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ABSTRACT
Objective: The study was designed to assess the nutrition knowledge, dietary diversity and intake among
pregnant adolescents in Ibadan metropolis, Oyo state.
Methodology: This cross-sectional study involved 130 pregnant adolescents attending antenatal clinics in
Ibadan.An interviewer-administered questionnaire was used to collect information on socio-demographic
characteristics, nutrition knowledge and dietary intake. Nutrition knowledge was assessed using a nine-
point scale categorized as poor(<4), fair(4-6.9) and good(e”7). Dietary intake was assessed using a multi-
pass 24-hour dietary recall to calculate the Minimum Dietary Diversity for Women (MDD-W), energy and
nutrients intake and adequacy of intakes using standard procedure. Data were analysed using Statistical
Package for Service Solution version 21 at 0.05.
Results: Age was 18.61±0.64 years, 90.8% had secondary education, and 96.2% were primigravida.
Knowledge score was 5.93±1.82, 46.2% and 40.0% had good and fair nutrition knowledge, respectively.
Women dietary diversity Score was 4.34±1.13 and 43.1% achieved the MDD-W threshold of five food
groups. Energy, calcium, iron and folate intakes were 1784.87±619kcal, 398.2±339.2mg, 16.0±8.3mg
and 268.2±168.1ìg,respectively, and >80% of the respondents had inadequate intakes of these nutrients.
MDD-W not met increases risks of inadequate energy (AOR: 2.97, 95%CI: 1.21-7.31) and folate (AOR:
3.94; 95%CI: 1.99-15.6) intakes. Poor nutrition knowledge increases likelihood of inadequate energy
(AOR: 2.8; 95%CI: 1.1-5.2) and iron (AOR: 1.7; 95%CI: 1.0-2.3) intakes.
Conclusion: Poor nutrition knowledge and low dietary diversity contributed to inadequate intakes of
energy, iron, folate, zinc and calcium among pregnant adolescents in Ibadan, Nigeria.
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INTRODUCTION
Adolescent pregnancy, defined as the

occurrence of pregnancy in girls aged 10 to 19,
remains a public health problem with a prevalence
of 19.3% in sub-Sahara Africa.1,2In Nigeria, 19%
of female adolescents aged 15-19 years had begun
childbearing and 14% have a live birth.3Adolescent
pregnancy contributes to the high burden of maternal
and child malnutrition, morbidity, and mortality. These
conditions often occur following inadequate nutrient
reserves thereby increasing the risks of poor
pregnancy outcomes including foetal growth
restriction, preterm birth, and other adverse neonatal
and maternal outcomes.4 Furthermore, inadequate
maternal nutrient reserves endanger the first 1000
days of life of the unborn child and suggest a shaky
foundation for infants’ growth and development.
Adolescence is characterised with rapid growth and
development as well asincreased nutritional
requirements, hence inadequate nutrient intake and
pregnancy-occasioned nutritional demands at this
stage have a long-term effect on pregnancy
outcome. 5,6Therefore deliberate efforts to ensure
adequate nutrition must be promoted and sustained
for pregnant adolescents.

Research has shown that malnutrition
remains high among Nigerian adolescents. A national
report has shown a four times higher prevalence of
acute malnutrition among adolescents aged 15-19
years compared to adult women (20 to 49 years).3

In Ibadan, a study reported that one in every five
female adolescents suffers malnutrition.7 This high
burden of malnutrition could be attributed to poor
nutrition knowledge, poor dietary practices and diet
quality among these adolescents.8,9Among
adolescents from low and middle-income countries,
poor diet quality is characterized by minimal dietary
diversity, low fruit and vegetable consumption levels,
and high intakes of high-fat and high-calorie foods.10

These practices predispose adolescentsto
micronutrient malnutrition and are not likely to change
during pregnancy without appropriate
intervention.Malnutrition among pregnant
adolescents has debilitating consequences including
premature birth, increased risks of small gestational

age babies, low birth weight, wasting, stunting,
underweight, maternal, and neonatal mortality and
morbidity.1,4,6,11,12,13.These consequences can be
prevented by addressing the gaps in nutrition
knowledge and practice amongst adolescents. It is
therefore imperative to understand the extent and
the peculiarities of the gaps in nutrition knowledge
and practices, especially among the pregnant
adolescents. Evidence has shown that good nutrition
knowledge among pregnant women enhances
adequate dietary intake.14

Dietary diversity is one of the recommended
strategies to improve maternal diet and prevent
malnutrition, particularly micronutrient deficiencies
through increased daily intake from various food
groups.15It is a simple and qualitative method of
dietary assessment that reflects access to a variety
of foods. In Nigeria, there are limited information
on the nutrition knowledge, dietary diversity, and
intake of pregnant adolescents. This study was
therefore designed to assess the nutrition knowledge,
dietary diversity and intake among pregnant
adolescents in Ibadan metropolis, Oyo State,
Nigeria.

METHODS
The cross-sectional study was conducted

in three out of the five urban Local Government
Areas (LGAs) of Ibadan, namely Ibadan North East,
Ibadan South West, and Ibadan South East. Ibadan
is a cosmopolitan city, capital city of Oyo State and
the third largest metropolitan area, by population in
Nigeria with a population of 2,550,593 as at 2006.
It is located approximately on longitude 3o 5¹ to 4o

36¹ east of the Greenwich Meridian, and latitude 7o

23¹ to 7o 55¹ north of the Equator. The economic
activities in the city include agriculture, commerce,
handicraft, manufacturing, and service industries.

A total of 130 pregnant adolescents aged
15-19 years attending antenatal clinics across the
three sampled LGAs participated in the study. The
respondents were apparently healthy without prior
history of pregnancy complications and dietary
prescriptions.Respondents were selected using a
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three-stage simple random sampling to select four
wards per LGA, one Primary Health Center (PHC)
per ward and proportionately to select 130
respondents across the PHCs.

A semi-structured, interviewer-administered
questionnaire was used to collect data on socio-
demographic characteristics, knowledge of maternal
nutrition, and dietary intake. Nutrition knowledge
was assessed using a nine-point scale categorized
as l poor (<4), fair (4-6.9) and good (e”7).Dietary
intake was assessed using a multi-pass 24-hour
dietary recall procedure. Dietary diversity was
determined using the FAO’s Minimum Dietary
Diversity for Women (MDD-W).16 A pregnant
adolescent with a score of five or more out of ten
food groups was considered to havemet the MDD-
W.Energy and nutrients intake were analysed using
locally adapted ESHA’s Food Processor® Nutrition
Analysis software version 11.7.1 (Salem, OR,
USA).

Data were analysed using Statistical Package
for Service Solution version 21 (SPSS 21.0).
Descriptive statistics such as frequency, percentage,
mean, and standard deviation were generated.
Bivariable analysis was performed between the
dependent variable (Nutrient intake) and independent
variables. Variables with p-value less than 0.05 in
bivariate logistic regression analysis was entered into
multivariate logistic regression analysis as it controls
confounders. The association between nutrient intake
and independent variables was determined using
adjusted odds ratio (AOR) at 95% confidence
interval and variables with p-value <0.05 was
considered statistically significant.

Participation in the study was voluntary as
informed consent was obtained from respondents.
Strict confidentiality was ensured throughout the
study. TEthical approval for the study was obtained
from the University College Hospital/University of
Ibadan Ethics Committee (NHREC/05/01/2008a;
UI/EC/19/0641).

RESULTS
Sociodemographic characteristics of
respondents

The sociodemographic characteristics of the
130 pregnant adolescents in this study are presented
in Table 1.  Age was 18.61±0.64 years, 93.1% were
aged 18-19 years and about 7 percent were aged
16-17 years. Most of the respondents (90.8%) had
secondary education, 6.2% had no more than
primary education and 3.1% had tertiary education.
Of the respondents, 36.2% were married, 13.8%
were co-habiting and 50.0% were single.
Respondents in the first, second and third trimester
of pregnancy were 6.2%, 47.7%, and 46.2%,
respectively. Also, 96.2% were primigravida and
3.8% had experienced previous child mortality.
Majority of the adolescents (63.8%) were semi-
skilled, mostly artisans, 17.6% were either students
or unemployed and 16.9% were traders. Other
characteristics are as indicated in Table 1.

Nutrition knowledge of sampled pregnant
adolescents

Nutrition knowledge variables and scores
among the respondents are presented in Table 2.
Most of the respondents (86.9%) had knowledge
about the importance of good maternal nutrition
during pregnancy. Of these, 69.2% had knowledge
on the importance of iron supplementation, but only
5.4% knew the importance of folic acid supplement
during pregnancy. About half of the respondents
(53.8%) knew the health-risks associated with low-
birth -weight babies while 77.7% knew the causes
of undernutrition. Majority of the respondents
(83.1%) correctly expressed the components of an
adequate diet and 87.7% knew the sources of
protein. Almost all the respondents (96.2%) were
aware of the harmful maternal practices that should
be avoided during pregnancy including alcohol
intake, fasting, use of non-prescription drugs, and
smoking. Also, only 33.1% knew the importance of
childbirth spacing. Mean knowledge score was
5.93±1.82, 46.2% had good nutrition knowledge
while respondents with fair and poor nutrition
knowledge constituted 40.0% and 13.8%,
respectively.
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Table 1: Background characteristics of respondents

Variable N % Variable N %

Age (mean - 18.61±0.64 years) Fathers’ Educational status
16-17 9 7.0 No formal 11 8.5
18-19 121 93.1 Primary 26 20
Marital status Secondary 75 57.7
Married 47 36.2 Tertiary 12 9.2
Cohabiting 18 13.8 Quranic education 6 4.6
Single 65 50.0 Mothers Educational status
Religion No formal 15 11.5
Christian 26 20.0 Primary 30 23.1
Muslim 99 76.2 Secondary 75 57.7
Traditional 5 3.8 Tertiary 10 7.7
Ethnicity Occupation of Respondent
Yoruba 122 93.8 Unemployed/student 23 17.6
Hausa 3 2.3 Trader 22 16.9
Igbo 5 3.8 Semi-skilled/Artisan 83 63.8
Educational status Skilled/Teacher 2 1.5
Primary 8 6.2 Occupation of Fathers
Secondary 118 90.8 Unemployed/retiree/undeclared 19 14.7
Tertiary 4 3.1 Trader 33 25.4
Living Situation Semi-skilled-Artisan/driver/clergy 70 53.8
Alone 1 0.8 Skilled-Teacher and civil servant 8 6.2
With husband 62 47.7 Occupation of Mothers
With family 51 39.2 Unemployed/undeclared 11 8.5
With in-laws 16 12.3 Trader 99 76.2
No of previous pregnancy Semi-skilled-Artisan 16 12.3
None 125 96.2 Skilled-Teacher/civil servant 4 3.1
One 5 3.8 Occupation of Spouses
Had history of preterm delivery, 5 3.8 Unemployed/student/undeclared 15 11.5
miscarriage/child mortality
Gestational Age Trader 22 16.9
First Trimester 8 6.2 Semi-skilled-Artisan/driver/ clergy 85 72.6
Second Trimester 62 47.7 Skilled-Teacher and civil servant 8 6.1
Third Trimester 60 46.2

Table 2:    Nutrition knowledge on various aspects of nutrition during pregnancy

Knowledge variables N %

Knew about maternal nutrition 113 86.9
Knew about intake of micronutrient supplements 90 69.2
Knew the importance of folic acid supplements 7 5.4
Knew the health risks of lowbirthweight babies 70 53.8
Knew the causes of undernutrition 101 77.7
Knew the component of adequate diet 108 83.1
Knowledge on the sources of protein 114 87.7
Knew the harmful maternal practices 125 96.2
Knew the importance of birth spacing 43 33.1

Knowledge score (mean - 5.93±1.82)
Poor 18 13.8
Fair 52 40.0
Good 60 46.2
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Dietary diversity among the pregnant
adolescents

Food groups consumed as well as dietary
diversity of the pregnant adolescents are shown in
Figures 1 and 2.  The Women Dietary Diversity
Score of the pregnant adolescents ranged from 2 to

8 food groups during the previous 24 hours, with a
mean of 4.34±1.13.Not up to half (43.1%) of the
pregnant adolescents achieved the Minimum Dietary
Diversity for Women (MDD-W) threshold of five
food groups (Figure 1). The diet of the adolescents
was mainly starchy staples with 100% consumption

Mean WDDS = 4.34±1.13

Figure 1: Dietary diversity among the pregnant adolescent

Figure 2: Cumulative frequencies of the pregnant adolescents’ consumption on various WDDS score
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(Figure 2). Pregnant adolescents with WDDS of 2
largely consumed starchy grains or roots and tubers
complemented with either pulses (60%), meat,
poultry or fish (20%) and fruits (20%). As the
WDDS increased from 2 to 3, either eggs or  dairy
products complemented the diet, followed by dark
green vegetables and fruits for WDDS of 4.  At
WDDS of 5, other vegetables complemented the
diets, and nuts and seeds became more prominent
constituents of the diet. Other information is
represented in Figure 2.

Energy and nutrient intake of pregnant
adolescents

The energy and nutrients intake, quartile
distribution and percentage of respondents with
inadequate intakes are presented in Table 3. Intake
of selected nutrients among the respondents was

relatively low. Energy intake was 1784.87±619 kcal
and most of the respondents(80%) had inadequate
energy intake. Energy intake in the first, second and
third trimester of pregnancy was 1674.30±400.75
kcal, 1836.56±618.46 kcal, and 1746.21±646.06
kcal, respectively. Protein intake was 64.11±30.02
g and about 65%did not meet the dietary protein
requirements. Calcium intake was 398.2±339.2 mg

and 92.3% had inadequate intake. Iron intake was
16.0±8.3 mg and about 80% had inadequate intake.
Zinc and folate intakes were 8.87±5.41 mg and
268.2±168.1 ìg, respectively, while 66.2% and
91.5% had inadequate intakes.

Determinants of energy and nutrients intake
The determinants of nutrient intake among

the sampled pregnant adolescents are presented in
Table 4. Dietary diversity constitutes major
determinants of energy and folate intake levels while
nutrition knowledge determines energy and iron
intake levels. Respondents that did not meet the
minimum dietary diversity for women had three  times
higher risks of inadequate energy intake than those
who met the MDDW (AOR: 2.97, 95%CI:1.21-
7.31). Respondents that did not meet the MDDW
had four times higher risks of inadequate folate intake

compared to those who met the MDDW (AOR:
3.94; 95%CI: 1.99-15.6). In addition, respondents
with poor nutrition knowledge had three times higher
likelihood of inadequate ene rgy intake compared
with those with good knowledge (AOR: 2.8; 95%CI:
1.1-5.2). Also, respondents with poor knowledge
had about two times risks of inadequate iron intake
compared with those with good knowledge (AOR:
1.7; 95%CI: 1.0-2.3).

Table 3: Energy and selected nutrient intakes and percentage of inadequacy

Energy and selected Nutrients Mean SD Q1 Q2 Q3 RDA Percent
reference inadequate

intake

Energy (kcal) 1784.87 619.0 1320.51 1809.65 2141.0 102 (78.5)

Energy in the first trimester (kcal) 1674.3 400.75 2368

Energy in the second trimester (kcal) 1836.56 618.46 2708

Energy in the third trimester (kcal) 1746.21 646.06 2820

Protein (g) 64.11 30.02 42.66 58.28 77.94 71.0 61(64.9)

Calcium (mg) 398.2 339.2 133.86 309.17 541.91 1000 120(92.3)

Iron (mg) 16.0 8.3 10.43 14.23 19.9 27.0 103(79.2)

Zinc (mg) 8.87 5.41 5.77 7.57 10.02 12.0 86(66.2)

Folate (ìg /d) 268.2 168.1 161.6 262.0 348.0 600.0 119(91.5)

*Q – Quartile             ^RDA – Recommended Daily Allowance
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DISCUSSION
This present study focused on the nutrition

knowledge, dietary diversity and dietary intake
among pregnant adolescents in an urban setting in
Nigeria. Overall, poor nutrition knowledge was
discovered among these young expecting mothers;
knowledge of folic acid supplementation during
pregnancy and child birth spacing was particularly
deficient. Earlier studies have reported that a high
proportion of women of child bearing age and of
pregnant women in Southwest Nigeria had good
nutrition knowledge.17,18The findings of the present
study suggest that pregnant adolescents are worse
off in nutrition knowledge compared to other
categories ofwomen of child bearing age and
pregnant women. This observation agrees with the
submission of Oluleke et al.18, who reported that
older women had better knowledge of nutrition
during pregnancy compared with younger women
and attributed it to better experience among the older
women. Studies from Kenya and America have
reported similarly low level of nutrition knowledge
among pregnant adolescents.19,20 The low level of
nutrition knowledge predisposes to poor dietary
practice and poor compliance to the recommended
iron and folate supplementation with consequences
on maternal health and pregnancy outcomes. One
striking feature of poor nutrition knowledge in this
study is the low knowledge of respondents on the
importance of folic acid during pregnancy. Poor
knowledge of the importance of folic acid in
pregnancy among pregnant women in Nigeria have
been reported by earlier studies.21,22 and this may
be responsible for the reported low use of folic acid
in Nigeria.23 Folic acid deficiency is associated with
increased risk of neural tube defect, spontaneous
abortion and pregnancy complications, pre-term
delivery, infant low birth weight, and foetal growth
retardation.24 Promoting nutritionknowledge on the
importance of folic acid in maternal and infant’s health
is important to improve compliance to iron folate
supplementation.Platforms to promote nutrition
knowledge include the ante-natal care education,
schools, and other community-based health
promotion platforms. Furthermore, the poor

knowledge of the linkage between child spacing and
nutrition calls for the need to make family planning
education more robust by emphasizing on the
nutritional benefits to households, mothers, and
children.This may contribute to compliance to child
spacing among the pregnant adolescents and
women.

The mean dietary diversity score in this study
fell below the recommended five food groups and
less than half of the pregnant adolescentsachieved
the Minimum Dietary Diversity for Women (MDD-
W). This result suggests that generally, the quality of
diet among the pregnant adolescents is poor and
the micronutrient intake may be inadequate. Low
dietary diversity has been shown to predispose to
iron deficiency among Nigerian female
adolescents.25This may be a consequence of poor
nutrition knowledge which was found among the
respondents. The study reports a lower dietary
diversity than the reports of other researchers who
assessed diet of adult women in Nigeria.26,27,28It is
therefore imperative to intensify efforts to educate
the adolescents on quality diets and encourage
dietary diversification to prevent micronutrient
malnutrition and its consequences especially among
pregnant adolescents. In this study, the major limiting
food groups in the diet of the respondents were nuts
and seeds, dairy, eggs, fruits and pulses. Foods
across these food groups are widely grown and
physically accessible in Nigeria, although economic
cost may be a barrier to consumption. In a global
study, fruits and vegetables, legumes and nuts, meat,
eggs and fish and dairy were found to cost more
and were largely not affordable for the world’s
poor.29 Considering the high prevalence of poverty
in Nigeria,30,31 the poor representation of these food
groups in the daily diets of these adolescents may
be due to poor affordability.

Likewise, consumptionof energy and
nutrients were largely inadequate particularly calcium,
folate, iron and zinc. This finding is not surprising
following poor nutrition knowledge and low dietary
diversity among these adolescents. Similar nutrients
have been reported to be limiting in the diets of
adolescents and women in Nigeria, Egypt and
India.13,32,33 Inadequate calcium intake could be
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attributed to the poor consumption level of dairy
foods while iron, folate and zinc inadequacies could
be due to low consumption of seeds and nuts, dairy,
fruits and eggs. Dietary diversity constitutes major
determinants of energy and folate while nutrition
knowledge determines energy and iron intake levels
in this study. This implies that low dietary diversity
could impact energy and folate intake levels and
precipitate malnutrition. In addition, efforts should
be intensified on improving nutrition knowledge
among pregnant adolescents as it could impact on
the adequacy of both energy and iron intakes. This
suggests the need to build the capacity of the relevant
stakeholders at the health facility and community
levels. If done, this could promote nutrition education
and support pregnant adolescents to make informed
food choices and dietary decisions that will ultimately
promote health and ensure good pregnancy
outcomes.

CONCLUSION
Poor nutrition knowledge and low dietary

diversity contributed to inadequate intakes of energy,
iron, folate zinc and calcium among pregnant
adolescents in Ibadan, Nigeria. Dairy, fruits, eggs,
seeds and nuts arepoorly represented in the daily
diets of the pregnant adolescents in
Ibadan.Adolescent nutrition focused intervention is
hereby proposed to address the gaps in nutrition
knowledge and understanding of quality diets.
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