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Abstract

Background: Rhesus (Rh) factor incompatibility is a significant cause of hemolytic disease
of the newborn, leading to fetal morbidity and mortality if not identified and prevented.
The aim of this study was to assess the knowledge, attitude, and perception of women
of reproductive age towards Rh factor incompatibility screening in Port Harcourt Local
Government Area (PHALGA), Rivers State, Nigeria.
Methods: A cross-sectional study was conducted among 422 women aged 15–49 years.
Data were collected using structured questionnaires and analyzed using SPSS v27. Knowl-
edge, attitude, and perception scores were computed and categorized. Chi-square tests
examined associations between KAP and sociodemographic factors. Statistical significance
was set at p <0.05.
Results: The majority of participants aged 35–39 years (24.2%). Most participants were
married (70.6%), Christian (96.2%), and had completed secondary (49.8%) or tertiary
education (35.1%). Traders constituted the largest occupational group (60.7%), with nearly
half (47.9%) earning ≤ ₦70,000 monthly. Overall, 62.6% of respondents demonstrated
poor knowledge of Rh incompatibility screening, with 37.4% showing good knowledge.
Attitudes were overwhelmingly positive, with 96.7% demonstrating favorable disposition
towards screening, while perception of health risks was also high (97.4% good perception).
Health workers (39.3%) and antenatal clinics/health talks (33.6%) were the main sources
of information. Knowledge and perception were significantly associated with educational
attainment, occupation, income, and health decision-making patterns (p <0.05).
Conclusion: Women in PHALGA show high awareness and positive attitudes toward Rh
incompatibility screening, but knowledge gaps remain in specific areas, including partner
Rh status and preventive strategies like Anti-D prophylaxis. Socioeconomic and decision-
making factors influence knowledge levels. Targeted health education, structured antenatal
counseling, and promotion of joint health decision-making are recommended to improve
screening and uptake of preventive measures.

1. Introduction

The Rhesus (Rh) factor was described as a genetically inherited protein antigen, specifically the D antigen, located on the surface of human
red blood cells. Individuals whose erythrocytes expressed this antigen were classified as Rh-positive, whereas those who lacked it were
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Rh-negative [1, 2]. The expression of the Rh factor was primarily determined by the presence or absence of the RHD gene on chromosome 1,
which encoded the RhD protein responsible for antigen expression [2, 3]. Although this genetic variation was physiologically harmless under
normal conditions, it became clinically significant during pregnancy when an Rh-negative woman carried an Rh-positive fetus inherited
from an Rh-positive father. In such cases, fetal red blood cells entering the maternal circulation could trigger maternal immune sensitization
and subsequent production of anti-D antibodies [1]. Rhesus factor incompatibility remained an important but preventable cause of adverse
pregnancy outcomes, particularly in low- and middle-income countries. When maternal sensitization occurred, anti-D antibodies produced
by the mother could cross the placenta in subsequent pregnancies and destroy fetal red blood cells, resulting in hemolytic disease of the fetus
and newborn (HDFN) [4]. This condition was associated with severe complications such as fetal anemia, neonatal jaundice, hydrops fetalis,
kernicterus, and intrauterine or neonatal death. Despite the availability of effective preventive strategies, the burden of HDFN remained high
in many developing countries, including Nigeria, where access to comprehensive antenatal care services was often limited [5]. The prevention
of Rh alloimmunization had been well established through routine antenatal screening and timely administration of anti-D immunoglobulin
to Rh-negative pregnant women. International guidelines, including those from the World Health Organization, recommended universal
screening for blood group and Rh status during pregnancy, as well as prophylactic anti-D administration at appropriate gestational periods
and after delivery of an Rh-positive infant [6–8]. However, in Nigeria, implementation of these recommendations remained inconsistent
due to factors such as inadequate antenatal coverage, high cost and limited availability of anti-D immunoglobulin, and broader systemic
health system challenges [7, 8]. Evidence from previous studies in Nigeria indicated substantial gaps in awareness and utilization of Rh
incompatibility preventive measures among women of reproductive age. For instance, a study conducted in Irrua demonstrated that although
many women were aware of blood group testing, only a small proportion had knowledge of the Rh factor, and more than half had never heard
of anti-D immunoglobulin [9]. Furthermore, misconceptions regarding the necessity of Rh testing were prevalent, suggesting that general
awareness of blood grouping did not necessarily translate into adequate knowledge or appropriate preventive practices.In Port Harcourt
Local Government Area (PHALGA) of Rivers State, the situation reflected a complex interaction of healthcare access, socio-economic
factors, and cultural beliefs. Despite the presence of tertiary and secondary health facilities, many women continued to seek care from
primary health centers and traditional birth attendants, where Rh screening and preventive interventions were not consistently available
[10]. Additionally, cultural misconceptions, financial constraints, and limited health literacy contributed to poor uptake of antenatal services,
including Rh incompatibility screening [11]. These factors created missed opportunities for early detection and prevention of Rh sensitization.
Nigeria’s relatively high fertility rate, estimated at approximately 4.8 births per woman, further amplified the public health significance of Rh
incompatibility [12, 13]. With increasing parity, the likelihood of maternal sensitization and adverse outcomes in subsequent pregnancies
increased, particularly in the absence of adequate prophylaxis. This underscored the need for sustained and effective preventive measures
across successive pregnancies. Knowledge, attitude, and perception were identified as critical determinants of health-seeking behavior and
utilization of maternal healthcare services. Adequate knowledge of Rh incompatibility, positive attitudes toward screening, and appropriate
perception of risk were essential for promoting timely uptake of preventive interventions. Conversely, poor knowledge, negative attitudes,
and misconceptions could hinder the utilization of available services, thereby increasing the risk of preventable complications [4]. Despite
ongoing efforts to improve maternal and child health, Nigeria continued to experience high maternal and neonatal mortality rates, with
many deaths attributable to preventable causes [6]. Rh incompatibility, although largely preventable, remained a contributing factor in
settings where awareness and access to preventive services were inadequate. Furthermore, evidence from Nigerian tertiary health institutions
indicated inconsistencies in the screening and management of Rh-negative pregnancies, highlighting systemic gaps in service delivery
[14]. Similar findings in other African settings also demonstrated that younger and primigravid women remained particularly vulnerable
to Rh incompatibility due to limited awareness and delayed antenatal care initiation [15]. Given these challenges, there was a need for
context-specific evidence to guide interventions aimed at improving maternal knowledge and promoting preventive practices. In PHALGA,
where diverse socio-cultural and healthcare factors intersected, understanding women’s knowledge, attitudes, and perceptions toward Rh
incompatibility screening was crucial for designing effective health education and service delivery strategies. Therefore, this study assessed
the knowledge, attitude, and perception of women of reproductive age towards Rhesus factor incompatibility screening in Port Harcourt
Local Government Area, Rivers State, Nigeria. The findings provided baseline data for policy formulation, targeted interventions, and
improved maternal healthcare practices aimed at reducing the incidence of HDFN and associated adverse.

2. Methods

2.1. Study Design and Setting

A cross-sectional survey was conducted among women of reproductive age in Port Harcourt Local Government Area (PHALGA), Rivers
State, to assess knowledge, attitudes, and perceptions toward Rhesus factor incompatibility screening. Port Harcourt, the state capital, is a
highly urbanized and densely populated area with an estimated population of 1,865,000 in 2023 [16]. It comprises diverse ethnic groups,
including Ikwerre, Ijaw, and Ogoni, where socio-cultural factors may influence maternal health knowledge and practices [17, 18]. Located
in the Niger Delta region (4.7677◦N, 7.0189◦E), PHALGA is a major economic and transportation hub, with key infrastructure such as
the Port Harcourt International Airport and the University of Port Harcourt supporting healthcare access and research [19, 20]. The area
has numerous public and private health facilities, including primary healthcare centres and diagnostic laboratories, providing antenatal
care and Rhesus factor screening services [21].The oil-driven economy and growing middle class have improved healthcare access and
influenced health-seeking behaviours, including increased uptake of antenatal screening [22–25]. Additionally, cultural events and public
health campaigns contribute to awareness and shape women’s attitudes toward preventive practices such as Rhesus incompatibility screening
[21, 26].
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Figure 1: Map of Port Harcourt City (Source: Google Map)

2.2. Inclusion and Exclusion Criteria

Women of reproductive age (15–49 years) residing in Port Harcourt Local Government Area at the time of the study, Women who have
experienced pregnancy at least once or are currently pregnant, Women who consent to participate in the study by signing or verbally agreeing
to the informed consent form and Women who are mentally and physically capable of responding to the questionnaire and engaging in the
data collection process were included in the study while Women who have difficulty of communication (hearing problems) and who were
severely ill during data collection were excluded.

2.3. Questionnaire

Structured interviewer guide administered questionnaires assessed sociodemographic characteristics, knowledge of Rh incompatibility,
attitudes towards screening, perception of health risks. A five-point Likert scale ranging from strongly agree to strongly disagree measured
respondents’ attitude and perception. The questionnaire was developed through expert review of relevant literature, it was divided into four
sections. Section A captured respondents’ socio-demographic characteristics, Section B assessed their level of knowledge of Rhesus factor
incompatibility and its prevention, Section C assessed Attitude Toward Rhesus Factor Screening and Preventive Measures while Section D
assessed Perception of Health Risks and Preventive Importance. To minimize misinterpretation of questions and enhance the accuracy of
responses, the instrument was administered by trained interviewers. Content and construct validity were ensured through expert review by
three public health specialists and Cronbach’s Alpha (CA) test of reliability was calculated as 0.80.

2.4. Data Collection Procedure

Data were collected using a structured, interviewer-administered questionnaire. Trained fieldworkers conducted household visits over two
weeks, supervised by coordinators to ensure protocol adherence. A pilot test was conducted in a similar community before full deployment.
Informed consent was obtained from all participants.

2.5. Statistical Analysis

Data were coded and analyzed using SPSS version 27 (IBM Corp., 2020). Descriptive statistics of frequency and percentages summarized
sociodemographic and KAP variables. Knowledge of Rhesus factor incompatibility was assessed using a composite score generated from 17
items. Each correct response was scored “1” and incorrect or “do not know” responses scored “0,” yielding a total score of 0–17. Using the
mean score of 8.24 as the cut-off, participants were classified as having Poor Knowledge (score <8.24) or Good Knowledge (score ≥ 8.24)
[27, 28]. Attitude and perception were assessed using composite scores generated from 5-point Likert scale items. Using the mean scores
as cut-offs, participants with attitude scores ≥ 20.47 were classified as having a Positive Attitude, while those with scores <20.47 were
considered to have a Negative Attitude. Similarly, participants with perception scores ≥ 28.17 were classified as having a Good Perception,
whereas scores <28.17 indicated a Poor Perception [29–31]. Cross-tabulation examined associations between KAP and sociodemographic
variables, applying 95% CIs to determine significance [32–34]. Chi-square tests tested hypotheses of association. Statistical significance was
set at p <0.05. Results were presented in tables and figures for clarity.
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2.6. Ethical Consideration

Ethical approval was granted by the Ethical Review Committee, Faculty of Basic Medical Sciences, and Rivers State University (Approval
No: Number: RSU/FBMS/REC/25/406). Written informed consent was obtained. Participation was voluntary, and all data were kept
confidential and used strictly for research purposes.

3. Results

3.1. Sociodemographic Characteristics

The result of the sociodemographic characteristics shown in Table 1. The largest proportion (24.2%) was aged 35–39 years, followed by
30–34 years (18.2%) and 25–29 years (16.4%). Most participants were married (70.6%), Christian (96.2%), and had secondary (49.8%) or
tertiary education (35.1%). Traders formed the largest occupational group (60.7%), followed by civil/public servants (19.0%). Nearly half
of respondents earned ≤ ₦70,000 monthly (47.9%). Joint decision-making on health matters was reported by 40.0%, while 29.9% made
decisions independently.

Table 1: Distribution of Sociodemographic Characteristics of Women of Reproductive Years in PHALGA, Rivers State, Nigeria n=422

Variables Number (n) Percentage (%)
Respondents’ Age (years)
15-24 55 13.0
25-29 69 16.4
30-34 77 18.2
35-39 102 24.2
40-44 62 14.7
45- 49 57 13.5
Marital Status
Married 298 70.6
Unmarried 88 20.9
Divorced/Separated 13 3.1
Widow 23 5.5
Religion
Christian 406 96.2
Muslim 10 2.4
Other (Traditional Worshipper) 6 1.4
Highest Level of Education
No formal education 18 4.3
Primary 46 10.9
Secondary 210 49.8
Tertiary 148 35.1
Occupation
Civil/Public Servant 80 19.0
Trader 256 60.7
Farmer 17 4.0
Student 41 9.7
Housewife 12 2.8
Unemployed 16 3.8
Monthly Income (Naira)
≤70,000 202 47.9
71,000-100,000 82 19.4
101,000-150,000 36 8.5
151,000-200,000 41 9.7
>200,000 61 14.5
Major Health Decision Maker
Woman alone 126 29.9
Husband/partner 99 23.5
Joint decision 169 40.0
Others 28 6.6

3.2. Knowledge of Rhesus Factor Incompatibility Screening

Table 2 shows high awareness of general blood grouping but lower knowledge of Rhesus factor–specific issues and prevention. Most
respondents had heard of blood grouping 400 (94.8%), knew their blood group 344 (81.5%), and received early counselling 309 (73.2%);
these items loaded strongly on Component 3 (0.801, 0.772, 0.579), indicating a cluster of general knowledge. Knowledge of Rhesus factor
was lower: 178 (42.2%) had heard of it, 129 (30.6%) knew their status, 132 (31.3%) received counselling, 191 (45.3%) knew their partner’s
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blood group, and 101 (23.9%) knew their partner’s Rhesus status. These items loaded on Component 2 (0.540–0.805), reflecting moderate
awareness with notable gaps. Knowledge of causes, risks, and prevention was poorest and formed Component 1. Only 120 (28.4%) knew the
cause, 78 (18.5%) knew when it occurs, 55 (13.0%) linked it to repeated abortions, 53 (12.6%) to premature labour, and 110 (26.1%) to
miscarriage/stillbirth. Regarding prevention, 139 (32.9%) knew it is preventable, 99 (23.5%) had heard of Anti-D, 114 (27.0%) knew its use,
and 87 (20.6%) knew the correct timing; these items showed strong loadings (mostly >0.70), indicating a distinct preventive knowledge
domain. Overall, 264 respondents (62.6%) had poor knowledge, while 158 (37.4%) had good knowledge, highlighting significant gaps,
particularly in Rhesus-specific and preventive knowledge.

Table 2: Distribution of Knowledge Level of Women of Reproductive Age for Rhesus Factor Incompatibility Screening

Variables N (%) Principal
Component Component
Loading

Heard about blood grouping (Yes) 400 94.8 0.801 3
Knows her blood group (Yes) 344 81.5 0.772 3
Early Counselling on blood group (Yes) 309 73.2 0.579 3
Heard about Rhesus factor (Yes) 178 42.2 0.698 2
Knows her Rhesus factor (Yes) 129 30.6 0.754 2
Early Counselling on Rh incompatibility(Yes) 132 31.3 0.743 2
Knows Husband’s/Partners blood group(Yes) 191 45.3 0.54 2
Knows Husband/Partners Rhesus factor(Yes) 101 23.9 0.805 2
Knew Cause of Rh incompatibility 120 28.4 0.752 1
(Mother/Father/Baby (all valid)
Knew when Rh incompatibility occurs 78 18.5 0.775 1
(Baby Rh+ & Mother Rh–)
Knows that Previous Repeated abortion 55 13.0 0.651 1
leads to Rh issue (Yes)
Knows that Premature labour leads to 53 12.6 0.623 1
Rh issue (Yes)
Knows that Rh incompatibility causes 110 26.1 0.761 1
stillbirth and Miscarriage (Yes)
Knows that Rh Factor incompatibility 139 32.9 0.807 1
can be prevented (Yes)
Heard About Anti-D, Given to 99 23.5 0.729 1
Rhesus Negative Women Married to
Rhesus +Ve Men to Prevent Pregnancy
Complications?
Knows what to be taken to prevent Rh Factor 114 27.0 0.775 1
incompatibility (Anti-D)
Knew When to take Anti-D (Within 72 hrs. 87 20.6 0.718 1
after delivery if baby is Rh+)

Figure 2: Knowledge Level regarding Rhesus factor Incompatibility Screening
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3.3. Sources of Information

Figure 3 illustrates the main sources from which respondents obtained information about the Rhesus factor. The results show that health
workers were the most frequently reported source of information, cited by 39.3% of the respondents. This was followed by antenatal clinics
or health talks, mentioned by 33.6%, reflecting the important role of maternal health services in disseminating information on Rhesus
compatibility. A substantial proportion of participants (35.3%) indicated that they did not know their source of information on the Rhesus
factor, suggesting notable gaps in structured communication on the subject. Other reported sources included family and friends at 10.7%,
mass media at 10.2%, and social media/internet, which accounted for 15.2%, demonstrating that interpersonal and digital platforms also
play secondary roles. Less commonly reported sources were school or educational programs, cited by 5.0%, and religious or community
meetings, reported by 6.4% of respondents. These findings indicate that while formal healthcare settings dominate as the primary source of
Rhesus factor information, informal and community channels contribute marginally.

Figure 3: Sources of information about Rhesus factor

3.4. Attitude towards Rhesus factor Incompatibility Screening

Table 3 indicates generally positive attitudes toward Rhesus incompatibility screening, though some uncertainty and misconceptions persist.
Most respondents supported genotype and Rhesus testing before and during pregnancy, with 244 (57.8%) agreeing and 107 (25.4%)
strongly agreeing, while few disagreed and 47 (11.1%) were neutral. Similarly, 185 (43.8%) agreed and 57 (13.5%) strongly agreed with
maternal–foetal compatibility testing, although 163 (38.6%) were neutral. Fear or reluctance toward testing showed mixed responses, with
217 (51.4%) neutral, 114 (27.0%) agreeing, and 40 (9.5%) strongly agreeing, indicating some apprehension. Communication with partners
was low, as 269 (63.7%) were neutral, and only 99 (23.4%) agreed/strongly agreed. Trust in healthcare providers was high, with 182 (43.1%)
agreeing and 122 (28.9%) strongly agreeing to seek care from professionals. Belief in prayer or traditional methods was generally low, as
113 (26.8%) disagreed and 85 (20.1%) strongly disagreed, though 186 (44.1%) were neutral. Overall, 408 respondents (96.7%) demonstrated
a positive attitude, while 14 (3.3%) had a negative attitude, indicating widespread acceptance of Rhesus screening despite some uncertainty.

Figure 4: Attitude Level towards Rhesus Factor Incompatibility screening
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Table 3: Attitude of Women of Reproductive Age PHALGA Towards Rhesus Factor Screening (n=422)

Attitude variables n (%)
It is important to carry out genotype and rhesus incompatibility test
before childbearing and during pregnancy.
Strongly Disagree 18 4.3
Disagree 6 1.4
Neutral 47 11.1
Agree 244 57.8
Strongly Agree 107 25.4
All women should do maternal-fetal compatibility test when
recommended, especially during pregnancy.
Strongly Disagree 1 3.6
Disagree 2 0.5
Neutral 1 38.6
Agree 1 43.8
Strongly Agree 5 13.5
I am scared and reluctant about doing a rhesus incompatibility
test because I am afraid to be Rhesus negative.
Strongly Disagree 25 5.9
Disagree 26 6.2
Neutral 217 51.4
Agree 114 27.0
Strongly Agree 40 9.5
I really care about my rhesus factor. I discuss with my partner about 18 4.3
maternal-foetal incompatibility.
Strongly Disagree 36 8.5
Disagree 269 63.7
Neutral 60 14.2
Agree 39 9.2
Strongly Agree
If there is incompatibility, I will prefer to get treatment from the
doctor or certified healthcare givers.
Strongly Disagree 16 3.8
Disagree 1 0.2
Neutral 101 23.9
Agree 182 43.1
Strongly Agree 122 28.9
Prayer or traditional methods are the best ways to tackle rhesus
incompatibility as it may be caused by evil forces.
Strongly Disagree 85 20.1
Disagree 113 26.8
Neutral 186 44.1
Agree 30 7.1
Strongly Agree 8 1.9

3.5. Perception About Health Risk of Rhesus Incompatibility

Table 4 presents the perceptions level of women of reproductive age regarding the health risks associated with Rhesus (Rh) incompatibility
and its prevention. The results show that although many respondents acknowledge the risks and preventive strategies associated with Rh
incompatibility, a large proportion remain uncertain about several key aspects. Regarding awareness of the severity of Rh incompatibility,
more than half of the respondents (240; 56.9%) were undecided about whether Rh incompatibility can cause serious health risks for the
mother and baby. However, 123 women (29.1%) agreed and 50 (11.8%) strongly agreed that it can cause serious health consequences. Only 7
respondents (1.7%) strongly disagreed and 2 (0.5%) disagreed, indicating minimal denial of the risks. Similarly, a majority (266 respondents;
63.0%) were undecided about whether babies affected by Rh incompatibility may suffer long-term health problems. Nevertheless, 93
respondents (22.0%) agreed and 43 (10.2%) strongly agreed with the statement, while only 9 (2.1%) strongly disagreed and 11 (2.6%)
disagreed. Perception of the fatal risk associated with untreated Rh incompatibility followed a similar pattern. 247 women (58.5%) were
undecided about whether untreated Rh incompatibility can lead to the death of the baby, whereas 122 (28.9%) agreed and 48 (11.4%) strongly
agreed. Only 3 respondents (0.7%) strongly disagreed and 2 (0.5%) disagreed. With regard to the possibility of Rh incompatibility causing
abortion or miscarriage, 267 women (63.3%) indicated they were undecided. Despite this, 66 respondents (15.6%) agreed and 60 (14.2%)
strongly agreed that miscarriage is a potential consequence. A total of 10 respondents (2.4%) strongly disagreed and 19 (4.5%) disagreed.
The perception that stillbirth is one of the effects of Rh incompatibility also showed high levels of uncertainty. 283 respondents (67.1%) were
undecided, while 80 (19.0%) agreed and 40 (9.5%) strongly agreed. Only 9 respondents (2.1%) strongly disagreed and 10 (2.4%) disagreed.
In terms of prevention, 209 women (49.5%) were undecided about whether complications of Rh incompatibility are preventable. However,
162 respondents (38.4%) agreed and 40 (9.5%) strongly agreed that complications can indeed be prevented. Only 9 (2.1%) strongly disagreed
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and 2 (0.5%) disagreed. Perception about premarital screening showed stronger positivity. A majority of respondents (233; 55.2%) agreed
and 89 (21.1%) strongly agreed that screening partners before marriage can prevent complications related to Rh incompatibility. Meanwhile,
84 respondents (19.9%) were undecided. Only 13 (3.1%) strongly disagreed and 3 (0.7%) disagreed. Similarly, a high level of confidence
was expressed regarding medical management after diagnosis. 273 respondents (64.7%) agreed and 64 (15.2%) strongly agreed that adequate
medical care can be provided during pregnancy if Rh incompatibility is diagnosed. 71 women (16.8%) were undecided, whereas only 13
(3.1%) strongly disagreed and 1 (0.2%) disagreed. The overall perception index Figure 5 shows a clearly positive trend: 411 respondents
(97.4%) demonstrated a good perception of Rh incompatibility health risks and prevention, while only 11 respondents (2.6%) exhibited poor
perception.

Table 4: Perception of Women of Reproductive Age About Health Risk of Rhesus Incompatibility

Variables N %
Rh incompatibility can cause serious health risks for mother and baby
Strongly Disagree 7 1.7
Disagree 2 0.5
Undecided 240 56.9
Agree 123 29.1
Strongly Agree 50 11.8
Babies affected by Rh incompatibility may suffer long-term health problems
Strongly Disagree 9 2.1
Disagree 11 2.6
Undecided 266 63
Agree 93 22
Strongly Agree 43 10.2
Rh incompatibility can lead to death of the baby if untreated
Strongly Disagree 3 0.7
Disagree 2 0.5
Undecided 247 58.5
Agree 122 28.9
Strongly Agree 48 11.4
Rh incompatibility can cause abortion or miscarriage
Strongly Disagree 10 2.4
Disagree 19 4.5
Undecided 267 63.3
Agree 66 15.6
Strongly Agree 60 14.2
Stillbirth is one of the effects of Rh incompatibility
Strongly Disagree 9 2.1
Disagree 10 2.4
Undecided 283 67.1
Agree 80 19
Strongly Agree 40 9.5
Complications from Rh incompatibility are preventable
Strongly Disagree 9 2.1
Disagree 2 0.5
Undecided 209 49.5
Agree 162 38.4
Strongly Agree 40 9.5
Screening partners before marriage can prevent complications
Strongly Disagree 13 3.1
Disagree 3 0.7
Undecided 84 19.9
Agree 233 55.2
Strongly Agree 89 21.1
Adequate medical care can be provided during pregnancy if Rh incompatibility is diagnosed
Strongly Disagree 13 3.1
Disagree 1 0.2
Undecided 71 16.8
Agree 273 64.7
Strongly Agree 64 15.2
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Figure 5: Perception Level About Health Risk of Rhesus Factor Incompatibility

Relationship between socio-demographic characteristics with knowledge, attitude, and perception of Rhesus factor Screening

Table 5 shows significant associations between several socio-demographic factors and respondents’ knowledge, attitude, and perception of
Rhesus factor screening. Age was significantly associated with knowledge (χ2 = 20.561, p = 0.002) and attitude (χ2 = 12.337, p = 0.006),
with respondents aged 25–34 years showing higher good knowledge (32.9%), while those aged 45–49 years had the lowest (9.6%) but the
highest positive attitude (100.0%). Age was not associated with perception (p = 0.145). Marital status was significantly associated with
knowledge (χ2 = 13.569, p = 0.035), with married women having higher good knowledge (27.5%), but showed no association with attitude
or perception (p >0.05). Religion was not significantly associated with knowledge, attitude, or perception (p >0.05). Educational level was
significantly associated with knowledge (χ2 = 12.948, p = 0.044), with higher knowledge among those with tertiary education (29.7%), but
not with attitude or perception. Occupation showed strong associations with knowledge (χ2 = 44.624, p <0.001), attitude (χ2 = 20.984, p
= 0.001), and perception (χ2 = 23.295, p <0.001), with variation across occupational groups. Monthly income was not associated with
knowledge (p = 0.228) but was significantly associated with attitude (χ2 = 23.144, p <0.001) and perception (χ2 = 12.214, p = 0.016).
Health decision-making authority was significantly associated with knowledge (χ2 = 21.920, p = 0.005), but not with attitude or perception
(p >0.05). Overall, knowledge varied significantly across several socio-demographic factors, while attitude and perception were generally
positive and less influenced by these variables.

4. Discussion

The findings on the knowledge level of women of reproductive age towards Rhesus (Rh) factor incompatibility screening revealed a clear
disparity between general awareness of blood grouping and specific understanding of Rh-related issues. The study demonstrated that while a
substantial majority of respondents were aware of blood grouping, knew their blood group, and had received early counselling, knowledge
of Rh factor, its causes, risks, and preventive strategies was markedly low. Less than half of the respondents had heard of the Rh factor,
and even fewer knew their Rh status or that of their partners. Furthermore, knowledge of preventive measures such as Anti-D prophylaxis
was particularly limited. Overall, the majority of respondents exhibited poor knowledge. This finding suggests that although general health
information is relatively widespread, specialized reproductive health knowledge remained inadequate [35–37]. A plausible explanation
for this pattern lies in the structure of health education delivery within many low- and middle-income settings, where emphasis is often
placed on general antenatal topics rather than specific conditions such as Rh incompatibility. In addition, limited health literacy, inadequate
counselling during antenatal visits, and low male partner involvement may have contributed to poor understanding of Rh-related issues
[38–40]. The complexity of Rh incompatibility concepts may also hinder comprehension, particularly among women with lower educational
attainment. These findings are consistent with studies conducted in Nigeria and similar contexts, which reported high awareness of blood
grouping but insufficient knowledge of Rh incompatibility and its prevention [35, 36]. Similarly, Ofori et al. (2020) found low awareness of
Rh incompatibility prevention among pregnant women in Ghana [37]. In contrast, studies conducted in high-income countries reported
significantly higher levels of knowledge, likely due to stronger antenatal education systems and routine screening protocols [38]. From a
theoretical perspective, the Health Belief Model provides a useful framework for interpreting these findings. The model posits that individuals
are more likely to engage in preventive health behaviors when they possess adequate knowledge and perceive themselves to be at risk [39].
In this case, insufficient knowledge of Rh incompatibility may reduce perceived susceptibility and severity, thereby limiting the uptake of
screening and preventive practices. Consequently, there is a need for policy interventions that strengthen targeted health education on Rh
incompatibility. Integrating comprehensive Rh-related counselling into antenatal and preconception care, promoting partner involvement, and
ensuring access to Anti-D prophylaxis are essential steps toward improving maternal and neonatal outcomes [40–42]. The findings on sources
of information indicated that health workers and antenatal clinics were the primary channels through which women received information
about Rh factor incompatibility, while a notable proportion of respondents could not identify their source of information. Other channels such
as social media, family and friends, and mass media played relatively minor roles. This suggested that formal healthcare systems remained
the dominant avenue for disseminating maternal health information, although gaps in communication persisted [43–45]. The inability
of many respondents to identify their information source may indicate passive exposure to information or fragmented communication
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Table 5: Relationship between socio-demographic with knowledge, attitude, and perception of Rhesus factor Screening

Variables Knowledge χ2 p-value Attitude χ2 p-value Perception χ2 p-value
(Good n, %) (Positive n, %) (Good n, %)

Age (years) 20.561 0.002 12.337 0.006 5.394 0.145
15-24 14 (26.4) 52 (98.1) 51 (96.2)
25-34 49 (32.9) 138 (92.6) 142 (95.3)
35-44 29 (21.2) 135 (98.5) 136 (99.3)
45-49 8 (9.6) 83 (100.0) 82 (98.8)
Marital status 13.569 0.035 2.002 0.572 1.194 0.754
Married 82 (27.5) 286 (96.0) 290 (97.3)
Unmarried 16 (18.2) 86 (97.7) 85 (96.6)
Divorced/Separated 2 (15.4) 13 (100.0) 13 (100.0)
Widow 0 (0.0) 23 (100.0) 23 (100.0)
Religion 7.071 0.132 0.571 0.752 0.445 0.800
Christian 100 (24.6) 392 (96.6) 395 (97.3)
Muslim 0 (0.0) 10 (100.0) 10 (100.0)
Traditional 0 (0.0) 6 (100.0) 6 (100.0)
Education 12.948 0.044 0.574 0.902 1.786 0.618
No formal 4 (22.2) 17 (94.4) 18 (100.0)
Primary 16 (34.8) 44 (95.7) 44 (95.7)
Secondary 36 (17.1) 204 (97.1) 206 (98.1)
Tertiary 44 (29.7) 143 (96.6) 143 (96.6)
Occupation 44.624 <0.001 20.984 0.001 23.295 <0.001
Civil servant 33 (41.3) 71 (88.8) 72 (90.0)
Trader 41 (16.0) 252 (98.4) 254 (99.2)
Farmer 0 (0.0) 17 (100.0) 17 (100.0)
Student 12 (29.3) 41 (100.0) 41 (100.0)
Housewife 4 (33.3) 12 (100.0) 12 (100.0)
Unemployed 10 (62.5) 15 (93.8) 15 (93.8)
Monthly income (₦) 10.558 0.228 23.144 <0.001 12.214 0.016
≤70,000 42 (20.8) 196 (97.0) 197 (97.5)
71-100k 20 (24.4) 81 (98.8) 81 (98.8)
101-150k 13 (36.1) 30 (83.3) 32 (88.9)
151-200k 7 (17.1) 41 (100.0) 41 (100.0)
>200k 18 (29.5) 60 (98.4) 60 (98.4)
Health decision maker 21.920 0.005 5.911 0.206 5.970 0.201
Self 16 (12.7) 121 (96.0) 123 (97.6)
Husband 32 (32.3) 99 (100.0) 99 (100.0)
Joint 48 (28.4) 161 (95.3) 162 (95.9)
Others 4 (13.3) 12 (92.3) 12 (92.3)

strategies. This pattern can be explained by the central role of healthcare providers as trusted sources of information in maternal health
contexts. However, limited utilization of alternative communication channels such as media and community platforms may restrict the
reach of health messages. These findings align with previous studies in sub-Saharan Africa, which emphasized the importance of healthcare
providers in health education [46, 47]. Conversely, research in developed settings shows greater reliance on digital platforms and structured
prenatal education programs [48]. The Diffusion of Innovations Theory is relevant here, as it highlights the role of change agents, such
as health workers, in spreading new health information [49]. However, the limited diversification of communication channels may hinder
widespread adoption of Rh screening practices. Policy efforts should therefore focus on expanding health communication strategies to
include media campaigns, school-based education, and community engagement initiatives [50, 51]. The findings on attitude toward Rh
incompatibility screening revealed overwhelmingly positive attitudes among respondents, with most women supporting screening before
and during pregnancy and expressing trust in healthcare professionals. Despite this generally positive outlook, a considerable proportion
of respondents expressed neutrality regarding certain aspects, such as fear of testing and communication with partners. This indicated
that while women may conceptually support screening, uncertainties and social barriers may influence their actual behavior [52–54]. The
observed positive attitudes may be attributed to increased awareness of maternal health services and trust in formal healthcare systems.
However, persistent neutrality and apprehension could have stemmed from inadequate knowledge, fear of stigmatization, or cultural norms
that limited open discussion of reproductive health issues. These findings are consistent with studies conducted in Nigeria, which reported
positive attitudes toward maternal health services despite gaps in knowledge [35, 37]. However, they contrasted with findings from settings
with higher health literacy, where attitudes were often more decisive and strongly aligned with preventive behaviors [38]. The Theory of
Planned Behavior provides insight into this phenomenon, suggesting that positive attitudes alone are insufficient to drive behavior unless
accompanied by supportive social norms and perceived behavioral control [40, 55]. Therefore, policy interventions should focus not only on
sustaining positive attitudes but also on addressing barriers to action, such as fear and limited partner communication, through counselling
and community-based programs [56, 57]. The perception of women regarding the health risks of Rh incompatibility presented an interesting
paradox. Although the overall perception was categorized as good, a large proportion of respondents were undecided about critical aspects
such as the severity of the condition, its long-term consequences, and its potential to cause miscarriage or stillbirth. At the same time,
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many respondents expressed confidence in preventive measures and medical management. This suggested that while general awareness
existed, detailed understanding of risks remained limited [58–60]. This pattern may be explained by superficial knowledge that does not
translate into deep comprehension of health risks. Women may have heard about Rh incompatibility but lacked sufficient information to form
strong perceptions about its consequences. Similar findings have been reported in other studies, where high levels of perceived awareness
coexisted with knowledge gaps [61]. In contrast, studies conducted in high-income countries demonstrated stronger and more accurate risk
perception, often linked to higher levels of education and access to information [62]. The Health Belief Model again provides a useful
lens, as it emphasizes the importance of perceived severity and susceptibility in motivating preventive behavior. Where these perceptions
were weak or uncertain, individuals may be less likely to engage in screening and preventive practices. Policy implications include the
need for more detailed and targeted health education that emphasizes the specific risks and consequences of Rh incompatibility, thereby
strengthening risk perception and encouraging proactive health-seeking behavior [63–65]. Finally, the analysis of the relationship between
socio-demographic characteristics and knowledge, attitude, and perception revealed that knowledge was significantly influenced by factors
such as age, marital status, education, occupation, and decision-making authority. In contrast, attitude and perception were less strongly
associated with these variables, although some significant relationships were observed with occupation and income. These findings suggested
that socio-demographic factors played a more critical role in shaping knowledge than in influencing attitudes or perceptions [35, 66, 67].
The higher levels of knowledge observed among older, married, and more educated women may be attributed to increased exposure to
antenatal care services and greater access to health information. Similarly, decision-making dynamics within households may affect women’s
ability to seek and retain health knowledge. These findings are consistent with existing literature, which identifies education and marital
status as key determinants of maternal health knowledge [35, 37]. However, the lack of strong associations between socio-demographic
factors and perception contrasted with some studies that reported significant influences of these variables on risk perception [43]. The
Social Determinants of Health framework provides an appropriate theoretical explanation, highlighting how social and economic conditions
shape access to health information and services. From a policy perspective, these findings underscore the need for targeted interventions
aimed at vulnerable groups, including younger, less educated, and unmarried women. Efforts should also be made to empower women in
health decision-making and to promote equitable access to reproductive health information and services. Strengthening community-based
education, improving antenatal counselling, and addressing socio-economic barriers remain key strategies to enhance knowledge, attitudes,
and perceptions regarding Rh incompatibility [35–51, 55–67].

5. Conclusion

The study found that although women of reproductive age in PHALGA demonstrated positive attitudes and generally good perception
toward Rhesus incompatibility screening, their knowledge especially on causes, risks, and prevention was inadequate. While awareness
of general blood grouping was high, understanding of Rh-specific issues such as maternal–foetal incompatibility and Anti-D prophylaxis
was limited, indicating a gap between awareness and comprehensive knowledge. .Health workers and antenatal clinics were the main
sources of information, highlighting the role of formal healthcare systems. However, persistent uncertainty in perceptions and limited partner
communication suggest gaps in the effectiveness of health education. Knowledge was also significantly influenced by socio-demographic
factors such as age, education, marital status, occupation, and decision-making authority. Overall, despite a strong foundation of positive
attitudes, inadequate knowledge remains a key barrier to effective use of screening and preventive services. The findings emphasize the need
for targeted health education, improved awareness of Rh incompatibility, greater male involvement, and equitable access to reproductive
health information to enhance prevention and reduce maternal and neonatal risks.
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