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ABSTRACT 

	Background: Adequate dietary intake during pregnancy supports adequate intrauterine growth of the fetus and normal birth weight, which can have a lifelong effect on the child’s development. The purpose of this study was to assess the nutrient adequacy and diet quality of pregnant women attending antenatal clinic at Selected Primary Healthcare Centers of Ogbomoso north local government area.
Methodology: This study was cross-sectional in design. It was conducted among 361 pregnant women in their second and third trimesters using stratified random sampling. A Semi-structured questionnaire was used to collect information from the respondents. Data from the 24-hour dietary recall was analyzed using food processor. Minimum Dietary Diversity of Women (MDD-W) was used to assess the quality of the diet consumed by each respondent. Statistical Product and Service Solution (SPSS) version 27 was used for all data analysis.
Results: The mean age of the respondents was 27.66 ± 5.29 years. Their intake of protein, carbohydrate, vitamins (A, C, B1, B2, B3, B6, B9, B12), and minerals (calcium, iron, zinc, and phosphorus) were found to be inadequate. Approximately 54.0% of the respondents met MDD-W criteria, as they consumed 5-10 food groups. Only Fat has a statistically significant correlation with diet quality (R = -0.12, p = 0.02), but the strength is weak and negative(p < 0.05). All other nutrients showed negligible correlations with no statistical significance.
Conclusion: The study identified significant gaps in nutrient adequacy and diet quality among pregnant women, despite adequate caloric intake.



Keywords: [Nutrient Adequacy, Diet Quality, Nutrient Intake, Pregnant Women} 


1. INTRODUCTION 

Pregnancy is a life stage during which tremendous anatomic, physiologic, biochemical, and metabolic changes have taken place to nurture the developing fetus and to prepare expecting women for labor and delivery (Soma-Pillay et al., 2016). These biochemical alterations in turn alter the need for nutrients throughout pregnancy (Rolfers et al., 2009). Pregnancy places an additional burden on women’s nutritional requirement, as nutrient needs increase to meet the demands of both the mother and the developing fetus (King, 2000). Nutrition during pregnancy is crucial to support and sustain the health of the growing fetus and the mother by meeting the increased demands for energy, macronutrients, and micronutrients (Gernand et al., 2016).

Maternal nutritional status before and during pregnancy has a significant influence on the foetal development, the health and development of the new-born (Biswas et al., 2019). Nutritional status during pregnancy depends on the availability of nutritional reserves obtained from consumed foods (Adikari et al., 2016). A well-nourished pregnant woman will have a good reserve of several nutrients that meets the needs of the growing foetus and enhances the chance of the child entering life in good health (Ugwa, 2016). 

Maternal malnutrition is common worldwide, especially in Asia and Sub-Saharan Africa (Liu et al., 2015). High rates of undernutrition among pregnant women can be found in China (21%), Sri Lanka (15%), and Nigeria (10%-40%) (Gernand et al., 2016; Książek et al., 2015; Victora et al., 2008). Malnutrition during pregnancy can permanently affect the physiological development of the fetus and increase the risk of intrauterine growth restriction, low birth weight, preterm delivery, congenital impairment, prenatal mortality, and newborn mortality and morbidity, and maternal problems like maternal anemia, increased infection, preeclampsia maternal and morbidity and mortality (Vakili et al., 2013). Inadequate nutrition during crucial periods of fetal development resulting from poor maternal nutrient intake may lead to reprogramming within fetal tissues and pose as a risk factor for non-communicable diseases in later life (UNSSCN, 2013).

Adequate dietary intake during pregnancy is needed to ensure satisfactory birth outcome and good health for the mother (Aerts and Van, 2003). Adequate diet during pregnancy supports adequate intrauterine growth of the fetus and normal birth weight, which can have a lifelong effect on development (Mochhoury et al., 2013), and plays a vital role in the prevention of intergenerational effect of malnutrition (child born with low birth weight is more likely to have growth failure during childhood; in turn, girls born with a low birth weight are more likely to become small adult women) (Lee et al., 2013).

Adequate intake of nutrients such as iron, calcium, and vitamin D is important for maintaining healthy bones, as well as preventing iron deficiency anemia (Qadir et al., 2022). Adequate intake of folic acid is also important, as it can help prevent certain birth defects if taken before pregnancy (Bibbins-Domingo et al., 2017). Additionally, adequate intake of vitamin B12 is important for maintaining healthy blood cells and proper nerve function (Al-Musharaf et al., 2021).

2. methodology 

This study was descriptive cross-sectional in design. Participants were pregnant women in their second and third trimesters attending antenatal clinic in different primary healthcare centers in Ogbomoso North Local Government. 
The sample size was determined using Cochran’s method n = z2(p)(q)/d2 where n = the minimum sample size, z = constant is 1.96, p = prevalence of a low minimum dietary diversity score among pregnant women (25.2%) among pregnant women (Shiferaw and Husein 2019), q = (1 - p) = 0.85, d (precision) is 0.05), sample size was adjusted for 25% non-response rate, sample size (n) =361. A stratified random sampling technique was used to recruit the respondents in their second and third trimesters who are attending antenatal clinic in different primary healthcare centers in Ogbomoso North Local Government. The estimated sample size was distributed proportionately between the different primary healthcare centers in Ogbomoso North Local Government Area. Using attendance rate, the total population of pregnant women in the various primary healthcare centers are as follows:
Okeelerin = 60, Baaki = 60, Taara = 40, Ibrahim Taiwo = 300, Total population = 460. The sample size for each primary healthcare center was determined using proportionate method.
The minimum sample size for Okeelerin, Taara, Baaki and Ibrahim Taiwo were 47, 47, 32, and 235 respectively making a total of 361 respondents.
Sociodemographic characteristics and nutrient intake were assessed using a semi-structured questionnaire and 24-hour dietary recall, diet quality was assessed using Diet Quality Questionnaire indicator guide. (DQQ). Nutrient adequacy was determined by comparing intake levels to recommended dietary allowances while diet quality was evaluated based on Minimum Dietary Diversity of Women (MDD-W). Data were analyzed using statistical product and service solutions (SPSS) version 27, nutrient intake was analyzed using the food processor software and correlation tests was done to determine the relationship between nutrient adequacy and diet quality with significance set at p < 0.05.

3. results and discussion

3.1 STUDY POPULATION

Table 1 described the socio demographic characteristics of the respondents. The majority of respondents (90.9%) were aged 21–40 years with a mean age of 27.66±5.29. Slightly above average, 58.7%, of the respondent had multiparous parity, while 41.3% had primiparous parity. 21.7% of the respondent had tertiary education while 67.9% had secondary-level education. 

Table 1: Socio-demographic characteristics of the respondents
	Variables
	Frequency
	Percentage (%)          Mean±SD

	Age (Years)
	
	

	20 and below 
	33
	9.1                              27.66±5.29

	21 – 40 
	328
	90.9

	Number in a Household
	
	

	1 – 5 
	333
	92.2

	6 – 10 
	28
	7.8

	Gestation (weeks)
	
	

	2nd trimester (13 – 26) 
	163
	45.15

	3rd trimester (27 – 40)
	198
	54.85

	Parity
	
	

	Primiparous 
	149
	41.3

	Multiparous 
	212
	58.7

	Educational Level
	
	

	No formal 
	3
	0.8

	Primary 
	15
	4.2

	Secondary 
	245
	67.9

	Tertiary
	98
	27.1

	Monthly Income
	
	

	6001 – 8000
	1
	0.3

	8001 – 10000
	8
	2.2

	10001 – 20000
	24
	6.6

	20001 – 30000
	95
	26.3

	30001 – 40000
	117
	32.4

	40001 – 50000 
	73
	20.2

	50001 – 100000 
	37
	10.2

	Greater than 100000
	6
	1.7

	Total
	361
	100.0


*Total population is 361, and total percentage is 100%

3.2 Diet Quality of the Respondents Using MDD-W

Table 2 described the diet quality of the respondents. The mean MDD-W score was 4.58 ± 1.56, with 54% achieving the minimum dietary diversity.


Table 2: Diet Quality using MDD-W 
	Classification 
	Frequency
	Percentage 
	Min – Max 
	Mean±SD

	0 – 4 food groups (Did not achieve MDD-W
	166
	46.0
	

1 – 9 
	

4.58±1.56

	5 – 10 food groups (Achieved MDD-W)
	195
	54.0
	
	

	Total
	361
	100.0
	
	




3.3 Nutrient Adequacy of the Respondents 
Table 3 presented the nutrient adequacy of the respondents. Caloric intake was adequate in 98.6% of respondents, but protein (97.5%), carbohydrate (99.7%), and fat (99.7%) intakes were largely inadequate. Micronutrient deficiencies were prominent, with all participants falling short in zinc, iron, and dietary fiber, while only 14.7% met the requirement for vitamin A. Sodium and potassium deficiencies were observed in 72.3% and 44.3% of participants, respectively. 

Table 3: Nutrient adequacy of the respondents 
	Nutrients 
	Inadequate
(< 80%)
	Adequate 
(80 – 120%)

	
	F (%)
	F (%)

	Calorie
	5 (1.4)
	356 (98.6)

	Protein
	352 (97.5)
	9 (2.5)

	Carbohydrate
	241 (66.7)
	120 (33.2)

	Dietary Fibre
	273 (75.6)
	88 (24.4)

	Fat
	360 (99.7)
	1 (0.3)

	Vitamin A
	308 (85.3)
	53 (14.7)

	Vitamin C
	324 (89.8)
	37 (10.2)

	Vitamin B1
	350 (97.0)
	11 (3.0)

	Vitamin B2
	353 (97.8)
	8 (2.2)

	Vitamin B3
	361 (100.0)
	-

	Vitamin B6
	315 (87.3)
	46 (12.7)

	Vitamin B9
	357 (98.9)
	4 (1.1)

	Vitamin B12
	361 (100.0)
	-

	Calcium 
	359 (99.4)
	2 (0.6)

	Phosphorus
	331 (91.7)
	30 (8.3)

	Sodium
	100 (27.7)
	261 (72.3)

	Potassium
	160 (44.3)
	201 (55.7)

	Zinc
	361 (100.0)
	-

	Iron
	347 (96.1)
	14 (3.9)

	Magnesium
	359 (99.4)
	2 (0.6)




3.4 Correlation between nutrient adequacy and diet quality by MDD-W

Table 4 described the correlation between nutrient adequacy and diet quality. Significant correlation was observed between fat intake and diet quality by MDD-W (p < 0.05), but the strength was weak and negative. All other nutrients showed negligible correlations with no statistical significance





Table 4: Correlation between nutrient adequacy and diet quality by MDD-W
	Nutrients
	MDD-W

	
	R
	Sig.

	Calorie
	-0.07
	0.19

	Protein
	-0.03
	0.55

	CHO
	-0.1
	0.06

	Dietary fibre
	0.03
	0.63

	Fat
	-0.12
	0.02*

	Vitamin A
	0.04
	0.41

	Vitamin C
	0.06
	0.24

	Vitamin B1
	-0.01
	0.89

	Vitamin B2
	-0.08
	0.15

	Vitamin B3
	-0.02
	0.67

	Vitamin B6
	0.02
	0.75

	Vitamin B9
	-0.04
	0.46

	Vitamin B12
	0.05
	0.37

	Calcium
	0.03
	0.59

	Phosphorus
	0
	0.93

	Sodium
	-0.09
	0.08

	Potassium
	0.02
	0.76

	Zinc
	-0.03
	0.63

	Iron
	-0.09
	0.1

	Magnesium
	-0.01
	0.8


P<.05

	R value
	Strength of correlation



	0.00–0.10
	Negligible



	0.10–0.30
	Weak



	0.30–0.50
	Moderate



	0.50–1.00
	Strong




 
4. Discussion

This study assessed nutrient adequacy and diet quality among pregnant women attending antenatal clinic at selected Primary Healthcare centers of Ogbomoso north local government area, oyo state. According to the result, the majority of respondents (90.9%) were aged between 21–40 years, with a mean age of 27.66 ± 5.29 years. The mean age from a similar study in Oyo was 29±1.19years (Deniran et al., 2014). This demographic aligned with the common reproductive age group for Nigerian women. Such an age range often corresponds with higher energy and nutrient demands during pregnancy, which must be met to ensure positive health outcomes for both the mother and fetus (Gernandet al., 2016). 
The majority of respondents (58.7%) were multiparous, having two or more children. Multiparous women are often at greater risk of micronutrient depletion if not properly nourished between pregnancies (Scholl et al., 1992). While 41.3% were primiparous. Women who had no child are more likely to have a high DDS (Dietary Diversity Score). This is probably because of less burden, more time, and money available to be focused on themselves. Moreover, being first-time mothers, they might want to take their diet and nutrition more seriously compared to others. However, other studies in Pakistan, East Gojjam Zone, and Northwest Ethiopia did not show any association between parity and dietary diversity score (Ali et al., 2014). 
The high proportion of women with secondary education (67.9%) suggests reasonable literacy levels, which could positively influence nutrition-related behavior, including food choices and dietary diversity. However, only 27.1% had tertiary education, which could limit their exposure to comprehensive nutrition education. A similar study carried out in kenya reveal that only 20.1% of the total respondents reported to have had formal education up to the tertiary level (Kiboi et al., 2017). 
A significant percentage (92.2%) of the households had 1–5 members, reflecting relatively small household sizes. This is similar to a study from Ethiopia that indicated that household size was significantly associated with the nutritional status (undernutrition) of pregnant women (Mitsiwat et al., 2023). Smaller household sizes are often associated with improved food security and better maternal dietary outcomes, as fewer members compete for available resources (Ihabet al., 2012). 
The study revealed that 26.3% of the households earned between ₦20,001–30,000, while another 32.4% earned between ₦30,001–40,000 monthly. These income levels were relatively low and may limit access to high-quality foods, including fruits, vegetables, and animal products, which are essential during pregnancy (Kennedy et al., 2009). A high monthly income is associated with increased purchasing power thereby increasing the possibility of consuming a diversified diet compared to women with a low monthly income. Similar results were also obtained from Bangladesh and Kenya (Kiboi et al., 2017). 
This study also found that 54.0% of the respondents achieved the MDD-W by consuming five or more food groups, indicating relatively high diet quality among this group. Pregnant women with diverse diets are more likely to meet their elevated nutritional needs, which include increased requirements for iron, calcium, folate, and vitamins A and D (Kennedy et al., 2011). However, 46.0% of the respondents did not meet the MDD-W threshold, indicating that their diets lack sufficient variety. This shortfall raises concerns about the potential for nutrient deficiencies, which can adversely affect both maternal and fetal outcomes. 
The results also revealed eating pattern, with many respondents falling into either the inadequate or excess categories for specific nutrients. A striking observation was the inadequate intake of dietary fibre (75.6%), the B vitamins, vitamin C (89.8%) and Zinc (100%) among all the respondents. This is in contrast with the study of Adewuyi et al., 2025 among pregnant women, protein was inadequate in about 55.8%, vitamin C in about 94.9% and zinc in about 87.4% of the studied population respectively and similar to the results of dietary intake from a study that showed inadequate intake for dietary fibre, vitamin C, vitamin B6, Vitamin B12 and folate (Deniran et al., 2014). This indicates a significant dietary gap in these essential nutrients. Inadequate protein intake during pregnancy can impair fetal development, while insufficient carbohydrate intake may limit the energy available for both the mother and the fetus (Gernand et al., 2016). 
Pearson’s correlations was done between DDS and nutrient intake of the respondents. Significant correlation was observed between fat intake and diet quality by MDD-W (p < 0.05), but the strength was weak and negative. All other nutrients showed negligible correlations with no statistical significance

 Similar study in Kenya reveals a positive correlation in all the selected nutrients (Kiboi et al., 2017). The significant negative correlation between Fat intake and dietary diversity (r = -0.12, p < 0.02) in this study suggested that as fat intake increases, dietary diversity may slightly decrease, but the effect is weak. These findings underscore that dietary diversity alone is not sufficient. This is in contrast with other studies, which revealed a positive relationship between consumption of a varied diet and nutrient adequacy among women in Tehran (Mirmiran et al., 2006). A strong relationship between dietary diversity and micronutrient intake was also found by (Acham et al., 2012) among women in an informal settlement in South Africa. 


5. Conclusion
This study has revealed that the consumption of carbohydrate, dietary fiber, fat, vitamin B1 and calcium were found to be inadequate among all the respondents while vitamin A, potassium, and zinc were determined to be adequate among a small number of the respondents. The majority of the respondents were found to have met the MDD-W by consuming five or more food groups which implied the consumption of a quality diet. The study highlighted that the correlations almost all the nutrients with DDS were not statistically significant. 

RECOMMENDATIONs
Based on the results of this study, the following recommendations were made: 
1. Pregnant women should be educated on the importance of consuming a diverse and adequate diet. Healthcare providers should intensify antenatal education focused on the importance of micronutrient-rich foods, such as leafy vegetables, dairy products, and fruits.
2. Micronutrient supplementation programs should be implemented by the government. Pregnant women should receive iron, folic acid, and vitamin a supplements, especially those in their second and third trimesters, where deficiencies are most evident.
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