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Abstract
Background: Pregnancy mobile applications (apps) offer a promising avenue to enhance maternal health education and antenatal care engagement, yet their adoption in low-resource settings remains poorly understood. This study assessed the awareness and utilization of these apps among pregnant women in a Nigerian tertiary hospital. 
Methods: A descriptive cross-sectional study was conducted among 410 pregnant women attending the antenatal clinic at Federal Medical Centre, Umuahia, Abia State. Data were collected using a structured interviewer-administered questionnaire. Analysis involved descriptive statistics and chi-square tests. 
Results: A majority of respondents (61.0%) were aware of pregnancy apps, primarily through social media (32.3%). However, utilization was low: only 41.5% of aware women had ever used an app, and merely 12.2% were current users. Key perceived benefits included learning about pregnancy (25.5%) and remembering appointments (19.1%). Major barriers to use were high data cost (20.3%) and a preference for information from healthcare providers (20.3%). Socio-demographic factors showed no significant association with app awareness. Occupation was significantly associated with ever-use (p=0.014), but no factor predicted current use, indicating universal challenges with sustained engagement. 	Comment by sally obi: informed
Conclusion: While awareness of pregnancy apps is relatively high, a significant chasm exists between awareness and sustained utilization, driven by economic, trust-related, and design-related barriers. To realize their potential, interventions must move beyond awareness campaigns to address these specific barriers through provider integration, data cost mitigation, and the development of contextually relevant, low-cost applications.	Comment by sally obi: gap
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1.0 Introduction
The use of mobile health (mHealth) technologies, particularly pregnancy-related mobile applications (apps), has grown significantly in recent years as a means to enhance maternal health and promote healthy pregnancy outcomes. These apps are designed to provide pregnant women with timely health information, pregnancy tracking features, antenatal care reminders, dietary guidance, emotional support, and access to emergency services (Brammall et al., 2024; Lazarevic et al., 2023). With over 5.6 billion smartphone users globally and increasing internet penetration, mobile phones have become a central tool for accessing health information, especially in low-resource settings where traditional healthcare services may be limited (GSMA, 2024; International Telecommunication Union [ITU], 2023).
Pregnancy apps are especially popular among expectant mothers due to their ease of access, user-centered designs, and ability to deliver personalized health information (Alves et al., 2025; Asadollahi et al., 2025). Studies have shown that these apps can improve pregnant women's knowledge and practices regarding antenatal care, maternal nutrition, exercise, and danger signs in pregnancy (Bailey et al., 2022; Dalton et al., 2018; Choudhury & Choudhury, 2022). For example, some apps offer week-by-week fetal development updates, provide health tips, and allow users to monitor vital signs such as blood pressure and weight (Bagwari & Gairola, 2021; Frid et al., 2021). Others facilitate behavioral change through reminders and interactive content, which are associated with better adherence to antenatal appointments and healthier maternal practices (De Lima Costa Souza et al., 2021; Moghbeli et al., 2024).
The integration of mobile health (mHealth) technologies into maternal healthcare represents a significant advancement in the effort to improve pregnancy outcomes globally. Pregnancy mobile applications (apps) have emerged as powerful tools with the potential to provide timely health information, facilitate pregnancy tracking, offer appointment reminders, and deliver emotional support (Babatunde et al., 2025; Lazarevic et al., 2023). With smartphone ownership becoming a global majority phenomenon (GSMA, 2024), these digital tools offer an unprecedented opportunity to bridge gaps in healthcare access, particularly in resource-constrained settings where traditional health services may be limited (World Health Organization, 2016). Evidence from various contexts demonstrates that well-utilized, evidence-based pregnancy apps can improve health literacy, enhance adherence to antenatal care schedules, and reduce prenatal anxiety (De Lima Costa Souza et al., 2021; Karamolahi et al., 2021; Mo et al., 2018).
However, the potential of these digital innovations is not being fully realized due to significant disparities in awareness and utilization. In high-income countries, awareness levels among pregnant women are remarkably high, ranging from 72% to 89%, with utilization rates between 58% and 72% (Brammall et al., 2024; Lazarevic et al., 2023). This stands in stark contrast to the situation in many low- and middle-income countries (LMICs), including Nigeria. In Nigeria, despite growing smartphone penetration, studies indicate a profound awareness gap. For instance, research in Anambra State revealed a low level of awareness and utilization of m-health pregnancy apps among women of reproductive age (Nwosu et al., 2023). This discrepancy underscores a critical digital divide, where the women who could benefit most from accessible health information are the least likely to be aware of or use these tools (Dasuki & Zamani, 2019; Ezeah & Vincent, 2025). Hence, this study is necessary to address this gap by systematically investigating the awareness and utilization of pregnancy apps among pregnant women attending the antenatal clinic at FMC Umuahia, Abia State, to generate actionable evidence for improving digital maternal health interventions in this setting.
2.0 Method
This study employed a descriptive cross-sectional study design. This design is optimal for determining the prevalence and patterns of awareness and utilization of pregnancy apps among pregnant women at a specific point in time. It allows for the simultaneous assessment of the outcome variables (awareness, utilization) and the associated factors (socio-demographic characteristics, perceived benefits, barriers) without any manipulation of the study population.
Population of study
The study population consisted of all pregnant women attending the antenatal clinic at FMC Umuahia during the proposed data collection period.
Sample and Sample Size
The sample size for this study was calculated using the formula for estimating a single population proportion for cross-sectional studies. The formula is:
n = Z² x P x (1 - P)
d²
Where:
· n = desired sample size
· Z = the standard normal deviate, corresponding to the 95% confidence level, which is 1.96
· P = the proportion (prevalence) of the population with the characteristic of interest (awareness or utilization of pregnancy apps)
· d = the degree of accuracy (margin of error), set at 0.05 (5%)
To ensure an adequate sample size, the proportion (P) was taken from a previous similar study conducted in a comparable setting. The study by Nwosu et al. (2023) titled "Awareness and utilization of m-health pregnancy apps among women of reproductive age in Anambra State" reported an awareness level of 41.4% (0.414).
Calculation:
n = (1.96)² x 0.414 x (1 - 0.414)
(0.05)²
n = (3.8416) x 0.414 x (0.586)
0.0025
n = (3.8416 * 0.242604)
0.0025
n = 0.9319
    0.0025
n = 372.76
Therefore, the minimum calculated sample size is approximately 373 respondents.
To account for potential non-response or improperly filled questionnaires, a 10% non-response rate was added.
Sample size with contingency: 373 + (0.1 x 373) = 373 + 37.3 = 410.3
Thus, the final minimum sample size for this study is 410 pregnant women.
Sampling Technique
A combination of total population sampling and convenience sampling techniques was employed to select participants within a constrained timeframe. The study will be conducted over a period of one week to ensure that no participant is sampled more than once, as women are typically scheduled for antenatal visits on a weekly or monthly basis.	Comment by sally obi: was
Instrument for Data Collection
A structured questionnaire was developed by the researcher based on the study objectives and a review of relevant literature. The questionnaire was divided into sections:
· Section A: Socio-demographic characteristics (age, education, occupation, residence, parity, gestational age).
· Section B: Awareness of pregnancy apps (source, level).
· Section C: Utilization of pregnancy apps (ever-use, current use, frequency, features used).
· Section D: Perceived benefits of pregnancy apps (using a Likert scale).
· Section E: Barriers to awareness and use (checklist of options).
Validity
To ensure the validity of the questionnaire, it was subjected to content validity by presenting it to experts in the field of Public Health and Maternal Health for review, this includes the research supervisor and two (2) other experts in the department. Their feedback was used to refine the tool.
Method of Data Analysis
Data was analyzed using the Statistical Package for the Social Sciences (SPSS) software version 23. Descriptive statistics (frequencies, percentages, means, and standard deviations) was used to summarize the socio-demographic variables and present the findings on awareness, utilization, benefits, and barriers. Inferential statistics, specifically Chi-square tests, was used to examine the association between socio-demographic factors (independent variables) and the awareness and utilization of pregnancy apps (dependent variables). A p-value of less than 0.05 was considered statistically significant.
Ethical Clearance
Ethical approval was soughted from the Research Ethics Committee of Abia State University. Informed consent was obtained from each participant after explaining the purpose, procedures, risks, and benefits of the study. Participants were assured of confidentiality, and their anonymity was maintained by not collecting identifying information on the questionnaires. They were also be informed that participation is voluntary and that they can withdraw at any time without any penalty to their medical care.	Comment by sally obi: obtained	Comment by sally obi: remove
3.0 Result and Discussion
Table 1: Socio-Demographic Characteristics of Respondents
	Variables
	Frequency (n = 410)
	Percent (%)

	Age
	
	

	< 20 years
	35
	8.5

	20-29 years
	180
	43.9

	30-39 years
	150
	36.6

	40-49 years
	40
	9.8

	≥ 50 years
	5
	1.2

	Education
	
	

	No formal education
	20
	4.9

	Primary education
	55
	13.4

	Secondary education
	160
	39.0

	Tertiary education
	175
	42.7

	Occupation
	
	

	Unemployed
	40
	9.8

	Student
	60
	14.6

	Civil Servant
	70
	17.1

	Businesswoman/Trader
	170
	41.5

	Farmer
	40
	9.8

	Other
	30
	7.3

	Residence
	
	

	Urban
	260
	63.4

	Rural
	150
	36.6



Table 2: Obsteric Characteristics of Respondents
	Variables
	Frequency (n = 410)
	Percent (%)

	Gravidity
	
	

	1
	120
	29.3

	2-4
	220
	53.7

	5 or more
	70
	17.1

	Parity
	
	

	0
	130
	31.7

	1-2
	190
	46.3

	3-4
	70
	17.1

	5 or more
	20
	4.9

	Trimester
	
	

	First Trimester
	90
	22.0

	Second Trimester
	210
	51.2

	Third Trimester
	110
	26.8



Table 3: Extent of awareness of pregnancy mobile applications among pregnant women attending antenatal clinics attending antenatal at Federal Medical Centre (FMC), Umuahia, Abia state	Comment by sally obi: remove
	Variables
	Frequency (n = 410)
	Percent (%)

	Heard about pregnancy app
	
	

	Yes
	250
	61.0

	No
	160
	39.0

	First Heard about pregnancy app (*multiple response)
	(n = 250)
	

	Doctor
	57
	20.2%

	Family/Friends
	54
	19.1%

	TV/Radio
	27
	9.6%

	Social Media
	91
	32.3%

	Self-Searched
	40
	14.2%



Table 4: Extent of utilization of pregnancy apps among pregnant women attending antenatal clinics attending antenatal at Federal Medical Centre (FMC), Umuahia, Abia state	Comment by sally obi: remove
	Variables
	Frequency (n = 250)
	Percent (%)

	Ever used pregnancy app
	
	

	Yes
	170
	41.5

	No
	80
	19.5

	Currently using pregnancy app
	(n=170)
	

	Yes
	50
	12.2

	No
	120
	29.3

	Features used (*multiple response)
	
	

	Weekly Updates on Baby
	54
	20.1%

	Track Symptoms
	46
	17.1%

	Reminders for antenatal appointments
	43
	16.0%

	Nutrition/Exercise Info
	47
	17.5%

	Kick Counter
	34
	12.6%

	Contraction Timer
	21
	7.8%

	Pregnancy Forums/Chat groups
	18
	6.7%

	Other
	6
	2.2%




Table 5: Perceived benefits of pregnancy apps among pregnant women attending antenatal clinics attending antenatal at Federal Medical Centre (FMC), Umuahia, Abia state	Comment by sally obi: remove
	Variables
	Frequency (n = 250)
	Percent (%)

	Main Benefits of pregnancy apps (*multiple response)
	
	

	Learn More about pregnancy/baby
	328
	25.5%

	Remember Antenatal Appointments
	246
	19.1%

	Labour Preparation
	230
	17.9%

	Monitor mother and baby's Health
	213
	16.5%

	Reduces Anxiety
	197
	15.3%

	No Benefit
	49
	3.8%

	Other
	25
	1.9%



Table 6: Reasons for non-utilization of pregnancy apps among pregnant women attending antenatal clinics attending antenatal at Federal Medical Centre (FMC), Umuahia, Abia state	Comment by sally obi: remove
	Variables
	Frequency (n = 250)
	Percent (%)

	Reasons for non-utilization (*multiple response)
	
	

	Don't have Smartphone
	57
	6.8%

	High Data Cost
	170
	20.3%

	No Knowledge of use
	134
	16.0%

	Prefer to get info from Doctor/Midwife
	170
	20.3%

	Don't Trust info from apps
	85
	10.1%

	Language Issue
	28
	3.3%

	App is not Culturally relevant
	21
	2.5%

	Not Aware of App Existence
	160
	19.1%

	Other Reason
	14
	1.7%




Table 7: Association between socio-demographic and obsteric factors and the awareness of pregnancy apps among pregnant women attending antenatal clinics attending antenatal at Federal Medical Centre (FMC), Umuahia, Abia state	Comment by sally obi: remove
	
	Heard about pregnancy app
	

	Variables
	Yes (n = 250)
	No (n =160)
	Total (n = 410)
	Chi-Square

	Age
	
	
	
	X² = 3.996

	< 20 years
	21 (5.1)
	14 (3.4)
	35 (8.5)
	df = 4

	20–29 years
	117 (28.5)
	63 (15.4)
	180 (43.9)
	p = 0.406

	30–39 years
	84 (20.5)
	66 (16.1)
	150 (36.6)
	

	40–49 years
	26 (6.3)
	14 (3.4)
	40 (9.8)
	

	≥ 50 years
	2 (0.5)
	3 (0.7)
	5 (1.2)
	

	Education
	
	
	
	X² = 2.485

	No formal education
	12 (2.9)
	8 (2.0)
	20 (4.9)
	df = 3

	Primary education
	31 (7.6)
	24 (5.9)
	55 (13.4)
	p = 0.478

	Secondary education
	105 (25.6)
	55 (13.4)
	160 (39.0)
	

	Tertiary education
	102 (24.9)
	73 (17.8)
	175 (42.7)
	

	Occupation
	
	
	
	X² = 6.014

	Unemployed
	21 (5.1)
	19 (4.6)
	40 (9.8)
	df = 5

	Student
	34 (8.3)
	26 (6.3)
	60 (14.6)
	p = 0.305

	Civil servant
	48 (11.7)
	22 (5.4)
	70 (17.1)
	

	Businesswoman/Trader
	101 (24.6)
	69 (16.8)
	170 (41.5)
	

	Farmer
	29 (7.1)
	11 (2.7)
	40 (9.8)
	

	Other
	17 (4.1)
	13 (3.2)
	30 (7.3)
	

	Residence
	
	
	
	X² = 1.846

	Urban
	165 (40.2)
	95 (23.2)
	260 (63.4)
	df = 1

	Rural
	85 (20.7)
	65 (15.9)
	150 (36.6)
	p = 0.174

	Gravidity
	
	
	
	X² = 3.360

	1
	74 (18.0)
	46 (11.2)
	120 (29.3)
	df = 2

	2–4
	140 (34.1)
	80 (19.5)
	220 (53.7)
	p = 0.186

	5 or more
	36 (8.8)
	34 (8.3)
	70 (17.1)
	

	Parity
	
	
	
	X² = 6.858

	0
	73 (17.8)
	57 (13.9)
	130 (31.7)
	df = 3

	1–2
	114 (27.8)
	76 (18.5)
	190 (46.3)
	p = 0.077

	3–4
	46 (11.2)
	24 (5.9)
	70 (17.1)
	

	5 or more
	17 (4.1)
	3 (0.7)
	20 (4.9)
	

	Trimester
	
	
	
	X² = 1.237

	First trimester
	51 (12.4)
	39 (9.5)
	90 (22.0)
	df = 2

	Second trimester
	133 (32.4)
	77 (18.8)
	210 (51.2)
	p = 0.539

	Third trimester
	66 (16.1)
	44 (10.7)
	110 (26.8)
	


*Percentages in parentheses are percentages of the total sample

Table 8: Association between socio-demographic and obstetric factors and ever use of pregnancy apps among pregnant women attending antenatal clinics at Federal Medical Centre (FMC), Umuahia, Abia State
	
	Ever used pregnancy app
	

	Variables
	Yes (n = 170)
	No (n = 80)
	Total (n = 250)
	Chi-Square

	Age
	
	
	
	X² = 1.562

	< 20 years
	15 (6.0)
	6 (2.4)
	21 (8.4)
	df = 4

	20–29 years
	80 (32.0)
	37 (14.8)
	117 (46.8)
	p = 0.816

	30–39 years
	57 (22.8)
	27 (10.8)
	84 (33.6)
	

	40–49 years
	16 (6.4)
	10 (4.0)
	26 (10.4)
	

	≥ 50 years
	2 (0.8)
	0 (0.0)
	2 (0.8)
	

	Education
	
	
	
	X² = 1.564

	No formal education
	10 (4.0)
	2 (0.8)
	12 (4.8)
	df = 3

	Primary education
	21 (8.4)
	10 (4.0)
	31 (12.4)
	p = 0.668

	Secondary education
	72 (28.8)
	33 (13.2)
	105 (42.0)
	

	Tertiary education
	67 (26.8)
	35 (14.0)
	102 (40.8)
	

	Occupation
	
	
	
	X² = 14.331

	Unemployed
	17 (6.8)
	4 (1.6)
	21 (8.4)
	df = 5

	Student
	16 (6.4)
	18 (7.2)
	34 (13.6)
	p = 0.014*

	Civil servant
	29 (11.6)
	19 (7.6)
	48 (19.2)
	

	Businesswoman/Trader
	70 (28.0)
	31 (12.4)
	101 (40.4)
	

	Farmer
	24 (9.6)
	5 (2.0)
	29 (11.6)
	

	Other
	14 (5.6)
	3 (1.2)
	17 (6.8)
	

	Residence
	
	
	
	X² = 0.003

	Urban
	112 (44.8)
	53 (21.2)
	165 (66.0)
	df = 1

	Rural
	58 (23.2)
	27 (10.8)
	85 (34.0)
	p = 0.954

	Gravidity
	
	
	
	X² = 1.711

	1
	46 (18.4)
	28 (11.2)
	74 (29.6)
	df = 2

	2–4
	98 (39.2)
	42 (16.8)
	140 (56.0)
	p = 0.425

	5 or more
	26 (10.4)
	10 (4.0)
	36 (14.4)
	

	Parity
	
	
	
	X² = 0.156

	0
	50 (20.0)
	23 (9.2)
	73 (29.2)
	df = 3

	1–2
	77 (30.8)
	37 (14.8)
	114 (45.6)
	p = 0.984

	3–4
	32 (12.8)
	14 (5.6)
	46 (18.4)
	

	5 or more
	11 (4.4)
	6 (2.4)
	17 (6.8)
	

	Trimester
	
	
	
	X² = 1.432

	First trimester
	36 (14.4)
	15 (6.0)
	51 (20.4)
	df = 2

	Second trimester
	93 (37.2)
	40 (16.0)
	133 (53.2)
	p = 0.489

	Third trimester
	41 (16.4)
	25 (10.0)
	66 (26.4)
	


*Percentages in parentheses are percentages of the total sample.
*Statistically significant at p < 0.05.

Table 9: Association between socio-demographic and obstetric factors and current use of pregnancy apps among pregnant women attending antenatal clinics at Federal Medical Centre (FMC), Umuahia, Abia State
	
	Currently using pregnancy app
	

	Variables
	Yes (n = 50)
	No (n = 120)
	Total (n = 170)
	Chi-Square

	Age
	
	
	
	X² = 2.608

	< 20 years
	3 (1.8)
	12 (7.1)
	15 (8.8)
	df = 4

	20–29 years
	26 (15.3)
	54 (31.8)
	80 (47.1)
	p = 0.625

	30–39 years
	15 (8.8)
	42 (24.7)
	57 (33.5)
	

	40–49 years
	6 (3.5)
	10 (5.9)
	16 (9.4)
	

	≥ 50 years
	0 (0.0)
	2 (1.2)
	2 (1.2)
	

	Education
	
	
	
	X² = 2.051

	No formal education
	1 (0.6)
	9 (5.3)
	10 (5.9)
	df = 3

	Primary education
	6 (3.5)
	15 (8.8)
	21 (12.4)
	p = 0.562

	Secondary education
	23 (13.5)
	49 (28.8)
	72 (42.4)
	

	Tertiary education
	20 (11.8)
	47 (27.6)
	67 (39.4)
	

	Occupation
	
	
	
	X² = 1.253

	Unemployed
	4 (2.4)
	13 (7.6)
	17 (10.0)
	df = 5

	Student
	4 (2.4)
	12 (7.1)
	16 (9.4)
	p = 0.940

	Civil servant
	8 (4.7)
	21 (12.4)
	29 (17.1)
	

	Businesswoman/Trader
	21 (12.4)
	49 (28.8)
	70 (41.2)
	

	Farmer
	9 (5.3)
	15 (8.8)
	24 (14.1)
	

	Other
	4 (2.4)
	10 (5.9)
	14 (8.2)
	

	Residence
	
	
	
	X² = 0.141

	Urban
	34 (20.0)
	78 (45.9)
	112 (65.9)
	df = 1

	Rural
	16 (9.4)
	42 (24.7)
	58 (34.1)
	p = 0.707

	Gravidity
	
	
	
	X² = 0.526

	1
	14 (8.2)
	32 (18.8)
	46 (27.1)
	df = 2

	2–4
	27 (15.9)
	71 (41.8)
	98 (57.6)
	p = 0.769

	5 or more
	9 (5.3)
	17 (10.0)
	26 (15.3)
	

	Parity
	
	
	
	X² = 2.496

	0
	12 (7.1)
	38 (22.4)
	50 (29.4)
	df = 3

	1–2
	24 (14.1)
	53 (31.2)
	77 (45.3)
	p = 0.476

	3–4
	12 (7.1)
	20 (11.8)
	32 (18.8)
	

	5 or more
	2 (1.2)
	9 (5.3)
	11 (6.5)
	

	Trimester
	
	
	
	X² = 0.030

	First trimester
	11 (6.5)
	25 (14.7)
	36 (21.2)
	df = 2

	Second trimester
	27 (15.9)
	66 (38.8)
	93 (54.7)
	p = 0.985

	Third trimester
	12 (7.1)
	29 (17.1)
	41 (24.1)
	


*Percentages in parentheses are percentages of the total sample.
Discussion
A notable divergence from the national context is the high level of educational attainment, with over 80% possessing secondary or tertiary education, which far exceeds Nigeria's average literacy rates (CIRDDOC, 2021). The occupational distribution, dominated by businesswomen/traders (41.5%), reflects the vibrant informal commerce characteristic of the South-East region (SEREDEC, 2017) but presents a different profile from studies focused on employed professionals in settings like Australia (Lupton & Pedersen, 2016) or Italy (Costantino et al., 2022). 
The distribution of gravidity and parity in this study, with the majority being multigravida (53.7% with gravidity 2-4) and multiparous (46.3% with parity 1-2), mirrors the typical fertility patterns in a Nigerian population where large family sizes are common (Falola et al., 2025). However, the substantial proportion of primigravidae (29.3%) and nulliparous women (31.7%) is noteworthy. This finding diverges from studies conducted in community settings that often report higher parity averages and aligns more closely with the patient mix of a tertiary referral center like FMC Umuahia, which attracts referrals for high-risk pregnancies, including first-time mothers with concerns (FMC Umuahia, 2024). Furthermore, the trimester distribution, with over half (51.2%) of respondents in their second trimester, presents a crucial temporal insight. This peak attendance in the second trimester is typical of antenatal clinic enrollment patterns in Nigeria, where registration often occurs after the first trimester. This pattern has direct implications for app utilization. Literature from high-income settings indicates that app engagement and information-seeking peak during the first trimester, a period of high anxiety and initial adjustment (Nissen et al., 2023; Lazarevic et al., 2023). 
The finding that 61.0% of pregnant women at FMC Umuahia were aware of pregnancy mobile applications presents a critical intermediary figure that illuminates the evolving but uneven digital health landscape in Nigeria. This awareness level is substantially higher than the 41.4% reported in a similar study in Anambra State (Nwosu et al., 2023) and significantly exceeds the low awareness implied in earlier studies focusing on general mobile phone use for health information in Nigeria (Akomolafe & Opeke, 2019). The sources of this awareness offer even more profound insights. The primacy of social media (32.3%) as the leading source aligns with global trends of digital peer-to-peer information sharing but stands in sharp contrast to the ideal model proposed in much of the literature, where healthcare providers are positioned as the most trusted and effective source for recommending evidence-based health tools (Balogun et al., 2020; Buchanan et al., 2021). 
While 61.0% of women were aware of pregnancy apps, only 41.5% of those aware had ever used one, translating to a mere 12.2% of the total sample currently using an app. This stark drop-off from awareness to current use is the central narrative of digital health in LMICs. The ever-use rate (41.5% of aware women) is marginally higher than the 34% adoption suggested in some sub-Saharan African estimates (Okonofua et al., 2023) but remains catastrophically low compared to the 58-72% adoption rates in developed nations (Brammall et al., 2024). The feature utilization data provides a nuanced understanding of user priorities that both align with and diverge from global trends. The most used features—weekly baby updates (20.1%), nutrition/exercise info (17.5%), and symptom tracking (17.1%)—corroborate global findings that informational and tracking functionalities are the primary draw for pregnant women (Lazarevic et al., 2023; Alves et al., 2025). Most critically, the drastic decline from ever-use (41.5%) to current use (12.2%) points to a severe problem with sustained engagement. This pattern is less pronounced in high-income country studies, where app use often continues throughout pregnancy (Musgrave et al., 2020).
The overwhelming identification of learning more about pregnancy and the baby (25.5%) as the top benefit directly corroborates findings from studies worldwide, from Australia to India, which identify education and knowledge empowerment as the primary driver and perceived advantage of app use (Babatunde et al., 2025; Dieteren et al., 2022; Bailey et al., 2022). However, the hierarchy of subsequent benefits is particularly instructive. The high value placed on remembering antenatal appointments (19.1%) is a critical contextual finding. Similarly, the importance placed on labour preparation (17.9%) and monitoring mother and baby’s health (16.5%) reflects concerns about preparedness and safety, which may be heightened in an environment where access to emergency obstetric care cannot be taken for granted. These benefits align with the Health Belief Model construct of perceived benefits aimed at mitigating the perceived severity of pregnancy complications (Alyafei & Easton-Carr, 2024; Jones et al., 2014). Notably, the benefit of reducing anxiety (15.3%), while present, ranks lower than the more informational and practical benefits. This contrasts with studies in high-income countries that often emphasize the emotional and psychological support apps can provide (Mo et al., 2018; Alsebayel et al., 2024). 
The co-dominance of high data cost (20.3%) and preference for obtaining information directly from doctors or midwives (20.3%) as the top barriers is profoundly revealing. The economic barrier of data cost is a near-universal finding in LMIC digital health literature, representing a direct "poverty tax" on health information that disproportionately excludes the most vulnerable women (Dasuki & Zamani, 2019; GSMA Intelligence, 2018). Significantly, lack of awareness of app existence (19.1%) remains a major standalone barrier, confirming that dissemination efforts are still failing to reach a substantial portion of the target population. This is compounded by lack of knowledge on how to use the apps (16.0%), a key component of digital literacy that extends beyond mere smartphone ownership. This "skills barrier" is frequently cited in studies focusing on older or less-educated populations in diverse settings (Nabovati et al., 2023) and points to the need for onboarding support. The less cited but critical barriers of language issues (3.3%) and lack of cultural relevance (2.5%) are particularly important from an equity perspective. While they appear minor in this aggregate, they likely represent acute, absolute barriers for specific sub-populations, as highlighted in research on culturally and linguistically diverse women (Hughson et al., 2018). Their low reporting may reflect their niche nature or that they are subsumed under broader "usability" or "trust" issues.
The finding that none of the examined socio-demographic or obstetric factors showed a statistically significant association with awareness of pregnancy apps (p > 0.05) is a surprising and critically important result that diverges from the predominant narrative in both global and regional literature. This lack of association contradicts a substantial body of evidence that consistently identifies younger age, higher education, urban residence, and lower parity as strong predictors of digital health awareness (Costantino et al., 2022; Polis et al., 2021; Vindhya, 2024). Several interlocking reasons may explain this divergence. First, the homogenizing effect of the study setting—a tertiary hospital in a state capital—likely plays a key role. The patient population at FMC Umuahia, while diverse, is inherently filtered through the healthcare system, potentially creating a sample where educational disparities are less extreme than in general population surveys (FMC Umuahia, 2024). Second, and more significantly, the dominant role of social media (32.3%) as the primary source of awareness may be acting as a powerful democratizing force.
The analysis revealing that occupation was the only variable significantly associated with ever use of pregnancy apps (χ² = 14.331, p = 0.014), while other socio-demographic and obstetric factors showed no significant link, provides a nuanced and context-specific insight into the drivers of initial adoption. This finding partially aligns with, but also refines, the global literature. Many studies, particularly in high-income countries, find that education is a primary predictor of technology adoption (Polis et al., 2021; Vindhya, 2024). The finding that no socio-demographic or obstetric factors were significantly associated with current use of pregnancy apps (all p > 0.05) is perhaps the most telling and sobering result of the entire analysis. It reveals that the final and most critical stage of the utilization pathway—sustained engagement—operates independently of the traditional demographic predictors that often govern access to and initial trial of health technologies. This result stands in stark contrast to the previous finding where occupation predicted "ever use," and it diverges from literature in high-income settings where sustained engagement often correlates with factors like higher education or primigravida status (Bailey et al., 2022; Lazarevic et al., 2023). Furthermore, this finding critically reframes the challenge from one of access and awareness to one of quality and retention. It suggests that the existing ecosystem of apps, as encountered by these women, is failing to deliver sustained value. The lack of association with trimester is particularly instructive; one might expect current use to be higher in the first trimester during peak information-seeking
4.0 Conclusion
This study provides a comprehensive, context-specific analysis of the awareness and utilization of pregnancy mobile applications among pregnant women attending antenatal care at the Federal Medical Centre, Umuahia, Abia State. The analysis reveals that the pathway from awareness to sustained use is obstructed by a multifaceted barrier system. The most prominent barriers are economic (high data cost) and systemic (a strong preference for information from healthcare providers), compounded by significant issues of digital literacy and distrust in app content. Crucially, the study found that while socio-demographic factors like occupation influence who tries an app (ever use), no factor—not education, age, residence, or obstetric history—predicts who continues to use one. This universal attrition rate is the most critical finding, signifying that the available apps are failing to deliver sustained value and relevance to a diverse population of pregnant women in this setting.
Therefore, the conclusion is twofold. First, there is demonstrable demand and readiness for digital health support, as evidenced by high awareness and the clear perceived benefits of education and appointment reminders. Second, the current landscape of pregnancy apps is inadequate to meet this demand effectively. The apps are not sufficiently accessible, affordable, culturally adapted, or integrated into clinical care to overcome the formidable barriers to sustained engagement. Simply increasing awareness or targeting specific demographic groups for adoption will not solve the core problem. The imperative for researchers, app developers, healthcare providers, and policymakers is to shift focus from promoting adoption to redesigning the intervention itself. Future efforts must prioritize the co-creation and implementation of evidence-based, low-cost, offline-functional, and clinically-endorsed applications that are intrinsically valuable enough to become a sustained and equitable component of standard antenatal care in Nigeria, thereby bridging the chasm between digital promise and tangible maternal health benefit.
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