedure. Ibadan North Local
Government Area (LGA) was selected (by simple balloting) from five LGA in Ibadan
municipality and we selected a political ward (ward 12) from among the twelve wards (each
consisting of several communities) in Ibadan North LGA, also by simple balloting. Agbowo
community was purposively selected out of the six communities in ward 12 because it was
the only community with a complete list of registered tailor outlets (TO) at the time of the
study. In Ibadan, tailoring is the major apprenticeship that engages both male and female out-
of-school adolescents; other apprentices are usually skewed towards either males only
(carpentry, mechanics, bricklaying) or females only (hairdressing, bead-making, cosmetics).
Agbowo has many features of an urban slum: overcrowding, unplanned housing, and lack of
basic social amenities (Akinremi and Samuel 2015), and it has a projected population of
97,219 residents (Balogun 2019).

Out-of-school adolescents were then selected by systematic random sampling. First, we
enumerated a total of 300 TOs that had out-of-school adolescents as apprentices (N). A
sampling interval (i) was calculated by dividing N with the proposed number of respondents
(n=130) for the study [i.e. i = 300/130 = 2.3]. Second, the first TO was randomly selected (by
simple balloting from the sampling frame of the enumerated TO), and every 2™ TO was
selected afterwards. At each TO selected, the proprietors and trainers of the TO were
approached to approve the recruitment of out-of-school adolescents working in their
organization for the study. Every eligible out-of-school adolescent (in each TO) who
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voluntarily provided written (and signed/thumbprint) informed consent was recruited and
interviewed.

Adolescents who self-reported non-school attendance but were involved in a form of non-
formal apprenticeship were recruited in the study if they met the following criteria; a)
apparently healthy, b) aged 10-19 years c) residing within Ibadan for at least the last 2 years
and c) currently not enrolled in, and/or dropped out any form of formal education in the last 3
years or more.

Trained personnel obtained information on sociodemographic and lifestyle characteristics
through in-person interviews. Participants provided information on age at last birthday (in
years), sex, marital status (single or married), school drop-out point, parents’ education, the
region of residence (peri-urban or urban), birth order, whether living with both parents or
otherwise, household size, whether they frequently skipped meals during the day, preference
for snacking while away from home and/or home-cooked meals.

Weight (+0.1kg) and height (£0.1cm) of participants (while wearing light-weight clothing
without shoes) were assessed using a standard weighing scale and stadiometer, respectively,
by qualified personnel using the WHO protocol (WHO 2020). Height for age (HA) and body
mass index (BMI) for age z-scores were computed using WHO AnthroPlus. HA z-scores < -
2SD was categorized as “stunted” (WHO 2007a) and BMI for age z-scores > +1SD as
overweight/obese (WHO 2007b) using the WHO cut-off points.

Dietary pattern derivation

Frequency of foods consumed in the last 7 days was assessed with an 84-item food frequency
questionnaire containing eight food groups namely; cereals, root and tubers, legumes,
vegetables, fruits, meat, fish, and snacks. Participants recalled the average weekly
consumption frequency of food items with scores ranging from 0 — “never/occasionally to 7 -
“daily”. Using the statistical procedure of principal component analysis (Okekunle et al.
2018), dietary patterns (DP) were determined from examining factor loadings of dietary
intake. Using an eigenvalue > 1, scree plot test and factor interpretability, two (2) factors
were identified. Factor scores in each DP were ranked in increasing order and respondents
were classified as having ‘low’ adherence to the DP if their factor score was <50th percentile
of the overall factor score in that DP. Also, respondents were classified as having ‘high’
adherence if they had a factor >50th percentile of the overall factor score in that DP.

Statistical analysis

The factor score of respondents in each DP was ranked from lowest to highest and a
respondent was classified as having a ‘low’ adherence if their factor score was <50th
percentile of all scores in that DP, otherwise ‘high’ adherence if factor score was >50th
percentile. Sociodemographic characteristics and eating behaviour were evaluated across the
distribution of stunting, overweight/obesity and DP wusing chi-square and t-tests for
categorical and continuous variables, respectively. Logistic regression was used to estimate
the multivariable-adjusted odds ratios (OR) and 95% confidence intervals (CI) to identify
socio-demographic factors associated with the risk of being (1) stunted or (2)
overweight/obese and adherence to dietary patterns. All data analyses were carried out using
IBM SPSS Statistics for Windows, version 21 (IBM Corp., Armonk, N.Y., USA). Statistical
significance was defined as P<0.05.
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Ethics Statement

The Ethics Committee of the University of Ibadan and University College Hospital Ibadan
Oyo State, Nigeria approved the study on 5th February 2015 with the registration number
NHREC/05/01/2008a and U/EC/14/0417.

Results

Sociodemographic characteristics and eating behaviour

In all, 190 out-of-school adolescents were recruited. Table 1 shows their characteristics,
stratified by their nutritional status. Participants’ mean age was 16.9+1.9 years, most were
>14 years (86.3%), female (61.6%), single (94.7%), dropped out during primary school
education (8.9%) and living with both parents (69.8%). The majority reported skipping
meals (90.5%) and snacking (96.8%), and ate and/or prefered homemade meals (87.8%).
Stunting was more prevalent among males (20.5%) than females (6.8%); (P=0.005).
Overweight/obesity was more common in females (11.1%) compared to males (6.8%).
Sociodemographic factors had no significant relationship with BMI-for-age.

Dietary patterns

Two dietary patterns (DP) amounting to 56.6% of the total variance in the diet were identified
using principal component analysis. They were named ‘healthy’ and ‘unhealthy’ and their
respective factor loadings are presented in Table 2. The first DP referred to as ‘healthy’
contributed 33.9% of the variance and consisted of food sources such as cereals, roots and
tubers, legumes, vegetables, fruits, meat and fish and snacks (positive scoring coefficients).
The second DP ‘unhealthy’ explained 22.7% of the total variance and consisted of food
sources such as root, tubers and legumes (positive scoring coefficients), but had negative
scoring coefficients on fruits, meat and fish as well as very low points of vegetables.

Table 3 represents the characteristics of out-of-school adolescents by the identified dietary
patterns in the study. The proportion of adolescents with “healthy” DP, was significantly
higher (P=0.002) among adolescents who dropped out during secondary school education
(53.2%), compared to those who dropped out during primary school education (17.6%).
Similarly, the proportion of adolescents who adhered to a healthy DP was higher among
adolescents whose parents had at least secondary school education compared to adolescents
with parents of low educational status (P=0.017).

The adjusted OR and 95% CI of the factors associated with adherence to “healthy” and
“unhealthy” DP by socio-demographic characteristics are shown in Table 4. Males were less
than half as likely as females to adhere to the “healthy” DP [OR 0.42; 95%CI: 0.22-0.80,
P=0.009]. Also, higher maternal education was associated with lower odds of adherence to
unhealthy DP [OR 0.26; 95%CI: 0.11-0.59, P=0.001]. Finally, males were more than three
times as likely to be stunted as females [OR: 3.48; 95%CI: 1.39-8.75, P=0.008].

Discussion

To the best of our knowledge, our report presents unique information on nutritional status and
dietary patterns among out-of-school adolescents in Nigeria. Stunting was more prevalent
among males, and overweight/obesity more among females. Two dietary patterns were
identified: “healthy” and “unhealthy”. Adolescents who had parents with a higher education
adhered more often to the “healthy” dietary patterns after adjusting for sociodemographic
confounders.
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In tandem with our findings, male adolescents were significantly more stunted than females
in other samples of adolescents from sub-Saharan Africa (Lillie et al. 2019, Akombi et al.
2017). In contrast to our findings, a study among adolescents in Brazil found that males were
likely to be obese than females (Araujo et al. 2010).

The ‘healthy’ and ‘unhealthy’ patterns in our study are analogous to consumption patterns of
‘healthy’ and ‘processed’ foods reported among adolescents in Spain (Bodega et al. 2019).
Likewise, our ‘healthy’ pattern is comparable to that reported among adolescents in
Tehran(Akbari-Sedigh et al. 2019) with positive scoring factor for; legumes, fruits,
vegetables, low-fat dairy, etc and negative scoring factor for; high-fat dairy, fast foods, sugar-
sweetened beverages and refined grains. Additionally, the dietary patterns in our study were
similar to the ‘least’ and ‘most’ diverse patterns derived in another report among adolescents
in Bangladesh (Thorne-Lyman et al. 2019) characterised by low (except potatoes) and high
consumption of all food items respectively. In the African setting, the dietary pattern in our
study was analogous to the traditional and sweet-tooth patterns reported among schooling
adolescents in Ghana (Abizari and Ali 2019).

The two identified dietary patterns are typical of adolescents in African settings (Abizari and
Ali 2019) and comparable to adolescents from other regions (Bodega et al. 2019, Akbari-
Sedigh et al. 2019, Thorne-Lyman et al. 2019). Our report on adherence to healthy dietary
patterns compares to that of Bodega et al (Bodega et al. 2019) in Spain and Akbari-Sedigh
and others (Akbari-Sedigh et al. 2019) in Tehran. In their reports, female adolescents adhered
to the ‘healthy’ pattern but not the ‘processed’ or ‘unhealthy’ patterns. Also, more males
adhered to the most diverse and traditional dietary patterns among adolescents in Ghana
(Abizari and Ali 2019) and Bangladesh (Thorne-Lyman et al.) respectively.

A country-wide, community-based cross-sectional study among adolescents in Germany also
revealed differences in dietary patterns between male and female adolescents (Richter et al.
2012). In that study, the ‘western’ pattern was predominant among male adolescents, but the
‘healthy’ pattern was more common among female adolescents. Also, the factor loading of
foods in the healthy pattern among female adolescents differed widely from that of male
adolescents.

It could imply that food choices/preferences of male adolescents are quite limited and
perhaps may be explained by cultural dimensions. That is, the early exposure of female
adolescents to culinary and home-management skills in preparation for care-giving roles in
the household (Association 2020) perhaps potentially offers them leverage in making healthy
food choices of diversity than their male counterparts. Also, it has been shown that as
adolescents grow older they are prone to adopting ‘junk food’ as they spend more time
outside the home (Kourlaba et al. 2009). It is not unlikely that this behaviour is aggravated
among male adolescents. A longitudinal report among adolescents in the United States of
America (Cutler et al. 2008) has similarly observed a slight tilt in the preference for fast food
among males during adolescence. Another study among adolescent in Nigeria revealed no
difference by gender in snack consumption (Olawuyi et al. 2020). However, the respondents
in that report were university students, as against the out-of-school population in our study. In
addition, that study compared a direct assessment of snacks consumption only, but we
applied principal component analysis to derive dietary patterns from the whole diet. Taken
together, the role of gender in dietary preferences needs further exploration.
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Table 1: Characteristics of out-of-school adolescents in the study stratified by their nutritional status

Characteristic All Height-for-age BMI-for-age
participants
Non-Stunted Stunted P Normal weight Overweight/Obese P

Age (v) 16.92+1.99 16.95+2.04 16.70+1.60  0.504 16.91+2.00 17.00+1.87 0.844
10-14 26 (13.7) 25(96.2) 01 (3.8) 0.165 24 (92.3) 02 (7.7) 0.738
15-19 164 (86.3) 142 (86.60 22 (13.4) 148 (90.2) 16 (9.8)

Sex Female 117 (61.6) 109 (93.2) 08 (6.8) 0.005 104 (88.9) 13 (11.1) 0.329
Male 73 (38.4) 58 (79.5) 15 (20.5) 68 (93.2) 05 (6.8)

Marital Status Single 178 (94.7) 155 (87.1) 23 (12.9) 0.225 161 (90.4) 17 (9.6) 0.963
Married 10 (5.3) 10 (100.0) 00 (0.0) 09 (90.0) 01 (10.0)

Ethnicity Yoruba 181 (95.8) 159 (87.8) 22 (12.2) 0.977 164 (90.6) 17 (9.4) 0.769
Others 08 (4.2) 07 (87.5) 01 (12.5) 07 (87.5) 01 (12.5)

Education® Primary 17 (8.9) 14 (82.4) 03 (17.6) 0.463 14 (82.4) 03 (17.6) 0.228
Secondary 173 (91.1) 153 (88.4) 20 (11.6) 158 (91.3) 15 (8.7)

Fathers’ Education <Primary 53 (28.0) 46 (86.8) 07 (13.2) 0.785 47 (88.7) 06 (11.3) 0.599
>Secondary 136 (72.0) 120 (88.2) 16 (11.8) 124 (91.2) 12 (8.8)

Mother’s Education <Primary 79 (41.6) 67 (84.8) 12 (15.2) 0.271 71(89.9) 08 (10.1) 0.795
>Secondary 111 (58.4) 100 (90.1) 11 (9.9) 101 (91.0) 10 (9.0)

Residence Peri urban 57 (30.2) 49 (86.0) 08 (14.0) 0.606 51(89.5) 06 (10.5) 0.758
Urban 132 (69.8) 117 (88.6) 15(11.4) 120 (90.9) 12 (9.1)

First Birth order No 145 (77.1) 126 (86.9) 19 (13.1) 0.272 134 (92.4) 11 (7.6) 0.201
Yes 43 (22.9) 40 (93.0) 03 (7.0) 37 (86.0) 06 (14.0)

Living with Both Parents No 57 (30.2) 52(91.2) 05 (8.8) 0.348 52(91.2) 05 (8.8) 0.817
Yes 132 (69.8) 114 (86.4) 18 (13.6) 119 (90.2) 13 (9.8)

Household Size <5 99 (52.1) 89 (89.9) 10 (10.1) 0.377 90 (90.9) 09 (9.1) 0.851
>5 91 (47.9) 78 (85.7) 13 (14.3) 82 (90.1) 09 (9.9)

Meal Skipping No 18 (9.5) 16 (88.9) 02 (11.1) 0.892 16 (88.9) 02 (11.1) 0.803
Yes 172 (90.5) 151 (87.8) 21 (12.2) 156 (90.7) 16 (9.3)

Snacking No 06 (3.2) 06 (100.0) 00 (0.0) 0.356 05 (83.3) 01 (16.7) 0.541
Yes 184 (96.8) 161 (87.5) 23 (12.5) 167 (90.8) 17 (9.2)

Home cook meals No 23 (12.2) 22 (95.7) 01 (4.3) 0.221 145 (90.6) 15(9.4) 0.742
Yes 166 (87.8) 144 (86.7) 22 (13.3) 25 (92.6) 02 (7.4

BMI - body mass index; * - level of education at which adolescent dropped of school
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Table 2: Factor loadings for two dietary patterns for the study participants

Food groups Dietary Patterns (Factor Loadings) Communalities
Healthy (1) Unbhealthy (2)

Cereals 0.781 0.082 0.616

Roots and Tubers 0.553 0.584 0.647

Legumes 0.423 0.723 0.701

Vegetables 0.602 0.080 0.369

Fruits 0.434 -0.645 0.604

Meat and Fish 0.644 -0.485 0.624

Snacks 0.558 -0.297 0.400

%Variance of explained dietary pattern 33.881 22.705

% Cumulative variance 56.586

Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy 0.685 df=21

Bartlett’s test of sphericity 245.645 p=0.000

Factor loading of absolute values > 0.40 was considered inclusion in each dietary pattern
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Table 3: Characteristics of out-of-school adolescents stratified by the identified dictary patterns in the study

Characteristic Healthy Dietary Pattern Unhealthy Dietary Pattern
All participants Low High P Low High P
Age (v) 16.92+1.99 16.794£2.01 17.04+1.96 0.383 17.23£1.74  16.60£2.17  0.028
10-14 26 (13.7) 15 (57.7) 11 (42.3) 0.398 10 (38.5) 16 (61.5) 0.205
15-19 164 (86.3) 80 (48.8) 84 (51.2) 85 (51.8) 79 (48.2)
Sex Female 117 (61.6) 48 (41.0) 69 (59.0) 0.002 63 (53.8) 54 (46.2) 0.179
Male 73 (38.4) 47 (64.4) 26 (35.6) 32 (43.8) 41 (56.2)
Marital Status Single 178 (94.7) 88 (49.4) 90 (50.6) 0.972 88 (49.4) 90 (50.6) 0.206
Married 10 (5.3) 05 (50.0) 05 (50.0) 07 (70.0) 03 (30.0)
Ethnicity Yoruba 181 (95.8) 92 (50.8) 89 (49.2) 0.153 92 (50.8) 89 (49.2) 0.461
Others 08 (4.2) 02 (25.0) 06 (75.0) 03 (37.5) 05 (62.5)
Education* <Primary 17 (8.9) 14 (82.4) 03 (17.6) 0.005 06 (35.3) 11 (64.7) 0.204
>Secondary 173 (91.1) 81 (46.8) 92 (53.2) 89 (51.4) 84 (48.6)
Fathers’ Education <Primary 53 (28.0) 34 (64.2) 19 (35.8) 0.017 20 (37.7) 33 (62.3) 0.032
>Secondary 136 (72.0) 61 (44.9) 75 (55.1) 75 (55.1) 61 (44.9)
Mother’s Education <Primary 79 (41.6) 49 (62.0) 30 (38.0) 0.005 26 (32.9) 53 (67.1) 0.000
>Secondary 111 (58.4) 46 (41.4) 65 (58.6) 69 (62.2) 42 (37.8)
Residence Peri urban 57 (30.2) 31(54.4) 26 (45.6) 0.401 22 (38.6) 35(61.4) 0.044
Urban 132 (69.8) 63 (47.7) 69 (52.3) 72 (54.5) 60 (45.5)
First Birth order No 145 (77.1) 77 (53.1) 68 (46.9) 0.067 73 (50.3) 72 (49.7) 0.862
Yes 43 (22.9) 16 (37.2) 27 (62.8) 21 (48.8) 22 (51.2)
Living with Both Parents No 57 (30.2) 31 (54.4) 26 (45.6) 0.456 32 (56.1) 25 (43.9) 0.288
Yes 132 (69.8) 64 (48.5) 68 (51.5) 63 (47.7) 69 (52.3)
Household Size <5 99 (52.1) 48 (48.5) 51 (51.5) 0.663 43 (43.4) 56 (56.6) 0.059
>5 91 (47.9) 47 (51.6) 44 (48.4) 52 (57.1) 39 (42.9)
Meal Skipping No 18 (9.5) 06 (33.3) 12 (66.7) 0.137 11 (61.1) 07 (38.9) 0.322
Yes 172 (90.5) 89 (51.7) 83 (48.3) 84 (48.8) 88 (51.2)
Snacking No 06 (3.2) 03 (50.0) 03 (50.0) 1.000 04 (66.7) 02 (33.3) 0.407
Yes 184 (96.8) 92 (50.0) 92 (50.0) 91 (49.5) 93 (50.5)
Home cook meals No 23 (12.2) 06 (26.1) 17 (73.9) 0.013 15 (65.2) 08 (34.8) 0.126
Yes 166 (87.8) 89 (53.6) 77 (46.4) 80 (48.2) 86 (51.8)
Stunting No 167 (87.9) 80 (47.9) 87 (52.1) 0.120 86 (51.5) 81 (48.5) 0.266
Yes 23 (12.1) 15 (65.2) 08 (34.8) 09 (39.1) 14 (60.9)
BMI for age Normal weight 172 (90.5) 88 (51.2) 84 (48.8) 0.322 86 (50.0) 86 (50.0) 1.000
Overweight/Obese 18 (9.5) 07 (38.9) 11 (61.1) 09 (50.0) 09 (50.0)

BMI - body mass index; *level of education at which adolescent dropped out of school
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Table 4: Adjusted odds ratio and 95% confidence interval for risk of malnutrition and adherence to dietary patterns

Nutritional Status Dietary Pattern
Height for Age BMI for Age Healthy Unhealthy
Characteristic Odds ratio P Odds ratio P Odds ratio P Odds ratio P
Age (y) 0.98 (0.79, 1.21) 0.829 1.01(0.78,1.30) 0.945 0.99 (0.84,1.17)  0.921 0.87(0.74,1.02) 0.093
Sex (Male) 3.48 (1.39, 8.75) 0.008 0.59 (0.20, 1.74) 0.341 0.42 (0.22,0.80) 0.009 1.01 (0.53,1.94) 0.974
Education* (>Secondary) 3.40 (0.84, 13.66) 0.085 1.19 (0.35,4.03) 0.775
Fathers’ Education (>Secondary) 1.31(0.54,3.21) 0.555 1.18 (0.47,2.96) 0.729
Mothers’ Education (>Secondary) 1.45(0.66,3.20) 0.353 0.26 (0.11, 0.59) 0.001
Residence (Urban) 1.16 (0.59,2.29) 0.666 0.55(0.28,1.10) 0.090

*Level of education at which adolescent dropped out of school
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Findings that parents’ and particularly mothers’ education was inversely related to adherence
to the unhealthy dietary pattern are in line with other studies (Lehto et al. 2014, Finger et al.
2015, Desbouys et al. 2019, Vereecken and Maes 2010, Ambrosini et al. 2009). Education is
an important social determinant for positive health outcomes because it increases knowledge,
health literacy, and improved healthy choices. Education is a perceived reflection of the
capacity to juxtapose nutritional information for appropriate behaviour. Adolescents from
less-educated households are prone to eating smaller and larger amounts of healthy and
unhealthy foods respectively (Desbouys et al. 2019). First, nutrition knowledge has been
established to produce better outcomes in mothers with a higher level of education
(Vereecken and Maes 2010). Second, higher-level parental education has been linked to
lower intakes of energy-dense foods in addition to higher intakes of fruits and vegetables
among adolescents (Finger et al. 2015). Also, in a survey among adolescents in Australia,
preference for a healthy pattern among children was linked to higher mother’s education
(Ambrosini et al. 2009).

These observations suggest an association can be identified between the education of
parent/guardian and food choice of the adolescent. That is, where parents (particularly
mothers) of the adolescent are well educated and informed, it is expected they will be able to
educate and guide their children/adolescents on good dietary habit. In tandem with this
observation, parental education positively correlated with vegetable and fruit intake among
children from European countries (Lehto et al. 2014). Because out-of-school adolescents are
still dependent on their parents and likely to spend some time away from school, strong
familial influence (particularly that of the mother) on their dietary attitude is plausible.
Generally, the older the adolescent, the less likely the familial parental influence on their
dietary habits. In this study, a higher proportion of adolescent who dropped out during their
secondary school education adhered to the ‘healthy’ dietary pattern than those who dropped
out during primary school education. Early introduction of nutrition education in adolescence
(before other external influences) is not only imperative but also critical in shaping dietary
behaviour in later adulthood. In our sample, such education may have been effectively
provided by the home, whereas in other studies there is evidence to show that formal
education has been reported to be a strong predictor of dietary behaviour among adolescents
(Desbouys et al. 2019).

There are some limitations worth mentioning. Total energy intake was not measured, and the
outcomes are founded on the frequency of food consumption only. This might disguise
variances of total caloric exposure and actual portion sizes of food consumed. The cross-
sectional design limited a deeper probe into causal factors associated with the outcome
variables in this study. Also, the recruitment of respondents was limited to apprentices from
tailoring outfits only, for reasons mentioned above.

Conclusions

This study probed nutritional status (through anthropometric indices), dietary patterns, and
associated factors among out-of-school adolescents in Ibadan, Southwestern Nigeria. This
was done against a backdrop of scarce reports on this population compared to in-school
adolescents. The results found that males in general not only had higher undernutrition
indices but they were also more likely to choose an unhealthy dietary pattern compared to
females. Also, more females presented slightly higher overnutrition indices. A probe of
associated factors also revealed that the education of mothers influenced the choice for a
“healthy” dietary pattern. Our findings suggest dietary intake may be influenced beyond the
usual pathways of appetite or hunger and rely on the characteristic of the guardian/parent and
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by extension the kind of food environment in which the out-of-school adolescent lives. A
further probe of food environments within Ibadan metropolis is hereby recommended to
understand food choices and drivers of healthier diets.
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