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Abstract

Background Hypertensive disorders during pregnancy (HDP) are a significant cause of maternal mortality. The
present study examined the extent of preeclampsia and eclampsia guideline use across different healthcare provider
groups, aiming to provide evidence-based recommendations for better guideline implementation.

Methods A cross-sectional study was conducted from 2021-10-04 to 2022-04-04. Participants were maternal health
providers from 63 medical universities in the country. For evaluating clinical applicability of the guideline, an online
questionnaire developed. Questionnaire was designed to evaluate the Implementation, Usability, Validity, Applicability,
Accommodation, and Evaluation of national guideline. The mean score for each question was calculated and
categorized in unfavorable, relatively favorable, and favorable values. The online questionnaire was delivered to the
all-guideline users. The answered questionnaires were sent back to the research team after a week.

Results Totally, 1,283 health care providers as the respondents completed the questionnaires. The ways to access

the guideline that were expressed by the participants were: printed book in 57.9%, medical websites in 11.2%, CDs in

10.5%, and posters, bulletins, and brochures in 20.4%. The results delineated that general practitioner had the highest

scores related to the majority of domains consisting of Implementation, Usability, Evaluation, and Validity than Behvarz

(community health workers in the rural and urban healthcare centers), midwife, and obstetrician groups (p<0.01). The
results showed that mother’s non-compliance, non-practical content of guideline, and lack of facilities were the most

important reported challenges in guideline implementation.

Conclusion To effectively enhance the national preeclampsia guideline, it is critical to adopt a structured approach
based on feedback from diverse healthcare providers. Key areas identified for improvement include ensuring
comprehensive guideline awareness through better distribution, enhancing usability by simplifying language and
offering quick-reference tools, regularly updating the guideline with new research, adapting it for varied clinical
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environments, accommodating the specific needs of different provider groups, and establishing a continuous
evaluation mechanism through feedback loops. These steps aim to refine the guideline’s practicality, reliability, and
comprehensiveness in managing preeclampsia across diverse healthcare settings.

Keywords Preeclampsia, Eclampsia, Guideline, Health plan implementation

Introduction

Hypertensive disorders during pregnancy (HDP) are a
significant cause of maternal mortality worldwide, con-
tributing to an estimated 62,000 to 77,000 deaths annu-
ally and accounting for 18% of all maternal deaths [1].
HDP not only poses serious risks of severe morbidity and
long-term disability but also result in high rates of mater-
nal and fetal mortality [2]. While gestational hyperten-
sion is the most prevalent HDP, preeclampsia remains
the most challenging to manage [3]. Preeclampsia, a pro-
gressive disorder affecting multiple systems, is character-
ized by the sudden onset of hypertension and proteinuria
or hypertension with significant end-organ dysfunction,
with or without proteinuria typically occurring after 20
weeks of gestation or postpartum [4, 5]. Eclampsia, which
manifests as generalized tonic-clonic seizures or coma in
patients with preeclampsia or gestational hypertension,
adds further complexity and risk [6].

Both preeclampsia and eclampsia contribute signifi-
cantly to preterm birth, cesarean deliveries, long-term
maternal cardiovascular complications, and perinatal
mortality [7]. Early diagnosis, along with prompt and
appropriate management, including timely delivery is
essential in mitigating the severe consequences of these
conditions [8]. Clinical guidelines are instrumental in
improving healthcare quality by guiding the planning,
delivery, and evaluation of care. Specifically, preeclamp-
sia and eclampsia guidelines provide healthcare providers
with the tools for timely diagnosis and effective manage-
ment, enhancing pregnancy outcomes [9]. Additionally,
guidelines serve to direct healthcare resources toward
evidence-based practices, optimizing patient care [10].

The adoption of clinical guidelines often requires shifts
in healthcare providers’ practices, a critical step toward
improved care quality [11]. Effective guideline implemen-
tation depends on several factors, including the specific
content, the healthcare providers themselves, the opera-
tional environment, and individual patient needs. The
likelihood of successful implementation increases when
guidelines are aligned with key enabling factors [12].
Improving guideline applications not only enhances care
quality but also maximizes the returns on investments
made by healthcare organizations worldwide to develop
these standards [13].

This study, the first nationwide investigation in Iran
focused on the assessment of healthcare providers’ abil-
ity to apply preeclampsia and eclampsia guidelines (Sup-
plementary File 1). Our research examines the extent of

guideline use across different healthcare provider groups,
aiming to provide evidence-based recommendations for
better guideline implementation and to address related
barriers like disbelief in guideline, non-practical con-
tent of guideline, mother’s non-compliance, and lack of
facilities.

Materials and methods

A cross-sectional study was conducted at country level
from 2021-10-04 to 2022-04-04. Participants were
maternal health providers from 63 medical universi-
ties in the country. They were categorized in different
stratified groups including obstetricians, general practi-
tioners, midwives, and Behvarzes. A Behvarz is defined
as a community health worker crucial to the delivery of
health services at the grassroots level. Trained over two
years in public health fundamentals, Behvarzes oper-
ate out of local health houses serving communities of
about 1,500 people each. Their primary duties include
providing preventive healthcare, basic medical services,
health education, and vaccinations. They also engage in
data collection to monitor community health trends and
mobilize local resources to support health initiatives.
This role has significantly contributed to improved health
outcomes, particularly in rural areas, by enhancing access
to healthcare and promoting health education.

The minimum sample size was considered 384 based
on the assumption of 50% as the probability of having a
good acceptance for hypertensive disorder-guidelines
application in the pregnancy, using formula with a 95%
confidence interval (CI) and 5% of accuracy rate [14,
15]. For evaluating clinical applicability of preeclamp-
sia guideline, an online questionnaire (composed of 15
questions) was developed using experts’ views, available
related tools, and documents (Supplementary File 2).
Questionnaire was designed to evaluate the Implemen-
tation (questions 1, 9, &10), Usability (questions 2 &
4), Validity (question 3), Applicability (questions 11,12,
&13), Accommodation (questions 7 & 8), and Evaluation
(questions14 & 15) of national guideline [16, 17]. Partici-
pants’ responses were categorized using the four items
with following rating scores; 1 (no); 2 (yes in few cases);
3 (yes in most cases); 4 (completely yes). After two weeks
on-line gathering questionnaire, the mean score for each
question was calculated and categorized in unfavorable
(mean scores < 2), relatively favorable (mean scores 2-3),
and favorable (mean scores > 3) values.
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The online questionnaire was delivered to the admin-
istrative offices of included medical universities in the
country to distribute it among all guideline users. The
answered questionnaires were sent back to the research
team after a week.

Statistical analysis

Qualitative and quantitative variables related to the fre-
quency of implementing guideline and scores of ques-
tions were demonstrated using number (percent) and
mean (SD), respectively. The T-Student and One-way
ANOVA tests were also used to compare different vari-
ables between respondent participants. The collected
data was analyzed using the software SPSS statistics
version 26. P- Values<0.05 were considered statistically
significant.

Results

Totally, 1,283 health care providers as the respondents
including 111 obstetricians (mean age of 40.26+7.41
years), 386 general practitioners (mean age of 34.86 +9.22
years), 573 midwives (mean age of 36.22 +7.04 years), and
213 Behvarzes (mean age of 35.93+7.03 years) from 58
medical universities completed the checklist. About 90%
of participants (n=1153) were female. The ways to access
the guideline that were expressed by the participants
were: printed book in 57.9%, medical websites in 11.2%,
CDs in 10.5%, and posters, bulletins, and brochures in
20.4%. Detailed information related to the frequencies of
participants’ responses to the questions are presented in
Supplementary File 3.

Table 1 shows the mean scores of responses to each
question. Moreover, analyses were performed to com-
pare the mean scores of domains between the respondent
groups. The results delineated that general practitioner
had the highest scores related to the majority of domains
consisting of Implementation, Usability, Evaluation, and
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Validity than Behvarz, midwife, and obstetrician groups
(p<0.01).

Of all participants, 15.1% and 1.3% were Behvar-
zes who worked in the rural and urban health cen-
ters, respectively. Assessing the views of Behvarzes,
the results showed that the mean scores of responses
to questions 11 and 13 were in favorable range and the
mean scores related to questions 10, 12, 14, 15 were in
the relatively favorable domain. On the other hand, the
Accommodation, Validity, and Usability scores based on
the responses to questions 2,3,4,7 showed unfavorable
values. Further analyses showed a significant difference
between the Behvarz groups who worked at urban and
rural health centers regarding their knowledge for diag-
nosis of preeclampsia (p=0.039); more Behvarzs from
urban health centers in response to question 12 reported
that their knowledge for diagnosis of preeclampsia was
enough (Table 2).

Concerning general practitioners’ opinions, the
responses associated with question 11 were mostly favor-
able. Moreover, the mean scores related to questions 3,
7,8,14, and 15 showing the Evaluation, Accommoda-
tion, and Validity of guideline, were in categorization of
relatively favorable (scores 2.03 to 2.47). Comparing the
mean scores of general practitioners’ views working at
different types of healthcare centers, the results showed
that employed doctors at tertiary care hospitals had the
highest scores of guideline Accommodation (p <0.05). Of
all general practitioners, most doctors at the secondary
care hospitals also favorably responded to question 2 that
showed the content of guideline was clear, simple, and
usable (p=0.022). Detailed data are shown in Tables 1
and 3.

Evaluating the midwives’ views (Table 4), the results
showed that the majority of them, working in urban
health centers, primary, secondary, and tertiary hospi-
tals, responded unfavorably to the different questions of

Table 1 Comparison of participants'views regarding clinical applicability of preeclampsia guideline

Domains Questions Behvarzes General practitioners Midwives Obstetricians P value*
Implementation Q1 1.97£0.98 2.01£0.87 1.64+0.78 1.81£0.72 p<0.001
Q9 1.99+0.85 2.17+0.85 1.96+0.81 1.95+0.63 0.001
Q10 2.02+0.93 1.84+0.92 159+0.77 1.66+0.71 p<0.001
Usability Q2 1.81+£0.83 1.86+0.74 1.68+0.71 1.76£0.70 0.001
Q4 1.76+0.76 1.99+0.78 1.70+0.71 1.77+0.72 p<0.001
Validity Q3 1.69+0.75 203+0.75 1.73+0.73 1.86+0.68 p<0.001
Applicability Q11 351+0.95 3.67+0.75 3.67+0.75 3.64+0.77 0.075
Q12 203+0.93 146+0.601 1.50+0.63 1.22+042 p<0.001
Q13 312£1.03 1.68+0.73 1.10+093 1.39+£0.64 p<0.001
Accommodation Q7 1.87+0.92 2.23+0.98 1.84+091 234+1.09 p<0.001
Q8 1.77+£0.82 2.14+093 1.81+£0.84 2.22+1.01 p<0.001
Evaluation Q14 229+1.04 247+1.08 2.10+1.08 224+1.23 p<0.001
Q15 215+1.05 245+1.09 1.97+1.01 2414121 p<0.001

*One-way ANOVA test
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Table 2 Views of behvarzes regarding clinical applicability of
preeclampsia guideline

Domains Questions Behvarz P
Rural health Urban value*
centers health

centers
Implementation Q1 1.98+0.98 1.83+£092 0.068
Q9 1.99+0.84 2+097 0.065
Q10 201+093 211+096 0.067
Usability Q2 1.82+0.82 1.72+£0.82 0.066
Q4 1.76+0.75 1.72+0.89 0.068
Validity Q3 1.69+0.74 1.72+082  0.065
Applicability Q1 3494096 3614084 0073
Q12 2.03+0.93 205+0.99 0.039
Q13 3.11£1.05 3224094 0.060
Accommodation Q7 1.88+0.92 1.77+£087 0.104
Qs 1.74+0.80 2+097 0.0%
Evaluation Q14 227+1.03 255+1.09 0.116
Q15 2.14+1.03 2274122 0120

*Student T-test

checklist (65.9 to 94.2%). Interestingly, the most midwives
(90.8%) at different health centers favorably responded to
question 11 showing that they had research or published
articles related to the preeclampsia. Furthermore, of all
midwives, those who worked at the urban health center
and primary healthcare hospitals had the highest scores
(relatively favorable) related to question 13 (p<0.001)
and question 7 (p=0.008), respectively.

Based on the results (Table 5), question 11 (pre-
senting guideline Applicability) was the only question
that included obstetricians from urban health centers,
primary, secondary, and tertiary hospitals favorably
responded to it. Analyses of data showed a significant dif-
ference between the scores related to question 9 showing
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guideline Implementation (p=0.011) among obstetri-
cians; the obstetricians working in the primary health-
care hospitals had the highest scores compared to their
colleagues at the secondary and tertiary hospitals.
Obtained information associated with responses to
question 6 is demonstrated in Figs. 1 and 2. The results
showed that mother’s non-compliance and lack of facili-
ties were the most important reported challenges in
guideline implementation. General practitioners and
Behvarzs were the most respondents that frequently
reported these challenges, respectively. About half of
midwives also pointed to these barriers as the main chal-
lenges of guideline implementation. Although “My disbe-
lief in guideline” was not a main reported challenge, the
obstetricians showed the highest rate by 1.8% compared
to the other respondents. “Non-practical content of guide-
line” was also the other challenge that more frequently
was reported by general practitioners (10.7%) and obste-
tricians (7.2%). Concerning the site of healthcare provi-
sion, all general practitioners working in the secondary
hospitals pointed to “mother’s non-compliance” item,
while the most midwives (71%) and obstetricians (62.2%)
from primary hospitals, as well as Behvazes (64.6) from
the health centers reported that “lack of facilities” item
were the main challenges for implementing the guideline.

Discussion

The findings from this study provide valuable insights
into the challenges and successes of implementing the
national preeclampsia and eclampsia guidelines in medi-
cal universities throughout Iran. In alignment with global
research on guideline adherence, this study highlights
the importance of addressing both healthcare provider
and system-level factors to enhance guideline utilization.

Table 3 Views of general practitioners regarding clinical applicability of preeclampsia guideline

Domains Questions General practitioners P value*
Urban Primary care hospitals Secondary care hospitals Tertiary care hospitals
health
centers
Implementation Q1 1.97£084  24+1.09 25+0.71 26£1.51 0.086
Q9 2.15+0.84 245+0.88 25+0.71 26+1.14 0.260
Q10 1.82+0.78 2.10£0.78 2+£1.41 26+1.14 0.072
Usability Q2 1.84+0.72 2.1+091 3+00 24+1.14 0.022
Q4 1.98+0.76 22+0.95 1+0.0 24+1.34 0.110
Validity Q3 2+0.73 235+0.98 25+0.71 26+1.14 0.051
Applicability Q11 3.67+0.74 34+0.99 4+0.0 4+0.0 0.271
Q12 144+0.59 1.75+£0.78 15+£0.71 1.6+1.34 0.181
Q13 1.67+0.72 1.75+0.78 1.5+0.71 22+1.09 0411
Accommodation Q7 2.18+0.96 2.85+0.98 3+£00 32+1.30 0.002
Q8 211+£091 245+0.99 2+0.0 32+1.30 0.029
Evaluation Q14 245+1.07 25+1.19 254212 3+1.41 0.745
Q15 243+1.09 2.60+1.09 3+£00 28+1.64 0.688

*One-way ANOVA test
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Table 4 Views of midwives regarding clinical applicability of preeclampsia guideline

Domains Questions Midwife P value*
Urban Primary care hospitals Secondary care hospitals Tertiary care hospitals
health
centers
Implementation Q1 1.66+0.79 1.67+£0.76 1.39+£0.56 156+0.72 0.092
Q9 2.0+0.83 1.74+£0.71 1.87+£0.68 1.68+0.79 0.072
Q10 1.59+£0.78 1.67+£0.76 1.53+£0.73 1.5+0.63 0.789
Usability Q2 1.71+£0.71 1.63+£0.67 1.55+0.71 143+0.51 0.205
Q4 1.73+£0.71 1.5+0.62 1.66+£0.74 1.56+0.51 0.132
Validity Q3 1.75+0.73 1.56+0.65 1.76+0.78 143+0.62 0.134
Applicability Qn 365+0.78 3.8+062 36240388 3624081 0.662
Q12 1.52+0.64 1.56+£0.54 1.39+£0.56 1.31+047 0277
Q13 223+094 1.83+0.73 1.53+0.66 1.5+0.52 P<0.001
Accommodation Q7 1.79+091 226+0.88 1.87+£0.89 1.62+0.72 0.008
Q8 1.81+£0.84 1.91+£091 1.80+£0.81 1.56+£0.62 0.560
Evaluation Q14 2.12+1.09 213+1.10 1.87+£091 237+1.25 0.305
Q15 1.98+1.04 2+1.05 1.73+£0.75 218+1.11 0.263
*One-way ANOVA test
Table 5 Views of obstetricians regarding clinical applicability of preeclampsia guideline
Domains Questions Obstetricians P value*
Urban health centers Primary care hospitals Secondary care hospitals Tertiary care hospitals
Implementation Q1 133+£057 1.83+£0.83 1.85+£0.68 1.71+£0.58 0.598
Q9 1.33+0.57 2.08+0.59 2.03+0.75 1.53+0.51 0.011
Q10 1+0.0 1.81+£0.81 1.68+0.66 1.35+049 0.053
Usability Q2 1.33+0.57 1.75+0.64 1.78+0.79 1.76£0.56 0.773
Q4 2+1.73 1.83+£0.73 1.79+£0.68 1.53+0.62 0.465
Validity Q3 1.66+1.15 2.03+0.6 1.85+£0.71 1.53+0.62 0.092
Applicability Qi 367+057 3.73+£065 3.59+0.83 3594087 0.857
Q12 1+0.0 1.27£045 122+£042 1.17+0.39 0.683
Q13 1400 148+0.76 1.46+0.60 1.06+0.24 0.061
Accommodation Q7 2+1.73 23741 241+1.15 2.12+1.05 0.751
Q8 233+1.53 2.24+1.01 2.28+1.08 2+0.71 0.799
Evaluation Q14 1.67+1.15 235+1.25 220+1.20 223+134 0.805
Q15 1.67+1.15 256+1.23 231+1.28 247+1.32 0.590

*One-way ANOVA test

Literature indicates that effective guideline adoption
relies on resources, provider training, and an environ-
ment conducive to evidence-based practices [9].

The results of the present study delineated that the
most frequently cited challenge, particularly among
Behvarzes and midwives, was the lack of necessary
facilities and resources. Previous studies have empha-
sized that limited access to resources, such as medi-
cal supplies and diagnostic tools, can severely hinder
guideline implementation [18]. Addressing this through
targeted investments such as providing adequate equip-
ment, ensuring availability of essential medications, and
upgrading infrastructure in underserved areas could sig-
nificantly improve adherence and patient outcomes. This
is especially crucial in rural and primary healthcare set-
tings where resource disparities are more pronounced
[19]. Moreover, the World Health Organization (WHO)

emphasizes the role of resource allocation in improving
maternal health outcomes and ensuring equitable access
to care [20].

Based on the results, the need for additional training
and knowledge support, particularly among midwives
and general practitioners, was another core finding. In
similar studies, healthcare providers reported improved
confidence and adherence to guidelines when ongoing
education and training were provided. Enhancing train-
ing programs for healthcare providers across all levels,
including refresher courses and continuous professional
development initiatives, would improve familiarity with
the guidelines and bridge knowledge gaps [21]. Evidence
shows that well-designed training programs tailored to
local needs significantly enhance the usability of clinical
guidelines [3]. Additionally, embedding training within
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the guideline implementation process could help rein-
force the guidelines’ importance and practicality [9].
According to the results, cultural factors, particularly
around patient compliance, also surfaced as a significant
barrier. This aligns with literature suggesting that patient
beliefs, economic conditions, and access to healthcare
influence the success of health interventions [20]. Strate-
gies such as incorporating culturally sensitive education
programs and leveraging community health workers have
been shown to improve patient compliance and health

outcomes [4]. Moreover, targeted efforts to address
socio-economic challenges such as subsidies for treat-
ment and transportation to healthcare facilities can fur-
ther reduce disparities and promote equitable guideline
implementation [22].

The results showed that a unique challenge identified
among obstetricians was a minor degree of skepticism
regarding the guidelines’ applicability. Similar findings
are reported globally, where providers sometimes ques-
tion guidelines that are not well-aligned with local
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realities [23]. To address this, incorporating local evi-
dence and examples within the guidelines and gathering
feedback from frontline providers could foster a greater
sense of relevance and ownership [24]. Additionally,
establishing channels for providers to voice concerns and
suggest adaptations may reduce skepticism and increase
adherence.

Finally, the implications of practice and future research
were significant for both healthcare practice and future
research. Addressing the challenges identified in this
study can strengthen the foundation for improved mater-
nal health outcomes in Iran. Healthcare policymakers
should consider developing a comprehensive strategy
that includes resource enhancement, provider training,
patient-centered educational initiatives, and localized
guideline adaptations [25]. Future research could explore
patient perspectives on guideline-based care, assess the
long-term outcomes of improved guideline adherence,
and investigate the feasibility of localized guideline modi-
fications [26].

In summery, there were several challenges in imple-
mentation of national guideline. The most important
were resource limitations, inadequate training on guide-
line content, patient’s non-compliance, health provider’s
skepticism relevant to guidelines, and lack of infrastruc-
ture. Strengthening resource allocation, improving infra-
structure, implementing a standardized supply chain,
comprehensive and culturally sensitive training pro-
grams, and involving healthcare providers in the process
of adapting and updating the guidelines may enhance
guideline implementation.

Conclusion

To effectively enhance the national preeclampsia guide-
line, it is critical to adopt a structured approach based on
feedback from diverse healthcare providers. Key areas
identified for improvement include ensuring compre-
hensive guideline awareness through better distribution,
enhancing usability by simplifying language and offering
quick-reference tools, regularly updating the guideline
with new research, adapting it for varied clinical envi-
ronments, accommodating the specific needs of different
provider groups, and establishing a continuous evalua-
tion mechanism through feedback loops. These steps aim
to refine the guideline’s practicality, reliability, and com-
prehensiveness in managing preeclampsia across diverse
healthcare settings.
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