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Abstract

Introduction: Preeclampsia remains a leading cause of maternal mortality worldwide and is
consistently identified as the second most frequent direct cause of death during pregnancy.
Accurate assessment of pregnant women’s knowledge, attitudes, and practices regarding
preeclampsia requires rigorously developed and psychometrically sound instruments. This study
aimed to develop and validate a reliable questionnaire to evaluate knowledge, attitudes, and
practices related to preeclampsia among pregnant women.

Methods: This study employed a sequential-exploratory mixed-methods design, incorporating
a systematic instrument development process to construct a questionnaire tailored to evaluate
knowledge, attitudes, and practices related to preeclampsia among pregnant women.

Results: An initial pool of 34 candidate items was generated and subsequently refined to a
concise 24-item instrument. The Scale Content Validity Index/Average (SCVI/Average) was
0.97, indicating outstanding content validity. Exploratory factor analysis yielded factor loadings
ranging from 0.67 to 0.92, supporting the anticipated three-factor structure, with each dimension
meeting established psychometric criteria. Test-retest reliability, assessed through repeated
administration, yielded an intra-class correlation coefficient (ICC) of 0.90 for the total scale.
Internal consistency, evaluated using Cronbach’s alpha, demonstrated excellent reliability, with
an overall coefficient of 0.92 and subscale coefficients ranging from 0.89 to 0.97.

Conclusion: The finalized questionnaire is a reliable and psychometrically robust instrument
for assessing pregnant women'’s knowledge, attitudes, and practices regarding preeclampsia. It
can be effectively utilized by healthcare administrators and policymakers to evaluate women’s
understanding, perceptions, and behavioral responses related to the condition.

Keywords: Psychometric evaluation, Knowledge, Attitudes, Practices, Preeclampsia, Pregnant
women
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global health challenge (2). Nevertheless, a substantial
proportion of preeclampsia-related deaths is preventable

Preeclampsia is recognized as a major contributor to
maternal mortality worldwide and is clinically defined as
new-onset hypertension arising after 20 weeks of gestation,
typically accompanied by proteinuria and potential
maternal organ dysfunction (1). As the second leading
cause of direct maternal death, it represents a significant

through timely, evidence-based clinical interventions.
The effectiveness of such interventions depends largely
on increasing women’s knowledge and fostering positive
attitudes toward prevention, early detection, and
appropriate management of the condition (3).
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According to the World Health Organization (WHO),
the global prevalence of preeclampsia ranges from 1.8%
to 16.7%, with substantial variation across populations
and geographic regions (4). Promoting awareness among
pregnant women and facilitating early identification of
warning signs can prevent the majority of deaths attributable
to preeclampsia, provided that rapid and effective
interventions are implemented (5, 6). Despite advances
in clinical care, evidence consistently indicates that many
pregnant women often possess inadequate knowledge and
hold misconceptions regarding preeclampsia (7, 8). Limited
awareness and unfavorable attitudes remain significant
contributors to maternal morbidity and mortality associated
with the disorder. Additionally, shortages of adequately
trained healthcare professionals and limited health-system
capacity continue to impede the prediction, diagnosis, and
management of preeclampsia, particularly in resource-
constrained settings (8).

A 2021 study conducted in Ethiopia involving 423
pregnant women reported that only 118 participants
(28.8%) demonstrated adequate knowledge of
preeclampsia, while 120 (29.3%) exhibited positive
attitudes toward the condition. Lower educational
attainment and limited participation in educational
sessions were strongly associated with inadequate
knowledge (9). Similarly, a 2016 study in Tanzania
evaluating preeclampsia awareness among 200 adult
women revealed that 60% were unaware of the potential
consequences of preeclampsia. Such knowledge deficits
may increase engagement in high-risk behaviors and
delay timely healthcare-seeking (7).

Given the objective of developing and rigorously
validating a questionnaire to examine knowledge,
attitudes, and practices regarding preeclampsia among
pregnant women, a sequential-exploratory mixed-
methods design was considered the most appropriate
methodological approach. This design is particularly
effective for elucidating the dimensional structure of
complex constructs and ensuring thorough conceptual
development (10). Accordingly, the instrument developed
in this study was systematically constructed to assess
pregnant women’s knowledge, attitudes, and practices
related to preeclampsia with methodological rigor and
scientific precision.

Methods

Design

This study employed a sequential-exploratory mixed-
methods approach within a tool-development framework
(11). Conducted between March and November 2024, the
investigation unfolded in two integrated stages: an initial
qualitative, formative phase aimed at generating and
refining item content, followed by a quantitative phase
devoted to the systematic psychometric evaluation of the
resulting instrument.

Phase One: Qualitative Stage
The formative phase utilized semi-structured, in-depth

individual interviews to capture pregnant women’s lived
experiences and to generate candidate questionnaire items.
Through purposive sampling, 21 pregnant women were
recruited. Each interview was conducted face-to-face and
lasted approximately 45-60 minutes. Inclusion criteria
comprised voluntary informed consent and a history of at
least one prior pregnancy, whereas refusal to participate
constituted the sole exclusion criterion. Interviews began
with general demographic questions (e.g., “How old
are you?”) and progressed to concept-focused, open-
ended questions such as: “Describe a typical day during
your pregnancy,” “From your perspective, what factors
contribute to preeclampsia?” “Which warning signs
should pregnant women recognize?”, and “What actions
should be taken when preeclampsia symptoms arise?”
Investigators routinely used probing questions (e.g.,
“Could you elaborate on what you meantby...2”, “Can you
give an example or describe an experience?”) to enhance
the depth and precision of participants’ narratives.

Transcripts were analyzed using conventional content
analysis in accordance with the approach described by
Graneheim and Lundman (12). Each transcript was
read repeatedly to achieve immersion in the data and to
obtain a comprehensive understanding of the material.
Meaningful segments of text, ranging from individual
words to extended passages, were identified as meaning
units, condensed, and labeled with descriptive codes
that reflected their core meaning. Codes were iteratively
compared to identify similarities and differences, and
conceptually similar codes were grouped into categories.
Through successive cycles of constant comparison,
abstraction, and reflective interpretation, these categories
were synthesized into higher-order themes, which
informed the construction of items for the preliminary
questionnaire.

Phase Two:
Evaluation)
The second phase aimed to evaluate the psychometric
properties of the developed instrument. Validity (face,
content, and construct) and reliability were evaluated
in accordance with the Consensus-based Standards
for the Selection of Health Measurement Instruments
(COSMIN) framework, and methodological rigor was
appraised using the COSMIN checklist (13).

Quantitative  Stage  (Psychometric

Participants

Methodological ~guidelines recommend recruiting
between 3 and 10 participants per item when conducting
Exploratory Factor Analysis (EFA) (14). To enhance the
stability and robustness of factor extraction, a total of 240
pregnant women residing in Fars Province, southern Iran,
were recruited using convenience sampling. Inclusion
criteria included gestational age of at least 20 weeks
(15), sufficient literacy to complete the questionnaire
independently, willingness to participate, absence of
documented or self-reported psychological disorders, and
provision of written informed consent. The only exclusion
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criterion was withdrawal from the study at any stage.

Psychometric Properties (COSMIN Criteria)

Face Validity

Qualitative face validity was examined through interviews
with a panel of 15 stakeholders, including ten pregnant
women, three obstetrician-gynecologists, and two Ph.
D-level experts in reproductive health and instrument
development. Panel members evaluated each item in
terms of comprehensibility, relevance, difficulty, and
overall clarity. Quantitative face validity was subsequently
assessed by the same expert panel. Participants rated
the importance of each item on a five-point Likert scale
ranging from 1 (very unimportant) to 5 (very important).
Items with an impact score greater than 1.5 were retained
for further analysis (14).

Content Validity

Qualitative Content Validity

Qualitative content validity was established through
review by 15 evaluators (ten pregnant women, three
obstetrician-gynecologists, and two Ph.D experts in
reproductive health). Each item was examined for
grammatical accuracy, syntactic structure, linguistic
clarity, cultural appropriateness, and conceptual
relevance. Their feedback was incorporated iteratively to
refine item wording and enhance cultural and contextual
suitability.

Quantitative Content Validity

Quantitative content validity was assessed using the
Content Validity Ratio (CVR) and Content Validity
Index (CVI). For CVR computation, experts rated the
necessity of each item on a three-point scale (1=not
necessary, 2=useful but not essential, 3=necessary).
The CVI was calculated based on ratings from 30
instrumentation specialists, who assessed item relevance,
clarity, and simplicity using a four-point scale (1=not
relevant to 4=completely relevant) (16). In accordance
with established criteria, CVR values greater than 0.33
and CVTI values exceeding 0.80 were considered indicative
of satisfactory content validity (16).

Construct Validity

Exploratory Factor Analysis

Despite prevailing recommendations of three to ten
respondents per item for EFA (17), a substantially larger
sample (n=240) was recruited to enhance the stability
and robustness of factor extraction. EFA was conducted
using principal component analysis with Varimax
rotation. Factor retention decision was determined based
on eigenvalues > 1 and standardized factor loadings > 0.40.
Sampling adequacy was evaluated using the Kaiser—
Meyer-Olkin (KMO) measure and Bartlett’s test of
sphericity. Construct validity was considered acceptable
if the KMO value exceeded 0.70 and Bartlett’s test was
statistically significant (P<0.05). Items with factor
loadings below 0.40 were predetermined for removal.
However, all items surpassed this threshold and were

therefore retained in the final factor structure.

Reliability

To ensure the robustness of the questionnaire assessing
pregnant women’s knowledge, attitudes, and practices
regarding preeclampsia, reliability was evaluated using
two complementary approaches: internal consistency
and temporal stability. Internal consistency was assessed
using Cronbach’s alpha coefficient for the overall scale,
with values exceeding 0.70 considered psychometrically
acceptable (18). Temporal stability was assessed using a
test-retest design. The questionnaire was administered
twice to a subgroup of 100 pregnant women with a two-
week interval. Stability was quantified using the intra-class
correlation coefficient (ICC), with ICC values above 0.80
interpreted as indicative of satisfactory reliability (18).

Data Analysis

All statistical analyses were conducted using SPSS software
(version 23). The normality of data distributions was
assessed and confirmed via the Kolmogorov-Smirnov test.

Ethical Considerations

This study was conducted in strict accordance with
the ethical principles of the revised Declaration of
Helsinki. Written informed consent was obtained from
all participants prior to enrollment. Confidentiality
and anonymity of participant data were rigorously
maintained, and participants were assured of their
unrestricted right to withdraw from the study at any
stage without consequences. The study protocol received
formal approval from the Research Ethics Committee of
Fasa University of Medical Sciences, Fars, Iran (IR.FUMS.
REC.1401.247).

Results

A total of 240 pregnant women participated in the
study, with a mean age of 37.92+8.47 years. Additional
demographic characteristics are summarized in Table 1.
From the initial pool of 34 items derived from qualitative
data, 10 items were excluded during the psychometric
evaluation process, six during face validity assessment, and
four following content validation, resulting in a finalized
24-item instrument. Detailed procedures underlying
these item reductions are described in the psychometric
testing section.

Face Validity

Feedback from pregnant women, nursing specialists,
obstetrician-gynecologists, and instrument development
experts indicated strong consensus that the items were
clear, comprehensible, and conceptually aligned with
the study’s conceptual framework. Based on calculated
impact scores, six items were removed. Consequently, 28
items advanced to the content validation stage.

Content Validity
Qualitative content evaluation involved 30 pregnant
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Table 1. Frequency Distribution of Demographic Characteristics (N=240)

Variable n %

19-30 144 60
Age (years)

31-44 96 40

Primary school 30 12.5

High school 55 22.91
Education Level

Diploma 120 50

Upper than Diploma 35 14.58

Housewife 168 70
Occupation

Government employee 72 30
Family History of ~ Yes 96 40
Preeclampsia No 144 60

Urban 168 70
Place of Residence

Rural 72 30

Primigravida 156 65
Gravidity

Multigravida 84 35
Gestational Age 20-35 Weeks 132 55
(weeks) >35 Weeks 108 45

women who reviewed the questionnaire for linguistic
clarity and completeness in Persian. No modifications
were required based on their feedback. Quantitative
content validity was determined using the CVR, derived
from expert ratings of item essentiality. According to
Lawshe’s criteria, a minimum CVR value of 0.33 was
required, resulting in the removal of four items that
did not meet this standard. The remaining 24 items,
encompassing knowledge, attitudes, and practices related
to preeclampsia, demonstrated excellent content validity,
with CVR values ranging from 0.88 to 1. The item-level
CVI ranged from 0.97 to 1.00, and the scale-level average
CVI (S-CVI/Ave) was 0.97, confirming excellent content
validity.

Construct Validity

Sampling adequacy was evaluated using the KMO index,
which yielded a value of 0.275. EFA demonstrated that all
items had loadings above 0.40; therefore, no items were
removed. The analysis identified a three-factor solution
accounting for 58.44% of the total variance (x*=385,
P<0.001). The confirmed factor loadings ranged from
0.67 to 0.92 (Table 2).

Reliability (Internal Consistency and Stability)

Internal Consistency

Internal consistency for the 24-item scale was measured
using Cronbach’s alpha, which demonstrated high
(a=0.92),
homogeneity (Table 3). Temporal stability was assessed
using the ICC, which yielded a value of 0.90, further
supporting the instrument’s reliability (Table 4).

reliability indicating strong inter-item

Assessment of Questionnaire Usability
Usability was evaluated by measuring the average time
required for questionnaire completion as an indicator

of feasibility and practical applicability. Participants
completed the questionnaire in approximately seven
minutes, with individual completion times ranging from
five to nine minutes. The non-response rate was below
5%, reflecting both satisfactory engagement and item
clarity.

The finalized instrument comprises 24 items
distributed across three conceptual domains: knowledge
(10 items; items 1-10), attitude (5 items; items 11-15),
and practice (9 items; items 16-24). All items are rated
on a 5-point Likert scale ranging from strongly agree (5)
to strongly disagree (1). Knowledge scores are interpreted
as follows: 10-25 (low knowledge), 26-35 (moderate
knowledge), and 36-50 (high knowledge). Attitude scores
are interpreted as follows: 5-10 (negative attitude), 11-15
(neutral attitude), and 16-25 (positive attitude). Practice
scores are interpreted as follows: 9-25 (poor practice),
26-35 (moderate practice), and 36-45 (good practice).

Supplementary File

Final questionnaire assessed knowledge, attitudes, and
practices regarding preeclampsia among pregnant
women.

Discussion

The primary objective of this study was to develop
and conduct a rigorous psychometric evaluation of a
comprehensive instrument designed to assess pregnant
women’s knowledge, attitudes, and practices regarding
preeclampsia within the sociocultural context of southern
Iran.

Previous investigations in this field reveal notable
limitations in both methodological rigor and conceptual
scope. Derakhshan et al, for example, evaluated
the effects of educational interventions on Iranian
pregnant women’s knowledge and attitudes regarding
preeclampsia using a 21-item instrument (15 knowledge
items and 6 attitude items). However, their study did not
report systematic procedures for establishing content or
construct validity. Reliability was assessed via a two-week
test-retest procedure with a sample of 20 participants,
yielding a coefficient of 0.7. Moreover, the instrument
did not measure behavioral adherence to recommended
preventive or management practices, and the item pool
was generated solely through literature review without
subsequent validation procedures, particularly with
respect to construct validity (19).

Similarly, Mekie et al examined knowledge and
attitudes toward preeclampsia among pregnant women
in Northwest Ethiopia using a researcher-developed
questionnaire comprising 12 knowledge items and 11
attitude items. The study did not provide information
on validity or reliability assessment, thereby limiting
confidence in the methodological robustness of the
instrument (9).

Fondjo etal evaluated knowledge of preeclampsiaamong
pregnant women in Ghana using a 32-item instrument
scored dichotomously (1=correct, 0=incorrect). Their
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Table 2. Varimax Factor Loadings of the Instrument Items (N =240)

Factors” Names Item

Factor Loading

1. Elevated blood pressure is a major symptom of preeclampsia. 0.78
2. Preterm delivery is a complication of preeclampsia. 0.79
3. Obesity and advanced maternal age play a role in the development of preeclampsia. 0.83
4. Cerebral hemorrhage is a complication of preeclampsia. 0.69
5. Seizures are symptoms of severe preeclampsia. 0.70
Knowledge
6. Adequate calcium intake is effective in preventing preeclampsia. 0.69
7. Sudden and excessive weight gain (more than 450 g per week in the third trimester) may indicate preeclampsia. 0.79
8. Preeclampsia can occur after the 20th week of pregnancy and up to one week postpartum. 0.67
9. Swelling of the hands and face is an early sign of preeclampsia. 0.81
10. Preeclampsia is considered an obstetric emergency and requires prompt intervention. 0.77
11. If I develop preeclampsia, it will adversely affect my health and that of my baby. 0.76
12. If I develop preeclampsia, my mode of delivery may be affected. 0.89
Attitude 13. A history of hypertension in a previous pregnancy increases the risk of preeclampsia in the current pregnancy. 0.88
14. Attending antenatal classes can facilitate early recognition of preeclampsia symptoms. 0.75
15. Monitoring blood pressure and weight can help prevent preeclampsia. 0.88
16. | measure my blood pressure at every prenatal visit. 0.71
17. | regularly monitor my weight gain during pregnancy. 0.89
18. | consume a low-salt diet during pregnancy. 0.80
19. I adopt preventive measures (e.g., dietary modifications or exercise) to reduce the risk of preeclampsia. 0.79
Practice 20. If | experience symptoms of preeclampsia, | seek immediate medical attention. 0.92
21. If prescribed antihypertensive medications by the physician, | adhere to the physician’s recommendations. 0.90
22. During medical visits, | discuss the risks of preeclampsia with my healthcare provider. 0.86
23. | follow health and medical advice to prevent preeclampsia. 0.93
24. If | experience symptoms of preeclampsia, | avoid self-treatment and traditional medicine. 0.86

Table 3. Internal Consistency of the Knowledge, Attitudes, and Practices
Questionnaire Regarding Preeclampsia in Pregnant Women

Table 4. ICC Values for the Knowledge, Attitudes, and Practices Questionnaire
Regarding Preeclampsia in Pregnant Women

Factors Subscale Number of Items  Cronbach’s Alpha
1 Knowledge 10 0.97
2 Attitude 5 0.89
3 Practice 9 0.95
Entire Questionnaire 24 0.92

methodology did not explicitly report procedures for
evaluating content, construct, or criterion validity.
Reliability was reported based on a sample of only 30
participants, yielding a coefficient of 0.81. Notably, the
instrument assessed knowledge exclusively, without
capturing attitudes or practices related to preeclampsia
(20).

In Saudi Arabia, Bahkali et al investigated awareness
of preeclampsia among pregnant women in the Western
Region using a 42-item knowledge-based questionnaire.
The study did not report whether content, construct, or
criterion validity assessments were conducted. Reliability,
determined using Cronbach’s alpha, was reported as 0.81
(21).

Collectively, these prior instruments illustrate a
recurring limitation in preeclampsia research: existing
tools often fail to integrate all three critical domains—
knowledge, attitudes, and practices—while frequently
lacking comprehensive validation procedures. The

Factor Subscale Mean +SD ICC Confidence P-value
Interval

1 Knowledge 32.92+8.47 0.97 0.84-0.98 P<0.05

2 Attitude 10.06+3.26 0.88 0.78-0.89 P<0.05

3 Practice 16.77+7.25 0.92 0.81-0.94 P<0.05

Entire Questionnaire (Total) 50.98+14.26 0.90 0.79-0.92 P<0.05

Note. ICC: Intra-class correlation coefficient; SD: Standard deviation.

instrument developed in the present study addresses
these gaps by incorporating a systematic, multi-stage
psychometric evaluation process, thereby enhancing both
conceptual comprehensiveness and methodological rigor.

Limitations

The questionnaire was designed and validated specifically
within the cultural and social context of southern Iran.
Therefore, its applicability to other populations may
require careful cultural adaptation and re-validation.
Additionally, this study did not examine pregnancy-
related clinical outcomes, such as the incidence or
severity of preeclampsia, gestational hypertension, or
preterm birth. Future longitudinal research employing
this instrument is recommended to investigate potential
associations between measured knowledge, attitudes, and
practices and relevant maternal-fetal health outcomes.

Avicenna ] Care Health Oper Room 2025; 3(3) | 115



Ketabi et al

Conclusion

The findings of this study indicate that the developed
questionnaire demonstrates strong validity and reliability
for assessing pregnant women’s knowledge, attitudes,
and practices regarding preeclampsia. Accordingly,
this instrument provides healthcare policymakers and
program planners with a robust and methodologically
sound tool for evaluating these critical domains within
target populations.
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