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What is already known on

this topic? Abstract

Hypertensive disorders of
pregnancy are among the leading
causes of maternal and perinatal
morbidity and mortality,
representing a major public
health concern worldwide.
Existing literature has shown
that complications associated
with this obstetric condition
are linked to limited knowledge,
negative attitudes, and a lack
of preventive and self-care
measures by pregnant women,
which hinders early identification
of warning signs and delays
timely access to healthcare
services.

What does this study add to
this topic?

This study addresses a regional
research gap by being the first
to assess the level of knowledge
and self-care behaviors related
to hypertensive disorders of
pregnancy in the region of
Boyacd, Colombia, thereby
responding to the need for
scientific evidence in socially and
structurally vulnerable contexts.
It highlights that variables
such as maternal age, obstetric
experience, and the frequency
of prenatal visits are not
significant predictors of higher
levels of knowledge and self-care
practices.

It underscores the role of nursing
in the design of structured and
sustained prenatal educational
interventions that strengthen
knowledge and promote effective
self-care practices, regardless of
the sociodemographic or obstetric
conditions of pregnant women.

AIM: This study aimed to determine the level of knowledge and self-care behaviors related to hypertensive
disorders in pregnant women in Tunja, Colombia, and to analyze the association of these variables with
sociodemographic and obstetric characteristics.

METHODS: A cross-sectional study was conducted during the first half of 2025 with 114 pregnant women
enrolled in a prenatal care program. The Knowledge and Self-Care Behaviors Regarding Hypertensive
Disorders in Pregnancy “CoNOCITHE" questionnaire was administered. Descriptive statistics were followed
by advanced multivariate analyses. Principal component analysis, multiple correspondence analysis, and
K-means clustering were applied to characterize variability patterns, categorical associations, and maternal
profiles.

RESULTS: The mean knowledge and self-care score was 71.49 points, with 36.84 % of participants at a low
level, 29.82% at a medium level, and 33.33% at a high level. Principal component analysis revealed a strong
correlation between gestational age and the number of prenatal visits (r=.814), and moderate correlations
between maternal age and obstetric history, while knowledge and self-care scores were independent of
these variables. K-means clustering explained 52.2% of the variance and identified two distinct groups:
one composed of older women with greater obstetric experience (11.92%), and another of younger women
(40.34%). Multiple correspondence analysis indicated that a low level of knowledge and self-care was
related to younger age, lower educational level, and lower socioeconomic status.

CONCLUSION: A significant proportion of pregnant women showed low levels of knowledge and self-care
regarding hypertensive disorders, especially among young women with low education and unfavorable
socio-economic conditions. The frequency of prenatal visits was related to gestational age, but had little
association with knowledge and self-care. Nursing professionals play a key role inimplementing educational
strategies that promote self-care and contribute to improved maternal and perinatal outcomes.
Keywords: Health behavior, hypertension, knowledge, nursing, pregnancy, Hypertension, pregnancy-
induced, self-care

Introduction

Hypertensive disorders of pregnancy (HDP) are conditions characterized by elevated blood
pressure during pregnancy and represent a major public health concern worldwide (Hinkosa
et al, 2020). They affect approximately 10% of pregnant women and are responsible for 14%
of maternal deaths and 15% of perinatal deaths (Agbeno et al.,, 2022), particularly in low- and
middle-income countries (Carrién-Nessi et al., 2022). Hypertensive disorders of pregnancy
(HDP) constitute the leading cause of maternal mortality in Latin America (ACOG, 2020), and
in Colombia, they were the second cause of maternal death in 2024, accounting for 18.1% of
cases (Ministry of Health and Social Protection & National Institute of Health, 2024). In Boyacd,
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a region of Colombia, this pattern is consistent, with 467 cases
of severe maternal morbidity reported in 2019, of which 54%
were attributed to HDP (Secretary of Health, Government of
Boyaca, 2024).

The literature has indicated that HDP remain a significant clini-
cal challenge due to their complex and multifactorial etiology
(Melton and Qiu, 2021; Carrién-Nessi et al., 2022). However,
recent evidence suggests that the high rates of maternal mor-
bidity and mortality associated with HDP are not solely attrib-
utable to biological factors but are also linked to preventable
conditions such as limited knowledge, negative attitudes, and
the absence of self-care practices among pregnant women
(Afefy and Kamel, 2019; Sarabi et al., 2024; Verma et al,, 2025).
Studies report that nearly 90% of women attending prenatal
services have insufficient knowledge regarding HDP risk factors,
warning signs, and complications (Agbeno et al, 2022). This
lack of awareness hinders timely recognition of symptoms and
delays medical care, increasing the likelihood of adverse mater-
nal, fetal, and neonatal outcomes (Verma et al., 2025).

Within this context, nurses play a vital role in the prevention,
early detection, and risk management of HDP (Elagamy et al.,
2021; Mohamed et al., 2022). Nursing interventions include the
identification of risk factors, assessment of health status, and
evaluation of the pregnant woman'’s level of knowledge and
self-care practices. Additionally, through health education and
promotion of self-care, nursing contributes directly to reducing
complications and improving maternal and neonatal well-being
(Santos et al,, 2022). Therefore, understanding how variables
such as knowledge and self-care practices behave is funda-
mental to guiding evidence-based educational interventions
adapted to the real needs of the maternal population (Ulloa and
Arias, 2024).

Despite established maternal care guidelines, limited evi-
dence exists regarding pregnant women's knowledge and
self-care practices related to HDP. This gap is particularly evi-
dent in regions like Boyacd, where high rurality, unemploy-
ment, low educational level, and barriers to healthcare access
affect the coverage and quality of prenatal care (Secretary of
Health, Government of Boyacd, 2024). Colombian literature
also reveals a broader research deficit concerning prenatal care
access, quality, and outcomes in vulnerable populations (Lépez
etal, 2021).

Consequently, the insufficient understanding of pregnant
women's knowledge and self-care behaviors regarding HDP
limits the development of targeted maternal health programs
and the formulation of effective public policies. In response
to this gap, the present study aimed to determine the level of
knowledge and self-care behaviors related to hypertensive dis-
orders in pregnant women in Tunja, Colombia, and to analyze
the association of these variables with sociodemographic and
obstetric characteristics.

Research Questions
1. What is the level of knowledge and self-care practices
regarding HDP among pregnant women in Tunja, Colombia?

2. Which sociodemographic and obstetric factors are associ-
ated with these knowledge levels and self-care practices?

Methods

Study Design
This was an analytical cross-sectional study.

Sample

This study was conducted between May and June 2025 at
a primary healthcare institution in Tunja, Boyacd, Colombia.
Participants were selected through a non-probabilistic sam-
pling method, which allowed for the inclusion of all pregnant
women who attended the institution during the data collection
period. The final sample consisted of 114 pregnant women aged
18 years or older, at any stage of gestation, residing in urban or
rural areas, and enrolled in the prenatal care program. Women
with a current diagnosis or history of HDP, chronic diseases, or
cognitive, language, or hearing limitations that made it difficult
to respond to the instruments were excluded.

Data Collection Tools

Sociodemographic and Obstetric Information Form

This instrument was developed by the study researchers based
on a review of the scientific literature related to sociodemo-
graphic and obstetric factors, as well as on the existing assess-
ment forms for pregnant women issued by the Colombian
Ministry of Health. This form collected information regarding
age, nationality, education level, marital status, occupation,
place of residence, and household income. It also included
obstetric-related variables such as obstetric history, gestational
age in weeks, number of prenatal visits, and participation in
maternity and parenting education programs.

Questionnaire: Knowledge and Self-Care Behaviors in the
Face of Hypertensive Disorders in Pregnancy “CoNOCIiTHE"
The CoNOCITHE questionnaire consists of 58 items distributed
across two dimensions (Ulloa et al., 2024a). The first dimen-
sion, "Knowledge,” includes 30 items with true/false responses,
assigning 1 point for each correct answer. The second dimension,
“Behaviors,” comprises 28 items with yes/no responses, assign-
ing 2 points for each affirmative answer. The total scores for
both dimensions range from 0 to 86 points, with higher scores
indicating a better level of knowledge and self-care behaviors.
In this study, scores were categorized into three levels: low (<67
points), medium (68-76 points), and high (>76 points). The
instrument was validated in Colombia and showed a content
validity ratio of 0.92 (Ulloa et al., 2024a), an internal consistency
with a Cronbach's alpha of 0.67, and test-retest reliability with
an intraclass correlation coefficient of 0.96 (Ulloa et al,, 2024b).

Data Collection

Participant recruitment was conducted during routine monthly
prenatal consultations at the health institution. The principal
investigator explained the study objectives and screened for
eligibility criteria. Women who expressed interest and met the
inclusion criteria signed a written informed consent form. The
instruments were administered in the waiting areas and took
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approximately 20 minutes to complete. All data collection was
performed by the principal investigator.

Statistical Analysis

The collected data were entered into a Microsoft Excel matrix
and analyzed using SPSS, version 26 (SPSS Inc.; Chicago, IL, USA)
and R software. No missing data were reported. Categorical vari-
ables are described using frequencies, and continuous variables
using measures of central tendency. Prior to conducting multi-
variate analyses, normality was assessed with the Kolmogorov—
Smirnov test, which indicated that the data were not normally
distributed.

A Principal Component Analysis (PCA) was performed to iden-
tify variability patterns in the dimensions of knowledge and
self-care behaviors and their relationship with quantitative
variables (age, gestational weeks, number of prenatal visits, and
obstetric history), as this method reduces dimensionality and
clarifies underlying factors. A Multiple Correspondence Analysis
(MCA) was then used to explore associations among grouped
into predefined categories: age (young mothers: 18-22 years,
adult mothers: 23-28 years, older mothers: 29-44 years), mari-
tal status, educational level, occupation, socioeconomic level (1,
2, 3), household income (<1, =1, >1 minimum wage), participa-
tion in antenatal classes, and levels of knowledge and self-care
(low <67, medium 68-76, high >76 points). Finally, a K-means
cluster analysis identified profiles of pregnant women based on
their knowledge and self-care levels; the silhouette coefficient
indicated two optimal clusters, derived from the total scores
and PCA components.

Ethical Considerations

Ethical approval for this study was granted by the Ethics
Committee for Scientific Research, Universidad Pedagdgica
y Tecnoldgica de Colombia Faculty of Health Sciences, Tunja,
Colombia (Approval No: 2/2025; Date: April 3, 2025) and the
Teaching, Service and Research Committee of E.S.E. Santiago
de Tunja Hospital, Tunja, Colombia (Date: April 9, 2025). The
study adhered to the scientific, technical, and administrative
guidelines for health research in Colombia (Ministry of Health
and Social Protection, 1993). All participants were informed of
the study objectives and provided written informed consent.

Results

Sociodemographic and Obstetric Characteristics

A total of 114 pregnant women were included in the study.
The majority of participants had a medium or technical level
of education (72.81%), were in a stable relationship (78.95%),
worked primarily as homemakers (48.25%), and belonged to
low socioeconomic strata (74.56%). The mean age was 25.46
years (SD=5.33), the median number of pregnancies was 1
(range: 1-5, IQR=1), the mean gestational age was 24.64 weeks
(SD=8.90), and the mean number of prenatal visits was 4.46
(SD=2.18). Detailed sociodemographic and obstetric informa-
tion is presented in Table 1.

A total of 114 pregnant women were included in the study. Most
participants were Colombian (94.74 %), had a medium or tech-
nical level of education (72.81%), were in a stable relationship

Table 1.
Sociodemographic and Obstetric Characteristics of the Study Sample
(N=114)

Frecuency Percentage
Variable (n=114) %
Age
Mean (SD - Min—-Max) 25.46 (5.33 - 18-44)
Education Primary school 5 4.39
High school 83 72.81
University studies 26 22.81
Occupation Homemaker 55 48.25
Student 20 17.54
Employed 39 34.21
Marital status Single 24 21.05
In a stable relationship 90 78.95
Socioeconomic  Low 35 30.70
level Medium 50 4386
High 29 2544
Obstetric First-time mother 65 57.02
history Multiparous women 49 42.98
Gestational age in weeks 24.64 (SD=8.90)
Mean (SD)
Number of prenatal checkups 4.46 (SD=2.18)
Mean (SD)
Antenatal Yes 21 18.42
classes No 93 81.58

Note: SD=Standard Deviation, Min=Minimum value, Max=Maximum
value.

(78.95%), worked primarily as homemakers (48.25%), and
belonged to low socioeconomic strata (74.56%). The mean age
was 25.46 years (SD =5.33), the median number of pregnancies
was 1 (range: 1-5, IQR =1), the mean gestational age was 24.64
weeks (SD=8.90), and the mean number of prenatal visits was
4.46 (SD=2.18). Detailed sociodemographic and obstetric
information is presented in Table 1.

The analysis showed variation in participants’ knowledge and
self-care behavior scores related to HDP, with higher frequen-
cies observed in the low and high categories. Detailed descrip-
tive statistics are presented in Table 2.

Table 2.
Levels of Knowledge and Self-Care Behaviors Related to Hypertensive
Disorders in Pregnancy (N=114)

Medium
Standard Low Score, Score, High Score,
Variable Mean Deviation n (%) n (%) n (%)
Knowledge 71.49 5.42 42 (36.84) 34 (29.82) 38(33.33)
and
self-care
behaviors
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Principal Component Analysis of the Main Study Variables.
Note: Overlapping names: Gestational age, Prenatal visits

In the PCA (Figure 1), the first two dimensions explained 68.4%
of the total variance. Results indicated a strong correlation
between the number of prenatal visits and gestational age.
However, these variables behaved independently of maternal
age and obstetric history; specifically, the number of pregnan-
cies and births showed a strong correlation with each other.
This structure, supported by Pearson correlation results, con-
firms direct associations among these variables, as presented
in Table 3.

Knowledge and self-care behavior scores related to HDP showed
relative independence from other variables (Table 3). Significant
correlations were observed among obstetric variables: number
of pregnancies with births (r=.701) and abortions (r=.627), ges-
tational age with prenatal visits (r=.814), and maternal age with
number of pregnancies (r=.488) and births (r=.548).

Table 3.

K-means cluster analysis explained 52.2% of the total vari-
ance, with the silhouette coefficient supporting a two-cluster
solution (Figure 2). Cluster 1, with 26 participants (40.34% of
explained variance), included older mothers with greater obstet-
ric experience, characterized by higher numbers of pregnancies,
births, gestational weeks, and prenatal visits, and displayed a
relatively dispersed structure. Cluster 2, with 88 participants
(11.92% of variance), consisted mainly of younger mothers with
fewer pregnancies and prenatal visits, showing a more homoge-
neous structure. Overall, the clusters highlight the heterogene-
ity of the study population, with a slight tendency toward higher
knowledge and self-care behaviors in cluster 1, although this
difference did not reach statistical significance. Details for each
cluster are provided in Table 4.

The MCA revealed significant associations between categorical
variables, explaining 26.3% of the total variance (Figure 3). An
association was observed between younger pregnant women,
students, and those from socioeconomic level 1, and lower
levels of knowledge and self-care behaviors related to HDP.
Additionally, knowledge and self-care levels increased with
higher socioeconomic level. Participation in antenatal classes
was associated with moderate levels of knowledge, suggesting
a positive impact of these interventions.

Discussion

This study aimed to determine the level of knowledge and self-
care behaviors related to hypertensive disorders in pregnant
women in Tunja, Colombia and to analyze the association of
these variables with sociodemographic and obstetric charac-
teristics. The findings showed that 36.84 % of participants had
low levels of knowledge and self-care regarding HDP, a pattern
consistent with previous studies reporting limited knowledge
and inadequate preventive practices among pregnant women
(Afefy and Kamel, 2019; Agbeno et al., 2022). Additionally, a
significant proportion of women in this study (33.33%) dem-
onstrated high levels of knowledge and self-care similar to the
results of Hashim et al. (2024). However, their study also high-
lighted a gap between knowledge and the application of care
practices. This discrepancy may be influenced by factors such

Pearson Correlation Matrix of Sociodemographic, Obstetric, and Knowledge/Self-Care Variables

Gestational Cesarean Prenatal Knowledge and
Variable Age Age Pregnancies Births Sections Abortions Checkups Behaviors
Age 1.000 0.073 0.488 0.548 0.133 0.130 0.115 0.120
Gestational age 1.000 -0.023* 0.080 -0,066 -0.042* 0.814 0.205
Pregnancies 1.000 0.701 0.365 0.627 -0.025* 0.109
Births 1.000 -0.148 0.135 0.024* 0.043
Prenatal 1.000 0.224
checkups
Knowledge and 1.000
behaviors
*p <.05.
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Figure 2.
Cluster Analysis Using the K-means Method.

as cultural beliefs, negative attitudes, low health literacy, and a
limited perception of risk during pregnancy, which constitute
critical elements in the prevention, control, and reduction of
complications associated with HDP (Hashim et al., 2024; Verma
et al, 2025).

The analysis also revealed no evidence of an association between
knowledge and self-care levels and the sociodemographic vari-
ables assessed, as well as with gestational age and the number
of prenatal visits. This suggests that, although these variables
are part of routine obstetric monitoring, they may not be deter-
minants in the acquisition of knowledge or the adoption of self-
care practices during pregnancy. This is consistent with studies
showing that routine prenatal monitoring does not necessarily
increase knowledge or improve self-care (Joshi et al., 2020),
although other research has reported opposite results (Ulloa
and Arias, 2024). These findings suggest that the frequency
and especially the quality of information provided by health-
care professionals during prenatal care may play a more decisive

Table 4.
Characteristics of the Two Clusters Identified by K-means Analysis
(N=114)

Group 1 Group 2

(n=26) (n=88)
Variable Mean Mean
Age, years 31.50 23.67
Gestational age 30.26 2294
Pregnancies 2.65 1.38
Births 115 0.10
Prenatal checkups 5.80 4.06
Knowledge and behaviors 72.92 71.06

2
Dimension 1( 37.3 %)

Cluster

Group1
Group2

role in strengthening knowledge and promoting self-care (Joshi
et al, 2020; Jacob et al., 2022).

This study also identified two clearly differentiated groups, one
composed of older women with more pregnancies and births
and more prenatal care, and another composed of younger
women with less obstetric experience and fewer prenatal vis-
its. However, both clusters showed similar levels of knowledge
and self-care (72.92 vs. 71.06), suggesting that age, obstetric
history, and frequency of prenatal care do not, by themselves,
ensure higher knowledge or better self-care practices (Kara,
2025). On the contrary, they highlight the need to approach
each pregnancy as a unique and individual process and demon-
strate how these profiles can help identify specific educational
needs, thereby supporting more targeted and effective prenatal
interventions.

Moreover, the MCA revealed that young pregnant women, stu-
dents, and those from low socioeconomic levels were more
likely to have limited knowledge and inadequate self-care prac-
tices related to HDP. Similar findings have been reported by Alur
et al. (2024) reported that youth, low educational attainment,
and socioeconomic vulnerability increase the risk of inadequate
or deficient knowledge about HDP prevention and manage-
ment, which is in turn associated with worse maternal, fetal, and
neonatal outcomes. These results underline how educational
and economic inequalities affect not only access to informa-
tion but also the capacity of young women to adopt protective
behaviors against HDP.

Therefore, there is a clear need to review current prenatal edu-
cation strategies, which are often limited to single, standard-
ized group sessions with few opportunities for feedback or
reinforcement (Agbeno et al., 2022). Implementing educational,
behavioral, and motivational programs supported by visual
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Figure 3.
Multiple Correspondence Analysis of Categorical Variables.

materials and culturally appropriate strategies may enhance
participation, skill development, and empowerment for mater-
nal self-management (Auger et al, 2015; Palacin, 2024; Ulloa
and Arias, 2025). Strengthening healthcare personnel training
on HDP and improving communication and participatory meth-
odologies (Salomon et al, 2019) are also essential to ensure
that education becomes a dynamic, bidirectional, and sustained
process.

Finally, the findings of this study have important implications for
nursing practice and the management of maternal health ser-
vices, emphasizing the need to reinforce risk-based surveillance
and the development of health education interventions. These
results can guide nursing professionals in increasing flexible edu-
cational programs tailored to women'’s characteristics and needs,
integrating individual and group counseling, digital resources, and
ongoing support. Such interventions can help ensure consistent,
relevant, and high-quality knowledge about HDP, promoting
more personalized, preventive, and woman-centered care.

Study Limitations

In this study, a non-probabilistic sampling method was used,
which limits the representativeness and generalizability of the
findings. Additionally, the relatively small sample size and the
absence of a prior power analysis may have reduced the study’s
ability to detect statistically significant associations and to
ensure sufficient statistical power. Therefore, future research
should include larger and more representative samples to
enhance the validity and robustness of the results. Another lim-
itation concerns the multivariate analyses, whose interpretation
may have been influenced by the selection of included variables,
potential confounding factors, and the scoring methods used
for the scales.

Conclusions and Recommendations

This study identified heterogeneous levels of knowledge and
self-care behaviors regarding hypertensive disorders in preg-
nant women in Tunja, Boyaca, as well as sociodemographic and
obstetric factors that significantly hinder the adoption of such
behaviors. These results highlight the importance of improving
maternal health education, adapting it to the sociocultural and
obstetric characteristics of the population.

At the public policy level, the findings can contribute to
strengthening risk-based monitoring and guide maternal health
programs focused on the most vulnerable women. In educa-
tion and clinical practice, the results support the develop-
ment of nursing-led programs that promote active learning,
self-management, and maternal empowerment, thus ensur-
ing better adaptation of interventions to the needs of each
group identified in the cluster analysis. Finally, future research
should explore the cultural, social, and behavioral determinants
that influence knowledge and self-care, as well as evaluate the
impact of educational interventions aimed at preventing HDP
and reducing health inequalities.
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