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INTESTINAL PARASITIC INFECTIONS AMONG PREGNANT FEMALES IN ANAMBRA EAST LGA, ANAMBRA STATE
ABSTRACT
Aim: Intestinal parasitic infections (IPIs) pose a significant public health concern, especially for pregnant women, as they can lead to serious complications such as anemia, malnutrition, and adverse fetal outcomes. This study investigates the prevalence of IPIs among pregnant women attending antenatal care in Anambra East Local Government Area, Nigeria. 
Study design: The study is a hospital-based cross-sectional study.
Place and duration of study: It involved screening of pregnant women receiving antenatal care at government-owned clinics and private health centers in the Anambra East LGA, Anambra State, Nigeria, for a period of 3 months. 
Methodology: Data were collected from 313 pregnant women using structured questionnaires and laboratory analyses of stool samples. 
Results: The findings revealed an overall prevalence of 28.3% for IPIs. Notably, Ascaris lumbricoides was the most prevalent parasite, found in 10.2% of the participants, followed by hookworm at 8.6%, Trichuris trichiura at 3.8%, Entamoeba histolytica at 3.5%, and Giardia lamblia at 2.2%. The majority of infected pregnant women experienced light-intensity IPIs, accounting for 20.8% (n=65) of the cases. Several socio-demographic risk factors were associated with IPIs, including being a younger pregnant woman, lacking formal education, and practicing open defecation. The prevalence of IPIs was highest among women who used unsafe sources of drinking water and local toilets. An assessment of knowledge, attitudes, and practices regarding IPIs among pregnant women revealed that 56.5% were aware of these infections; however, only 29.7% understood the transmission method through contaminated food. 
Conclusion: The results suggest an urgent need for routine screening and public health interventions focused on improving sanitation and hygiene education, as well as recommending deworming programs during antenatal care.
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INTRODUCTION 
Intestinal parasitic infections (IPIs) among pregnant women are a significant public health concern, particularly in developing countries (Vasconcelos et al., 2022). These infections can lead to serious health complications for both the mother and the fetus, including anemia, low birth weight, and increased morbidity and mortality rates (Imakwu et al., 2022). The prevalence of these infections varies widely across different regions, influenced by factors such as socio-economic status, sanitation, and access to clean water (Adelodun et al., 2021). This highlights the urgent need for effective public health interventions to address this issue. Several risk factors contribute to the high prevalence of intestinal parasite infections among pregnant women. Socio-economic factors such as poverty, lack of education, and limited access to healthcare significantly increase vulnerability to these infections (Getachew et al., 2022)
Pregnant women with intestinal parasitic infections face increased risks of adverse outcomes such as anemia and nutritional deficiencies due to malabsorption (Getachew et al 2022). These conditions not only affect maternal health but also have detrimental effects on fetal development, potentially leading to low birth weight and preterm delivery (Naaz and Muneshwar, 2023). The high prevalence rates observed across various studies underscore the need for targeted interventions focusing on improving sanitation and hygiene practices, enhancing access to clean drinking water, and providing education about the risks associated with intestinal parasite infections. By addressing these underlying factors, it is possible to reduce the burden of intestinal parasites in pregnant populations and improve health outcomes for mothers and their children.
MATERIALS AND METHODOLOGY 
Study Area
This study was conducted in Anambra East Local Government Area (LGA), which is located in Anambra State, South-East Nigeria. Anambra East is one of the 21 LGAs in the State and is predominantly rural, with many of its communities relying on agriculture, fishing, and petty trading for their livelihoods. The area has a mix of upland and riverine settlements, and several communities are situated close to the River Niger, which plays a major role in the daily life and economy of the people. Anambra East LGA includes towns and villages such as Aguleri, Umueri, Otuocha, Nsugbe, and Igbariam. The headquarters of the local government is located in Otuocha. Geographically, Anambra East is located between latitude 6.3667° N and longitude 6.8833° E. The area experiences a tropical climate with distinct wet and dry seasons, which may influence the transmission of parasitic infections, especially during the rainy season when flooding and water contamination are more common.
Study Design and Population, and Sample size calculation
This research employed a cross-sectional hospital-based study design, targeting pregnant women of reproductive age (20-40 years) receiving antenatal care and also residing in Anambra East LGA. The population was drawn from various health facilities providing antenatal care services, including government-run clinics and private healthcare settings, to ensure a diverse representation of the community.The sample size was determined as shown below:
 Using the formula 
Where:
n=Z is the score that corresponds to 1.96 for a 95% confidence interval.
P = Estimated prevalence of intestinal parasite of 28.5%, as reported by Imakwu et al. (2022).
e = Margin error of 5%.
Therefore 

Collection of Stool Samples 
Each consenting woman was provided with a labeled leak-proof specimen container to provide a stool specimen for analysis. The collected samples were checked for accuracy of labelling and quantity.  Fecal specimens were collected in sterilized, leak-proof containers and transported to the laboratory promptly, ideally within two hours to minimize degradation (Ntanda, 2024). Upon arrival, samples were stored in a refrigerator at 4°C to preserve the viability of potential parasites for subsequent analyses (Rojas et al., 2024). Additionally, specimens were processed within 24 hours to ensure accurate diagnostic results while minimizing the risk of contamination (Chatterji et al., 2024). Proper specimen handling and storage were crucial for maintaining the integrity of the samples, thereby supporting the reliability of the study findings.

Laboratory screening of stool samples
Upon receiving the fecal samples at the laboratory, a preliminary macroscopic examination of all samples was conducted. This step involves visually inspecting the samples for consistency, color, and the presence of any visible parasites or abnormalities. Any notable findings may guide further microscopic assessment. This was followed by a direct Wet Mount Preparation stool screening method, which involves mixing a small amount of fecal sample with a drop of saline or water on a glass slide to create a wet mount. This preparation allows for the observation of eggs of helminthes and motile protozoa, such as Giardia lamblia and E. histolytica. The wet mount was examined under a microscope using low and high-power objectives to identify trophozoites, cysts, or eggs.  To quantify intensity, egg counts were performed using the Kato-Katz thick smear.
Questionnaire survey
A questionnaire was administered to pregnant women in order to collect data information on each pregnant woman’s socio-demographic profile, such as age, education, occupation, obstetric history, and potential risk factors such as water source, sanitation, hand hygiene, soil exposure, nutrition, and history of anti-parasitic treatment.
Ethical Considerations
Approval was sought from the Ministry of Health, Anambra State. Written informed consent was obtained from each participant after explaining the study’s purpose, procedures, risks, and benefits in a language they understand. Confidentiality was maintained, and the data gotten was stored securely. All women found to have parasites were informed of their results and referred for treatment. Participation was voluntary, and pregnant women were allowed to withdraw at any time without penalty. 
Data Analysis 
Data collected were entered into Microsoft Excel and imported into IBM SPSS version 25.0 for analysis. Descriptive statistics were used to analyze sociodemographic characteristics, the prevalence and intensity of intestinal parasites in pregnant women, and the knowledge, attitudes, and practices (KAP) of these women. The association between the prevalence of intestinal parasites and sociodemographic characteristics, as well as the relationship between infection prevalence and hygiene practices among pregnant women, was assessed using the chi-square test. Logistic regression was employed to identify predictors of intestinal parasite infection in pregnant women. The level of significance was set at p<0.05

RESULT
Demographic Characteristics of pregnant women
A total of 313 pregnant women were surveyed, with the majority in the age group of 20-24 years (n=156, 49.8%). Most of the participants were unemployed (n=211, 67.4%), and a significant number had completed secondary education (n=142, 45.4%). The study also included pregnant women in various trimesters and gravidity levels (Table 1).

Table 1: Characteristics of the study participants
	Characteristics
	Number sampled
	Percent (%)

	Total
	313
	100

	Age groups (years)
	
	

	20-24
	156
	49.8

	25-29
	102
	32.6

	30-35
	55
	17.6

	Occupation
	
	

	Unemployed
	211
	67.4

	Self-employed
	35
	11.2

	Employed
	67
	21.4

	farmer
	None
	-

	Educational status
	
	

	No formal education
	45
	14.4

	Primary
	97
	31

	Secondary
	142
	45.4

	Tertiary
	29
	9.3

	Trimester
	
	

	First
	100
	31.9

	Second
	120
	38.3

	Third
	93
	29.7

	Gravidity
	
	

	Primigravidae
	103
	32.9

	Secundigravidae
	105
	33.5

	Multigravidae
	105
	33.5





Prevalence of intestinal parasite infection among pregnant women
Among the 313 pregnant women sampled, 69 (28.3%) were infected with an intestinal parasite. The intestinal parasites recorded were A. lumbricoides, hookworm, T. trichiura, E. histolytica, G. lamblia, with a prevalence of 10.2% (n=32), 8.6% (n=27), 3.8% (n=12), 3.5% (n=11) and 2.2% (n=7), respectively (Fig. 1).


Fig. 1: Prevalence of intestinal parasite infection among the pregnant women








Prevalence of intestinal parasites and the demographic characteristics of pregnant women
The oldest age group, individuals aged 30-35 years, exhibited a significantly higher overall prevalence of intestinal parasites (p < 0.05). This age group also had a notably higher prevalence of A. lumbricoides, hookworm, and E. histolytica infections (p < 0.05). Additionally, pregnant women who were self-employed or employed showed a significantly higher prevalence of intestinal parasites overall, as well as higher rates of A. lumbricoides and hookworm infections, compared to unemployed pregnant women. Furthermore, women without formal education had a significantly higher overall prevalence of intestinal parasites (p<0.05) and higher rates of A. lumbricoides, hookworm, T. trichiura, and Giardia infections. In relation to trimester, women in the first and second trimesters had significantly higher overall parasite prevalence and a higher prevalence of T. trichiura infection (Table 2).
Table 2: Prevalence of intestinal parasites in relation to characteristics of pregnant women
	Characteristics
	


Number sampled
	Number positive (%)

	
	
	

Overall
	

Ascaris
	

hookworm
	

T. trichiura
	

E. histolytica
	

Gardia

	Age groups (years)
	
	
	
	
	
	
	

	20-24
	156
	31 (19.9)
	7 (4.5)
	13 (8.3)
	6 (3.8)
	3 (1.9)
	2 (1.3)

	25-29
	102
	24 (23.5)
	11 (10.8)
	5 (4.9)
	4 (3.9)
	1 (1.0)
	3 (2.9)

	30-35
	55
	34 (61.8)
	14 (25.5)
	9 (16.4)
	2 (3.6)
	7 (12.7)
	2 (3.6)

	P value
	
	<0.0001
	<0.0001
	0.05
	0.996
	<0.0001
	0.503

	Occupation
	
	
	
	
	
	
	

	Unemployed
	211
	44 (20.9)
	12 (5.7)
	12 (5.7)
	8 (3.8)
	7 (3.3)
	5 (2.4)

	Self-employed
	35
	14 (40.0)
	5 (14.3)
	6 (17.1)
	0 (0.0)
	3 (8.6)
	0 (0.0)

	employed
	67
	31 (46.3)
	15 (22.4)
	9 (13.4)
	4 (6.0)
	1 (1.5)
	2 (3.0)

	P value
	
	<0.0001
	<0.0001
	0.024
	0.329
	0.176
	0.610

	Education
	
	
	
	
	
	
	

	No formal
	45
	33 (84.4)
	17 (37.8)
	10 (22.2)
	2 (4.4)
	4 (8.9)
	5 (11.1)

	Primary
	97
	26 (26.3)
	6 (6.2)
	8 (8.2)
	3 (8.2)
	3 (3.1)
	1 (1.0)

	Secondary
	142
	21 (14.8)
	7 (4.9)
	7 (4.9)
	2 (4.9)
	4 (2.8)
	1 (1.07)

	Tertiary
	29
	4 (13.8)
	2 (6.9)
	2 (6.9)
	2 (6.9)
	0 (0.0)
	0 (0.0)

	P value
	
	<0.0001
	<0.0001
	0.004
	0.035
	0.162
	0.000

	Trimester
	
	
	
	
	
	
	

	First
	100
	30 (30.0)
	9 (9.0)
	10 (10.0)
	8 (8.0)
	2 (2.0)
	1 (1.0)

	Second
	120
	43 (35.8)
	18 (15.0)
	13 (10.8)
	3 (2.5)
	5 (4.2)
	4 (3.3)

	Third
	93
	16 (17.2)
	5 (5.4)
	4 (4.3)
	1 (1.1)
	4 (4.3)
	2 (2.2)

	P value
	
	0.011
	0.063
	0.203
	0.027
	0.608
	0.506

	Gravidity
	
	
	
	
	
	
	

	Primgravidae
	103
	37 (35.9)
	15 (14.6)
	12 (11.7)
	5 (4.9)
	2 (2.0)
	1 (1.0)

	Secundigravidae
	105
	28 (26.7)
	9 (8.6)
	9 (8.6)
	2 (1.9)
	5 (4.2)
	4 (3.3)

	Multigravidae
	105
	24 (22.9)
	8 (7.6)
	6 (5.7)
	5 (4.8)
	4 (4.3)
	2 (2.2)

	P value
	
	1.00
	0.202
	0.313
	0.450
	0.608
	0.506


P-value is determined by the Chi-square test









Intensity of intestinal parasite infection among pregnant women
In terms of overall prevalence, the majority of pregnant women experienced light intensity intestinal parasite infections, accounting for 20.8% (n=65). Only 7.3% (n=23) had moderate intensity infections, while just one pregnant woman was diagnosed with heavy intensity intestinal parasite infection (0.3%, n=1). When examining the prevalence of Ascaris infection, most affected women also experienced light intensity (6.7%, n=21). Moderate intensity was observed in 3.2% (n=10) of the cases, while the only individual with a heavy infection was a pregnant woman who was infected with Ascaris. For hookworm and T. trichiura infections, affected pregnant women mostly had light intensity infections (7.0%, n=22 for hookworm and 2.9%, n=9 for T. trichiura), with some experiencing moderate intensity (1.6%, n=5 for hookworm and 1.0%, n=3 for T. trichiura). Finally, E. histolytica infections (3.5%, n=11) and Giardia infections (2.2%, n=7) among pregnant women were also classified as light infections (Fig. 1).


Fig. 2: Intensity of intestinal parasite infection among pregnant women
















Prevalence of intestinal parasites in relation to hygiene practices of pregnant women
Pregnant women who obtained their drinking water from a 'water supply' showed a significantly higher (p < 0.05) prevalence of overall intestinal parasite infections, as well as hookworm and T. trichiura infections. Additionally, those who practiced open defecation had a significantly higher (p < 0.05) prevalence of intestinal parasites, hookworm, and E. histolytica infections. However, no significant associations were found (p > 0.05) for hand washing after using the toilet, before eating, walking barefoot, cleaning habits after defecation, or the timing of their last deworming treatment (Table 3).
Table 3: Association between the prevalence of intestinal parasites and hygiene practices of pregnant women
	Characteristics
	

Number sampled
	Number positive (%)

	
	
	

overall
	

Ascaris
	

hookworm
	

T. trichiura
	

E. histolytica
	

Gardia

	Source of drinking water
	
	
	
	
	
	
	

	Borehole
	100
	22 (22.0)
	10 (10.0)
	6 (2.0)
	4 (4.0)
	0 (0.0)
	2 (2.0)

	Well
	81
	20 (24.7)
	9 (11.1)
	5 (6.2)
	1 (1.2)
	3 (3.7)
	2 (2.5)

	Water supply
	42
	23 (54.8)
	4 (9.5)
	10 (23.8)
	6 (4.3)
	3 (7.1)
	0 (0.0)

	Stream
	90
	24 (26.7)
	9 (10.0)
	6 (6.7)
	1 (1.1)
	5 (5.6)
	3 (3.3)

	P value
	
	0.001
	0.992
	0.003
	0.001
	0.094
	0.682

	Type of toilet
	
	
	
	
	
	
	

	Water closet
	161
	47 (29.2)
	19 (11.8)
	11 (6.8)
	6 (3.7)
	6 (3.7)
	5 (3.1)

	Local toilet
	112
	21 (18.8)
	7 (6.2)
	7 (6.2)
	5 (4.5)
	1 (0.9)
	1 (0.9)

	Open defecation
	39
	20 (51.3)
	6 (15.4)
	6 (15.4)
	1 (2.6)
	4 (10.3)
	0 (0.0)

	P value
	
	0.000
	0.175
	0.003
	0.863
	0.024
	0.274

	Washing of fruits and veg.
	
	
	
	
	
	
	

	No answer
	18
	18 (100)
	6 (33.3)
	5 (27.8)
	3 (16.7)
	3 (16.7)
	1 (5.6)

	Yes
	134
	46 (34.3)
	17 (12.7)
	16 (11.9)
	5 (3.7)
	5 (3.7)
	3 (2.2)

	No
	70
	14 (20.0)
	5 (7.1)
	5 (7.1)
	3 (4.3)
	0 (0.0)
	1 (1.4)

	Not always
	91
	11 (12.1)
	4 (4.4)
	1 (1.1)
	1 (1.1)
	3 (3.3)
	2 (2.2)

	P value
	
	0.0001
	0.001
	0.001
	0.019
	0.008
	0.773

	Washing of hands after toilet use
	
	
	
	
	
	
	

	No response
	39
	7 (17.9)
	2 (5.1)
	3 (7.7)
	0 (0.0)
	2 (5.1)
	0 (0.0)

	Yes
	173
	47 (27.3)
	15 (8.7)
	14 (8.1)
	7 (4.0)
	5 (2.9)
	6 (3.5)

	No
	27
	8 (29.6)
	3 (11.1)
	4 (14.8)
	1 (3.7)
	 0 (0.0)
	0 (0.0)

	Sometimes
	74
	27 (36.5)
	12 (16.2)
	6 (8.1)
	4 (5.4)
	4 (5.4)
	1 (1.4)

	P value
	
	0.202
	0.214
	0.696
	0.557
	0.520
	0.395

	Wash hands before eating
	
	
	
	
	
	
	

	No response
	42
	7 (16.7)
	3 (7.1)
	2 (4.8)
	1 (2.4)
	1 (2.4)
	0 (0.0)

	Yes
	176
	61 (34.7)
	24 (13.6)
	20 (11.4)
	7 (4.0)
	5 (2.8)
	5 (2.8)

	No
	21
	4 (14.8)
	1 (3.7)
	0 (0.0)
	0 (0.0)
	2 (7.4)
	1 (3.7)

	Sometimes
	68
	17 (25.0)
	4 (5.9)
	5 (7.4)
	4 (5.9)
	3 (4.4)
	1 (1.5)

	P value
	
	0.028
	0.150
	0.161
	0.552
	0.623
	0.636

	Walk barefooted
	
	
	
	
	
	
	

	No response
	32
	4 (12.5)
	1 (3.1)
	3 (9.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Yes
	104
	31 (29.8)
	10 (9.6)
	9 (8.7)
	5 (4.8)
	4 (3.8)
	3 (2.9)

	No
	103
	30 (29.1)
	13 (12.6)
	11 (10.7)
	2 (1.9)
	2 (1.9)
	2 (1.9)

	Sometimes
	74
	24 (32.4)
	8 (10.8)
	4 (5.4)
	5 (6.8)
	5 (6.8)
	2 (2.7)

	P value
	
	0.196
	0.480
	0.671
	0.235
	0.236
	0.790

	Cleaning pattern after defecation
	
	
	
	
	
	
	

	No response
	41
	8 (19.5)
	4 (9.8)
	3 (7.3)
	0 (0.0)
	1 (2.4)
	0 (0.0)

	Yes
	133
	40 (30.1)
	17 (12.8)
	3 (6.0)
	6 (4.5)
	4 (3.0)
	5 (3.8)

	No
	89
	24 (27.0)
	7 (7.9)
	10 (11.2)
	4 (4.5)
	2 (2.2)
	1 (1.1)

	Sometimes
	50
	17 (34.0)
	4 (8.0)
	6 (12.2)
	2 (4.0)
	4 (8.0)
	1 (1.1)

	P value
	
	0.451
	0.622
	0.435
	0.591
	0.304
	0.313

	When last did you deworm
	
	
	
	
	
	
	

	No response
	56
	14 (25.0)
	4 (7.1)
	3 (5.4)
	4 (7.1)
	3 (5.4)
	0 (0.0)

	Yes
	81
	23 (28.4)
	8 (9.9)
	9 (11.1)
	3 (3.7)
	2 (2.5)
	1 (1.2)

	No 
	52
	12 (23.1)
	6 (11.5)
	3 (5.8)
	1 (1.9)
	0 (0.0)
	2 (3.8)

	Sometimes
	124
	40 (32.3)
	14 (11.3)
	12 (9.7)
	4 (3.2)
	6 (4.8)
	4 (3.2)

	P value
	
	0.583
	0.840
	0.551
	0.511
	0.340
	0.420



Risk factors of intestinal parasite infections among pregnant women
The factors significantly associated with the prevalence of intestinal parasite infections among the study population included the age groups of 20-24 and 25-29, unemployment, a lack of formal education, the source of drinking water being supplied to homes of pregnant women, the use of local toilet types, and the practice of open defecation. Among these factors, the odds of a pregnant woman being infected with a parasite were particularly high if she had no formal education (Adjusted Odds Ratio [AOR] = 108.475, 95% Confidence Interval [CI] = 15.407-763.720, p < 0.0001). Additionally, women whose drinking water source was supplied had 7.012 times the odds (p = 0.008) of contracting intestinal parasite infections compared to those who used other drinking water sources. Similarly, pregnant women who practiced open defecation had 8.09 times the odds of becoming infected compared to those who used other toilet types (Table 4).

Table 4: Risk factor of intestinal parasite infections among pregnant women 
	Risk factors
	Number sampled
	Adjusted Odds Ratio
	95% CI
	P value

	
	
	
	
	

	Age groups (years)
	
	
	
	

	20-24
	156
	0.206
	0.075-0.564
	.002

	25-29
	102
	0.311
	0.105-0.920
	.035

	30-35
	55
	Reference
	
	

	Occupation
	
	
	
	

	Unemployed
	211
	0.265
	0.108-0.651
	0.004

	Self-employed
	35
	2.023
	0.557-7.349
	0.284

	employed
	67
	Reference
	
	

	Education
	
	
	
	

	No formal
	45
	108.475
	15.407-763.720
	<0.0001*

	Primary
	97
	3.384
	0.659-17.373
	0.144

	Secondary
	142
	1.709
	0.357-8.188
	0.503

	Tertiary
	29
	Reference
	
	

	Drinking water source
	
	
	
	

	Borehole
	100
	Reference
	
	

	Well
	81
	1.517
	0.553-4.160
	0.418

	Water supply
	42
	7.012
	1.669-29.459
	0.008*

	Stream
	90
	1.568
	0.445-5.528
	0.484

	Type of toilet
	
	
	
	

	Water closet
	161
	Reference
	
	

	Local toilet
	112
	0.364
	0.138-0.959
	0.041

	Open defecation
	39
	8.090
	1.292-50.641
	0.025*

	Washing of hands after toilet use
	
	
	
	

	No response
	39
	Reference
	
	

	Yes
	173
	0.755
	0.172-3.312
	.710

	No
	27
	1.008
	0.147-6.901
	.994

	Sometimes
	74
	1.170
	0.243-5.627
	.845

	Washing of  hands before eating
	
	
	
	

	No response
	42
	Reference
	
	

	Yes
	176
	1.607
	0.403-6.401
	0.501

	No
	21
	0.805
	0.099-6.577
	0.840

	Sometimes
	68
	1.022
	0.220-4.751
	0.978

	Walk barefooted
	
	
	
	

	No response
	32
	Reference
	
	

	Yes
	104
	0.130
	0.016-1.072
	0.058

	No
	103
	1.506
	0.557-4.071
	0.419

	Sometimes
	74
	1.681
	0.610-4.630
	0.315

	Cleaning pattern after defecation
	
	
	
	

	No response
	41
	Reference
	
	

	Yes
	133
	1.558
	0.335-7.251
	0.572

	No
	89
	0.559
	0.107-2.925
	0.491

	Sometimes
	50
	1.746
	0.326-9.334
	0.515

	When last did you deworm
	
	
	
	

	No response
	56
	Reference
	
	

	Yes
	81
	.404
	0.117-1.395
	0.152

	No 
	52
	.312
	0.080-1.214
	0.093

	Sometimes
	124
	.482
	0.153-1.517
	0.212


*identified risk factors






DISCUSSION
The overall prevalence of intestinal parasitic infections among pregnant women in the Anambra East Local Government Area, as recorded in this study, was 28.3%, indicating that intestinal parasitosis remains a significant public health problem in the study area. This prevalence is comparable to findings from similar studies conducted in parts of South-East Nigeria. Imakwu et al. (2022) reported a prevalence of 28.6% among pregnant women in Odoakpu, Anambra State, which is closely similar to the prevalence observed in this study. Likewise, Okoye et al. (2021) reported a prevalence of 26.1% in Awkuzu, Anambra State. These similarities may be attributed to comparable environmental conditions, sanitation practices, and socio-economic characteristics across these communities. However, the prevalence reported in this study is higher than that reported by Adegbite et al. (2020) in Oyo State, who observed a prevalence of 18.4%, suggesting that intestinal parasitic infections may be more persistent in rural communities of South-East Nigeria than in some South-Western settings with relatively better sanitation infrastructure.
The prevalence of intestinal parasitic infections observed in this study is lower than that reported in some parts of Africa but higher than in others. For instance, Getachew et al. (2022) reported a higher prevalence of 36.7% among pregnant women in Ethiopia, while Kedir et al. (2023) reported a prevalence of 41.2% in rural Ethiopian communities, suggesting a heavier burden of parasitic infections in settings with widespread open defecation and limited access to safe water. Conversely, the prevalence in this study is higher than the 15.9% reported by Pathak et al. (2023) among pregnant women in India, where routine deworming and improved sanitation programs are more established. The prevalence recorded in this study was lower than the 73.9% reported among pregnant women in Venezuela (Rodriguez-Morales et al., 2006). These differences suggest that although the prevalence in Anambra East is moderate, it remains unacceptably high and indicates ongoing transmission. The persistence of intestinal parasitic infections at this level underscores the need for strengthened antenatal screening, improved sanitation, health education, and targeted deworming interventions in the study area.
The predominance of A. lumbricoides confirms the significant association of IPI with drinking water and toilet type in this study. This finding agrees with several previous studies conducted in Nigeria and other African countries. In a study among pregnant women in Imo State, Okafor et al. (2019) reported A. lumbricoides as the most prevalent parasite with a prevalence of 11.2%, which is similar to the finding of this study. Similarly, Taghipour et al. (2021), in a systematic review across Africa, reported pooled prevalence estimates for A. lumbricoides of 21%-23%, supporting its dominance in endemic regions. In contrast, Anosike et al. (2020) reported T. trichiura as the dominant parasite, with a prevalence of 14.7% in Plateau State. In contrast, Umeanaeto et al. (2019) found hookworm to be the most prevalent parasite in Nnewi, with a prevalence of 19.3%. These contrasts highlight the influence of ecological conditions, soil type, sanitation practices, and occupational exposure on parasite distribution.
Although most infections detected in this study were of light intensity, their public health significance should not be underestimated, as chronic low-level infections during pregnancy can contribute to anemia, malnutrition, and adverse pregnancy outcomes. Comparable findings were reported by Gabain et al. (2023) and Garg et al. (2024). 
Demographic analysis revealed variations in infection patterns across age groups, educational levels, occupations, and trimesters of pregnancy. Higher prevalence among women with no formal education This suggests that education is not just a demographic marker but the primary determinant of health literacy in the study area. Limited education may reduce awareness of personal hygiene, safe food handling, and environmental sanitation practices, thereby increasing exposure risk. This finding aligns with studies by Getachew et al. (2022) and Pathak et al. (2023), who identified low educational status as a major predictor of intestinal parasitic infections among pregnant women. Occupational differences observed in this study, particularly among women engaged in farming and trading, may be attributed to increased exposure to contaminated soil and water, as reported by Tadesse et al. (2021). The higher prevalence observed during early pregnancy may be explained by immune modulation during the first and second trimesters, which increases susceptibility to infections before routine antenatal interventions such as deworming are initiated. This observation is consistent with findings by Mohan et al. (2020) and Yu et al. (2022). However, notably, women in the second trimester recorded a relatively higher prevalence of infection compared with those in the first and third trimesters. This pattern is consistent with findings from a study in Ghana, where pregnant women in the second and third trimesters had significantly higher odds of intestinal parasitic infections compared with those in the first (Addo et al., 2025). The study attributed this to increased physiological changes and weakened immunity as pregnancy advances beyond the first trimester, which corresponds to the increasing nutritional and immunological demands of pregnancy. In contrast, studies by Allotey et al., (2020) have reported the third trimester as the period with the highest prevalence, suggesting that geographical and behavioral differences may modify trimester effects on infection risk. 
Regarding gravidity, this study found a higher prevalence of intestinal parasitic infections among multigravida women compared to primigravida women. A comparable observation was reported in the Kasoa, Ghana study, where multigravida status was associated with lower odds of infection, indicating complex relationships between parity and infection risk (Abaka et al., 2020). The study in Kasoa suggested that women with prior pregnancies may have had more contact with antenatal health education and preventive measures (e.g., deworming), which could reduce parasitic burden. However, the direction of associations can vary by setting; for example, global analyses indicate that gravidity-related immunity, healthcare access, behavioral practices, and cumulative exposure can influence infection risk differently across populations.
Analysis of environmental and hygiene-related risk factors showed that practices such as open defecation and reliance on unsafe water sources were associated with a higher prevalence of intestinal parasitic infections. Buying water from supply tanks introduces multiple points where contamination of parasite eggs, such as those of A. lumbricoides. These practices contribute to environmental contamination and facilitate fecal–oral transmission of infective stages of parasites. Similar associations were reported by Kedir et al. (2023), Appiah-Effah et al. (2024), and Bazaanah and Mothapo (2024), who emphasized the role of sanitation and water quality in sustaining parasitic transmission. In contrast to risk factors noted in this study, a study conducted among pregnant women in Ethiopia observed that women in the sampled part of Ethiopia are at risk of IPIS because of a lack of hand washing habits (Animaw et al., 2021). 

CONCLUSION
The findings indicate that ongoing transmission of IPI among pregnant females in the LGA is fueled by a complex interplay of environmental, behavioral, and socio-economic factors. To improve maternal and neonatal outcomes, there is an urgent need for integrated public health interventions, including routine antenatal parasite screening, targeted deworming programs, improved access to safe drinking water, and enhanced community hygiene education to discourage the practice of open defecation.
 LIMITATION OF STUDY
The study, due to limited funding, focused on women who were already attending antenatal care (ANC). As a result, it may have overlooked the most vulnerable pregnant women in the community who do not have access to or do not attend formal health facilities. Additionally, the stool sample collection relied on a single specimen from each participant. Since some parasites are shed intermittently, analyzing only one sample per person may lead to an underestimation of the actual prevalence.
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