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ABSTRACT

Background: : High quality and optimum Dietary Diversity Score (DDS) is a proxy indicator for measuring
nutrient adequacy because this could facilitate a healthy child birth outcome.

Objectives: This research assessed the dietary diversity and micronutrient adequacy of pregnant women
in Asaba Specialist Hospital (ASH), Delta State, Nigeria.

Methodology: A cross-sectional survey which employed convenience sampling of 382 pregnant women
from Asaba Specialist Hospital. The respondents satisfied the inclusion criteria (across all gestation periods). A
structured questionnaire was used to gather data on sociodemographic attributes and a day 24-hour dietary
recall for micronutrient intake, adequacy and dietary diversity score. Using regression analysis, statistically
significant effects (p <0.05) of age and number of children on DDS were found

Results: Most (78.0%) of the pregnant women were married, under 30 years of age (74.1%), educated to
tertiary level (62.6%), and Christians (90.1%). The majority (79.0%) had a high dietary diversity score and
most were found in cereals and grains, with a mean DDS of 10.02+ 1.72. Micronutrients (Calcium, vitamin A,
C, and folate) intake was inadequate. Vitamin A and DDS had a weak positive correlation (r=.274, p<0.05),
whereas vitamin B1, B2, and folate were negatively correlated with DDS (r = -.261 and -.259, p<0.05)
respectively..

Conclusion: Despite a high dietary diversity score, inadequacy of some key micronutrient intakes such as
folates and Vitamin A was identified among pregnant women. Maternal dietary habits and fetal health
outcomes in this population can be improved by nutritional interventions.
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Introduction
Pregnancy is a critical period marked by the
development of the foetus in the uterus. Adequate

women, often due to inadequate dietary intake (1).
The need for folate increases significantly during

prenatal care, including sufficient micronutrient
intake such as folate is essential during this time (1).
Micronutrient deficiencies are problems of public
health significance in Nigeria, Kenya, and South
Africa respectively (2) but of more concern is the
occurrence among pregnant women in Nigeria
because of the likely implication on the outcome of
the pregnancy. Folate is a vital nutrient, and its
deficiency is @ common concern among pregnant

pregnancy, particularly during periods of rapid fetal
growth (1). Insufficient folate levels have been
associated with serious health issues such as neural
tube defects, preterm delivery, low birth weight,
preeclampsia, and restricted fetal growth (1). Also,
Iron Deficiency Anemia (IDA) (3), Vitamins A, C, and
E deficiencies in southwestern Nigeria with
consequent negative outcomes (4), and zinc
deficiency in Katsina State (5) have been reported.
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However, high-quality, and optimal diversified diets
are known to be the ideal vehicle for ensuring an
adequate supply of micronutrients (6). nonetheless,
in southwestern Nigeria, a study assessed the dietary
diversity and micronutrient intake of adult women
which shows that the women residing in that
community consume diets with low diversity and
inadequate micronutrients (7). Also, some
biochemical studies in Nigeria revealed that there
was a significant deficiency of vitamin C in pregnant
women (8) of which dietary diversification is
proposed as an intervention.

Diversified diet during pregnancy play a crucial role
as it affects pregnancy and birth outcomes (9). The
importance of dietary diversity in pregnancy
enhances the required support for fetal growth and
development, and maternal health (10), while it
fosters micronutrient adequacy and overall diet
quality (11). However, adverse outcomes, such as
maternal anaemia, low birth weight, preterm
delivery, intrauterine growth restriction, and
increased risk of maternal and neonatal mortality
(12,9) are evident in pregnant women with low
dietary diversity and nutrient intake. It must not be
left unsaid that many pregnant women in low- and
middle-income countries (LMICs) face multiple
challenges to achieving adequate dietary diversity
and nutrient intake (13) of which Nigeria is affected.
Limited studies in southeastern Nigeria on dietary
diversity and micronutrient intake of pregnant
women is an identified gap. This therefore, provides
the need for this study; to assess the dietary diversity
score and micronutrient adequacy of pregnant
women attending antenatal clinic in Asaba
Specialist Hospital (ASH), Delta State, Nigeria.

MATERIALS AND METHODS

This study was conducted in Asaba Specialist
Hospital (ASH), Oshimili North Local Government
Area (LGA), , Delta State, Nigeria.

Study Design

The study was a hospital-based cross-sectional study
conducted on a sample size of 382 pregnant women
selected from Asaba Specialist Hospital (ASH), in
Asaba, Delta State.

Eligibility/Inclusion criteria:

It includes pregnant women aged 18 to 49, who are
proficient in reading and speaking English, and also
in any gestation period.

Exclusion criteria
Pregnant women diagnosed with chronic health

Nigerian Journal of Nutritional Sciences | Vol. 45 No. 2

conditions (e.g., diabetes, HIV/AIDS), also taking
regular medications other than prenatal vitamins
and folic acid, and with multiple gestations.

Sampling Technique and Recruitment

A convenience sampling comprising 382 pregnant
women attending an antenatal clinic at the hospital
was enrolled in the study. The hospital was chosen
since it is the main referral hospital in the
community. The study population included pregnant
women attending Antenatal Clinic at the hospital
and consented to participate.

Data collection

Recruitment and data collection occurred between
April and May 2022. Pregnant women completed
structured interviewer-administered, and
standardized questionnaires on socio-demographic
characteristics, while a day twenty-four (24) hour
recall was used for dietary diversity, and dietary
intake (14) as administered by trained interviewers
in the hospital (15). Memory aids such as food
models and pictures were used to assist the pregnant
women recall all foods eaten and beverages taken
in the previous 24 hours before the interview.
Information from the one day 24 hour recall was
recorded in the 12 food groups in the dietary
diversity questionnaire (16).

Dietary diversity score
The dietary diversity score was based on a 24-hour
recall of pregnant women. The guidelines for the 12

food groups were used (16) . Foods were
categorised into 12 groups based on FANTA
recommendations as follows: (i) cereals, (ii)

vegetables, (iii) fruits, (iv) meat, (v) egg, (vi) fish and
other seafood, (vii) legumes, nuts, and seeds, (viii)
milk and milk products, (ix) oil and fats, (x) sweets,
(xi) spices, condiments and beverage, and (xii)
tubers and roots. Commonly consumed foods in the
area were incorporated into each food group.

The response categories were “Yes” if at least one
food item in a group was consumed and this was
scored one (1) point. However, where a food item
was not consumed in a group, a zero (0) point was
given representing “No”. Dietary diversity was
obtained by summing the number of food items
consumed in each group separately. The total score
was calculated, and this ranged from 0-12. Terciles
of DDS were used to classify the pregnant women
into low (=4), medium (5-8), and high (9-12) (16).
Mean scores were also calculated for each of the
food groups.



Micronutrient Intake and Adequacy

The micronutrient intoke of the pregnant women
was measured using the quantitative multiple-pass
24-h dietary recall method. The five-step multiple-
pass method starts with the quick uninterrupted
listing of foods by the interviewee, proceeds to
probing for forgotten foods list and collecting the
time and occasion, then a comprehensive
description of foods and amounts eaten is gathered
in the detailed cycle, and ends with a final probe
review (17). Dietary data from the 24-h recalls were
analyzed with NutriSurvey 2007 software (17). Local
single food items were added to the database from
the Nigerian food composition tables by (18).
Dietary intake of the pregnant women was
compared to the Recommended Dietary Allowances
(RDAs) (19)

In addition, the average key micronutrient intakes
were analyzed for the pregnant women. The
micronutrient inadequacy represents the proportion
of mothers not meeting 2/3rd of the RDA for key
micronutrients while adequacy is otherwise (17)

Statistical analysis

Frequencies were calculated for demographic
characteristics and DDS. Bivariate analyses were
conducted to examine the associations between
DDS and micronutrient intake. Regression analysis
was employed between Socio-demographic factors
and DDS. Statistical Product and Service Solution
(SPSS) for Windows version 20 was used to perform
all statistical analysis. A p-value of less than 0.05
was accepted as statistically significant.

Ethical Consent

Ethical clearance for the study was obtained from the
Asaba Specialist Hospital Ethical Committee (REF:
ASH:240/22). Oral and written consents were
obtained from the pregnant women before their
enrollment in the study having explained the study
objectives to them. Also, confidentiality and
anonymity were assured. Respondents were
informed that participation was voluntary and that
they could terminate their participation any time
they wished.

RESULTS

Table 1 provides the respondent's demographics in
the conducted study. A significant proportion of the
pregnant women (74.1%) were under 30 years old,
and a smaller percentage (25.7%) were over 30. As
for marital status, 18.8% of respondents were single,
2.1% were divorced, and 1.0% were widowed, with
78.0% married. They ranged widely in terms of

educational background: 2.1% had only completed
elementary school, 8.9% had finished primary
school or its equivalent, 26.4% had attended
secondary school, and 62.6% had a bachelor's
degree or above. About 16.0% of the distribution
worked full time, 17.5% as civil servants, 45.3% as
independent contractors, 9.9% as housewives, and
11.3% as unemployed people. The Igbos make up
59.7% of the population, and the Yorubas made up
17.5%. Religiously, 90.1% identified as Christians,
while 9.9% identified as Muslims. Family sizes
varied, with 16.2% having no children, 71.2%
having 1-3 children, 11.3% having 4-6 children,
and 1.3% having over 6 children. Last, the income
distribution showed that 42.4% earned < 30,000
Naira (approximately USD 20), 40.8% earned
between 31,000 and 90,000 Naira, 14.4% earned
between 91,000 and 180,000 Naira, and 2.4%
earned above 180,000 Naira.

Table 3 illustrates the mean values (+SD) for various
nutritional variables alongside their Recommended
Dietary Allowance (RDA), Percentage RDA, p-values,
and correlation coefficients (R) with the Dietary
Diversity Score (DDS).

Vitamin A intake, with a mean of 410.73+192.0
ug/d, corresponds to 53.34% of the RDA (770),
showing a significant association (p = .034**).
Vitamin C, averaging 30.46+29.94 mg/d,
represents 35.84% of the RDA (85) but lacks
statistical significance (p = .632). Vitamin B1 and B2
intakes, with means of 1.60+1.80 mg/d and
1.46+1.13 mg/d respectively, exceed their RDAs
(1.4), displaying significant associations (p = .044**
and p = .046**). Vitamin B3, Folate, Vitamin B12,
Calcium, Zinc, and Iron also exhibit varying degrees
of adherence to RDAs, with Folate intake showing a
significant association (p = .015**).

Correlation coefficients with DDS reveal potential
relationships. Notably, Vitamin A, Vitamin B1, and
Vitamin B2 show positive correlations (R = .274, -
.261, and -.259 respectively), indicating a potential
link between higher intakes and dietary diversity.
Conversely, Folate, demonstrates a negative
correlation (R = -.312), suggesting a potential
inverse relationship.

While these findings shed light on the nutritional
status of the studied population, it's crucial to note
the varying degrees of adherence to RDAs and the
correlations with DDS. These provide valuable
insights into the dietary habits and potential
nutritional gaps among pregnant women.
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Table 1. Socio-demographic and economic characteristics of pregnant mothers (n = 382)

Variables N %
Age (Years)

=30 283 74.1
> 30 99 25.9
Marital Status

Married 298 78.0
Single 72 18.8
Divorced 8 2.1
Widowed 4 1.0
Educational Level

Less than primary school 8 2.1
Primary school or equivalent 34 8.9
Secondary school 101 26.4
Bachelor’s degree or higher 239 62.6
Occupation

Employed full-time 61 16.0
Civil servant 67 17.5
Self-employed 173 45.3
Housewife 38 9.9
Unemployed 43 11.3
Ethnicity

Igbo 296 77.5
Yoruba 67 17.5
Hausa 19 5.0
Religion

Christianity 344 90.1
Islam 38 9.9
No of Children

None 62 16.2
1-3 272 71.2
4-6 43 11.3
Above 6 5 1.3
Income (Naira)

=< 30,000 (~20 USD) 162 42.4
31,000-90,000 156 40.8
91,000-180,000 55 14.4
> 180,000 9 2.4
Total 382 100.0

The mean dietary diversity of the various food groups is shown in Table 2. Cereals had the highest mean dietary
diversity (0.98+0.23), followed by eggs (0.95+0.22), fish and other seafood (0.94+0.23), milk and its derivatives
(0.91+0.28), and fish and other seafood. Fruits (0.76+0.43), vegetables (0.66+0.48), and tubers and roots
(0.65+0.48) had the lowest mean dietary diversity. The highest mean dietary diversity is observed in cereals
(0.98+0.23), followed by eggs (0.95+0.22), fish and other seafood (0.94+0.23), and milk and its products
(0.91+0.28). The lowest mean dietary diversity is observed in tubers and roots (0.65+0.48), fruits (0.76+0.43),
and vegetables (0.66+0.48). The overall mean dietary diversity score is 10.02+1.72.
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Table 2. Mean dietary diversity of the different food groups

Food groups Mean (£) SD
Cereals 0.98+0.23
Vegetables 0.66+0.48
Spices, condiments and beverages 0.87+0.34
Qils and fats 0.86+0.34
Fish, and other sea foods 0.94+0.23
Legumes, nuts and seeds 0.88+0.33
Tubers and roots 0.65+0.48
Fruits 0.76+0.43
Meat 0.89+0.31
Sweets 0.68+0.47
Milk and milk products 0.91+0.28
Eggs 0.95+0.22
Total 10.02+£1.72

Figure 1a shows that the majority (78.8%) of the respondents have high DDS, while 21.2%
have medium DDS, although none of the respondents have low DDS.

Dietary Diversity Distribution of the Pregnant Women

= Medium (5-8) = High (9-12)

Figure 1a: Dietary Diversity Distribution of the Pregnant Women
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Figure 1b shows that higher income is associated with high DDS
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Figure 1b: Association between Household monthly income and DDS (p<0.05)

Table 3. Relationship between DDS and Micronutrient intake/adequacy of the pregnant mothers

Variables Mean=SD RDA Percentage RDA  DDS Correlation
(Adequacy) p-value R

Vitamin A (ug/d) 410.73x£192.0 770 53.34 .034** 274
Vitamin C (mg/d) 30.46+29.94 85 35.84 .632 .063
Vitamin B1 (mg/d) 1.60+1.80 1.4 114.29* .044** 261
Vitamin B2 (mg/d) 1.46+1.13 1.4 105* .046** .259
Vitamin B3 (mg/d) 15.12+18.52 18 84.06* .152 .187
Folate (ug/d) 297.42+331.08 600 49.57 .015** 2312
Vitamin B12 (ug/d) 2.30x2.73 2.6 88.46* .240 154
Calcium (mg/d) 588.04+474.85779 1000  58.80 914 .014
Zinc (mg/d) 19.28+14.70142 11 175.36* .832 .028
Iron (mg/d) 23.73 £15.11754 27 87.89* .5%90 .071

Adequate; ** Significance p<0.05; Dietary Reference Intake (19)

In Table 4, the hypothesis tests if the
sociodemographic and economic characteristics
have a significant effect on their DDS. The
dependent variable, DDS, regressed based on
predicting sociodemographic and economic
characteristics. To test hypothesis H1,
sociodemographic characteristics (age and number
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of children) significantly predict their DDS, F
(141.90, 1469.25) = 3.96, p < 0.05, which
indicates that the sociodemographic characteristics
(age and number of children) play a significant role
in shaping their dietary diversity (b = 11.15, p <
0.05). The result clearly shows the positive effect of
sociodemographic characteristics (age and number

189




Table 4. Summary of the regression statistics for the predictors of DDS

Variables Coefficient Std. error R? F 1- probability
statistics

Constant 11.62 1.160 10.02 000

Age 0.09 0.021 4.30 0.00*
Ethnicity 0.01 0.094 0.10 0.92
Monthly income -3.67 0.001 0.84 0.40
Marital status 0.08 0.198 0.42 0.68
Educational level  -0.06 0.159 0.09 3.96 0.39 0.70
Occupation 0.07 0.100 0.71 0.48

No of Children -0.34 0.084 -4.17 0.00*

*Significant at p<0.05.

of children). The R2 = 0.09 shows that the model
explains 9% of the variance in DDS.

DISCUSSION

This section discusses the findings of the study
according to the objectives respectively.

In this study, a larger proportion of the respondents
are Igbos, and this is because the study was
conducted in an Igbo-speaking community. Most of
the respondents in the study were aged 30 years or
younger and married. This is like other Nigerian
studies amongst women of reproductive age (7, 19)
and some other West and East African countries (20,
22, 23). In addition, over half of the respondents
were Christians, and it might be because the area
was Christian-dominated. It is worthy of note that a
considerable percentage of the women earned less
than the set minimum wage per month in Nigeria
and this disagrees with the result of (7) who reported
about two-thirds living on the minimum wage. The
findings imply that a good number of pregnant
women live below the poverty line (less than $1.9
daily) (24).

The present study revealed that the mean DDS was
ten which is about eighty-percent of the 12 food
groups (25). The finding is closely related to studies
done in Kenya (26) and Northern Ghana (27),
where their mean DDS are 6.84 and 6.81 of 9 food
groups, respectively. The study showed that most
respondents had good dietary diversity and it could
be attributable to the season the study was
conducted. The study also revealed a good
consumption of cereals and their products, and this
is in line with the study of (26), which reported high
consumption of food items from grains and grain
products by almost all respondents. It further agrees
with other reports that concluded that the diets of
pregnant women are predominantly cereal-based

(28-30). The DDS also reveals that almost all
respondents consumed fish and meat products,
which is a diversion from the result of (26, 31), who
reported that only 27.5% of the total respondents
had consumed animal-source foods.

Despite the high Dietary Diversity Score (DDS)
observed among pregnant women with low earning
capacity, our study reveals inadequate intake of
crucial micronutrients, particularly vitamin A and
folate, falling below the Recommended Dietary
Allowance (RDA). This paradoxical finding aligns
with studies (32-35) identifying these as common
micronutrient deficiencies in Nigerian women of
reproductive age and during pregnancy.

The discrepancy between high DDS and low
micronutrient intake suggests that dietary diversity
alone may not guarantee adequate micronutrient
consumption. This could be attributed to the
overreliance on affordable, carbohydrate-rich
staples with low micronutrient density (36), even
when diets appear diverse.

This finding is particularly concerning, given the
critical roles of vitamin A and folate in pregnancy.
Vitamin A is essential for embryonic development,
including eyes, heart, and lungs (37), and supports
fetal growth and maternal metabolism (38-40).
Folate is crucial for neural tube development in early
pregnancy (41).

It is important to add that vitamin A and folates are
found more in fruits and vegetables (42), yet their
mean consumption is a little above average in our
study. It is worthy of note that, despite the intake as
identified by dietary diversity, the quantity consumed
was inadequate as compared to the RDA for this
vulnerable group. It is expected that more of fruits
and vegetables should be consumed because of
increased demand for micronutrients (43),
interestingly, this was not the case.
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Further to this, Delta state, Nigeria is poised to be
blessed with vegetables and fruits (44) but despite
the supposed good news, our result does not reflect
it because of the level micronutrients consumption
among pregnant women. A almost convincing
reason for the low consumption could be the season
(45) this study was conducted. For instance, the likes
of Mangoes, Pawpaw, and Watermelons have their
peak seasons between June and August yearly (46),
of which we collected our data between April and
May. So, it likely would be the reason for their fruit
consumption rate.

In addition, vegetables such as pumpkin leaves,
bitter leaves, and okro are good sources of vitamin A
and folates (47), although found more in pumpkin
and bitter leaves (1), which are available all year
round in the study location (48). However, this was
not reflected in their nutrient intake which could
probably be due to food taboos during pregnancy,
limited understanding of the importance of
vegetables during pregnancy (49), and Pica
(cravings for non-food items or unhealthy foods
leading to reduced vegetable intake) (25, 45).
Although, nutrient deficiencies like iron or zinc are
proven to affect appetite and food choices, which
could be one of the possible reasons for their
vegetable and fruit consumption. However, it would
not have been so because their iron and zinc intake
were adequate which is in close agreement with
similar studies conducted amongst women of
reproductive age in the Southwest of Nigeria (7, 32,
33). The relationship between dietary diversity and
micronutrient intake is complex and influenced by
various factors. Research has shown that dietary
diversity scores are indeed associated with
micronutrient intake, with a higher score indicating a
lower risk of inadequacy (50). This somewhat agrees
with the present study, where there exists a
statistically significant positive correlation between
DDS and vitamin A intake. Emphasis must be placed
on consuming nutrient-dense foods to maximize the
intake of essential nutrients without excessive caloric
intake (51). In this case, there exists a weak and
statistically significant correlation (p<0.05) between
the mentioned micronutrients and DDS. This
appears confrary to the common knowledge of
positive relationships between the two (52, 53).
Although a seeming slant to common knowledge
was observed (54), who found a weak but positive
correlation between dietary diversity and nutrient
adequacy, unlike the present study. A negative
statistically significant correlation suggests that as
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one variable is increasing, the other is decreasing,
which would be contrary to the common knowledge
of positive association. Maternal age and the
number of children had a statistically significant
effect on their DDS. This agrees with other studies
from developing countries where there exists an
association between diet diversity and socio-
demographic and economic variables (7, 55, 56).

CONCLUSION

This study revealed a paradoxical situation where
some pregnant women in Oshimili North Local
Government Area in Delta State, Nigeria,
demonstrated high dietary diversity yet suffer from
inadequate intake of crucial micronutrients,
particularly vitamin A and folate. Despite the
region's abundance of vegetables, seasonality,
financial constraints and food preferences appear to
influence dietary choices, leading to an overreliance
on affordable, carbohydrate-rich staples with low
micronutrient density. The study also revealed that
there is a relationship between dietary diversity and
micronutrient intake in pregnancy.

Recommendations

Based on our findings, we recommend
implementing targeted nutritional interventions that
emphasize the importance of micronutrient-rich
foods within a diverse diet. Nutritional education
programs should be enhanced to address cultural
food preferences and promote the consumption of
locally available, micronutrient-rich vegetables.
Additionally, policymakers should consider
fortification programs or targeted supplementation
for essential micronutrients, particularly vitamin A
and folate, for pregnant women at risk of
deficiencies.
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