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anemia is one of the most commonly 
encountered medical disorders during 
pregnancy. according to the World 
Health Organization (WHO), a 

hemoglobin (Hb) level below 11 g/dl in pregnant 
women constitutes anemia, and a Hb level below 
7 g/dl is defined as severe anemia.1 The Center for 
disease Control and Prevention (CdC) defines 
anemia as having Hb level < 11 g/dl in the first 

and third trimester and < 10.5 g/dl in the second 
trimester.2 a serum ferritin level of 15 μg/l is 
associated with iron deficiency anemia.3

Gestational anemia in pregnant women is a global 
health problem, which potentially leads to maternal 
and infant mortality and morbidity. It is associated 
with 40% of maternal deaths worldwide.4 maternal 
and neonatal deaths are a major cause of mortality 
in developing countries; together, they contribute to 
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A B S T R AC T
Objectives: We conducted this study to assess the risk factors of gestational anemia and 
evaluate the effectiveness of a culturally-tailored nutrition educational intervention on 
hemoglobin (Hb) status among pregnant Omani women. newborn birthweight was 
used as a birth outcome. Methods: The study was conducted in two phases. The first 
phase investigated the risk factors associated with gestational anemia in 206 Omani 
women who were ≥ 20 years old and had at least completed 12 weeks of gestation. a 
suitable sample was recruited at a tertiary teaching hospital in muscat, Oman. Hb status 
was recorded, and backward linear regression was used to analyze the demographic and 
obstetric variables associated with Hb levels. In the second phase, a specially designed 
culturally-tailored nutrition educational intervention was delivered to women in the 
study group by trained research assistants whereas women in the control group received 
routine care only. The Hb levels of the pregnant women and birth weight of newborns 
after the intervention were evaluated in the second phase of the study. Results: The 
prevalence of gestational anemia among 206 pregnant Omani women was 41.7%. a 
significant negative relationship was found between Hb and parity whereas a positive 
relationship was found between Hb and gestational age. The Hb level increased as the 
gestational age advanced (β = 0.31, p < 0.050) and decreased as the parity increased  
(β = -0.22, p < 0.050). The pre-post mean difference of Hb levels in the study group was 
11.0 g/dl and in the control group was 10.7 g/dl. The difference between the pre- and 
post-test Hb levels for the study group was significant (t = 3.58, p = 0.001), indicating 
that the culturally-tailored nutrition education intervention was effective in improving 
the Hb level in pregnant Omani women. no significant difference was found between 
the study and control group with respect to birth outcomes. Conclusion: The prevalence 
of gestational anemia is high in pregnant Omani women.  The use of a specially designed 
culturally-tailored nutrition education intervention for pregnant women supplemented 
with follow-up reminders can reduce the occurrence of gestational anemia. Such 
programs are ultimately necessary in light of the high prevalence of gestational anemia 
in developing countries.
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2.5 and 3.4 million deaths, respectively, worldwide.5,6 
The risk of maternal mortality decreases significantly 
for every Hb level increase of 1 g/dl.7

The WHO estimates the prevalence of gestational 
anemia at 41.8%, with the highest prevalence rate 
among pregnant women in africa and South east 
asia (61.5% and 52.5%, respectively).8,9 among 
pregnant women aged between 15 and 49 years, the 
prevalence of anemia in Central asia, the middle 
east, and north africa in 2011 was 31%.10 In Oman, 
the prevalence of gestational anemia has reduced 
slightly from 34.4% to 34.1%.11 However, gestational 
anemia remains a major healthcare concern.

various strategies have been adopted by countries 
and international health agencies to decrease the 
prevalence of gestational anemia. many interventions 
have been espoused such as iron supplementation, 
fortification of food with iron, malaria control, and 
deworming to reduce the occurrence of anemia.12 
However, gestational anemia remains a challenge to 
healthcare providers in Oman.

educational interventions have successfully 
changed the knowledge and attitude of pregnant 
women towards increased adherence to anemia 

medication, which has led to a reduction in the 
prevalence of anemia.13,14 additionally, a Cochrane 
review concluded that daily oral iron supplements 
improve hematological indices.15 data concerning 
educational programs for gestational anemia and their 
outcomes in Oman is scarce. This study was conducted 
to examine the effectiveness of an exclusively designed 
culturally-tailored nutrition education intervention 
for the Hb status in pregnant women, as well as 
determine neonatal birthweight as an outcome 
measure among pregnant women who underwent 
the nutrition education intervention.

The transtheoretical model (TTm) of health 
promotion has been the basis for developing effective 
interventions to promote healthy behavior change 
[Figure 1].16 TTm is considered an integrative, 
biopsychosocial model to conceptualize the process 
of intentional behavior change.17 TTm is designed 
to direct the delivery of appropriate desired behavior 
change in the individual and population.18

Research shows that people move through a series 
of stages in the process of behavior modification with 
the time that a person stays in each stage is variable. 
The tasks required to move to the next stage are not 

Precontemplation
Raising awareness on
- Gestational anemia

- Risk factors associated with 
           gestational anemia

Maintenance
 Positive reinforcement through WhatsApp

 every four weeks
(prompts for healthy behavior)

Contemplation
Re-evaluation of self behavior

Preparation
Belief that one can change and commit 

to change

Action
Learning to change to heathy behavior

Figure 1: The transtheoretical model of health promotion.
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variable. Certain principles and processes of change 
work best at each stage to reduce resistance, facilitate 
progress, and prevent relapse. The principles include 
decisional balance, self-efficacy, and processes of 
change. Only a minority (usually less than 20%) 
of a population at risk is prepared to take action 
at any given time. Thus, action-oriented guidance 
mis-serves individuals in the early stages. Guidance 
based on the TTm results in increased participation 
in the change process because it appeals to the whole 
population rather than the minority ready to take 
action. This study adopted the TTm as a way to 
provide the information and support needed to 
facilitate informed decision-making about health-
related behaviors, thus helping pregnant women to 
recognize the need for better health care behavior.16

This study sought to investigate the risk factors 
of gestational anemia and assess the effectiveness of a 
culturally-tailored nutrition education intervention 
designed for pregnant women concerning their Hb 
status and birth outcomes.

M ET H O D S
The study was conducted in two phases over a period 
of 18 months at a tertiary referral hospital serving the 
whole of Oman.

In the first phase of the study, 206 pregnant 
women at 12 weeks of gestation were recruited 
after obtaining their informed consent. Sample size 
was calculated using mahajan’s formula. data was 
collected from January 2014 to June 2015 using 
the convenient sampling technique. The study 
included pregnant Omani women ≥ 20 years old 
who had completed at least 12 weeks of gestation. 
The women were assessed for their baseline Hb levels. 
Pregnant women whose Hb level was < 8.0 g/dl and 
> 11.0 g/dl were excluded from the study. The reason 
for exclusion of pregnant women with Hb levels  
< 8.0 g/dl was the requirement for these women to 
receive a blood transfusion in accordance with hospital 
policy. Pregnant women were recognized to have 
gestational anemia if their Hb level was > 8.0 g/dl or  
< 11.0 g/dl. The cutoff point for gestational anemia 
was based on WHO and CdC standards.1,2 Women 
with sickle cell anemia and thalassemia were excluded 
from the study.

after identifying women with gestational anemia, 
50 were selected as participants for the second phase 
of the study. Twenty-five of these participants were 

randomly assigned to a study group and 25 to a 
control group.

In the second phase of the study, at 24 weeks 
gestation, the pregnant women with gestational 
anemia in the study group were given a culturally-
tailored nutrition education intervention. The 
nutrition education intervention was continued 
until 36 weeks gestation. during the period from 24 
to 36 weeks gestation, every fourth week, follow-up 
reminders were sent to the women in the study group 
to enhance their knowledge of the prevention and 
management of gestational anemia. The nutrition 
education intervention for the prevention and 
management of anemia also was shared with the 
pregnant women in the study group by distributing 
pamphlets. The pregnant women in the control 
group continued to get routine hospital care, only.

On completion of 36 weeks of gestation, the Hb 
levels of the pregnant women were assessed in both 
the study and control groups. On delivery, the birth 
weight of newborns from both groups was compared.

ethical clearance was received from the Research 
and ethics Committee of College of nursing, Sultan 
Qaboos university, as well as the data collection 
setting. all data sheets were coded and kept under 
lock and key by the principal investigator.

a self-administered instrument was developed 
and validated by the researchers who documented the 
sociodemographic data, including age, educational 
status, occupation, and body mass index (BmI) as 
well as obstetric data comprising gestational age, 
gravida, parity, pregnancy gap, and number of 
abortions. Birth weight was considered as an outcome 
variable of the study. The data collection instrument 
was tested for its reliability using Cronbach’s alpha. 
The reliability of the study instrument was 0.80. The 
study instrument was found to be sufficiently reliable 
to proceed further in the data collection process.

The study investigator developed a specially 
designed culturally-tailored nutrition education 
intervention. The interventional package comprised 
of a PowerPoint presentation with information 
about the dietary management of anemia, which 
included an awareness of choosing iron-rich 
foods, the importance of compliance to iron 
supplementation as well as a pamphlet that covered 
information about gestational anemia and its effect 
on pregnant women and newborns. The content of 
the nutrition education intervention was developed 
by the researchers, who are experts in the field, 
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and was further guided by a literature review. a 
bilingual language expert translated the content of 
the educational intervention into arabic and back 
translated to english to ensure the validity of the 
translation. after translation and back translation, 
the interventional package was authenticated by 
five experts and the fidelity of the intervention was 
tested. after assuring the validity of the intervention, 
the latter was administered to the participants.

The educational intervention was steered as 
a 30-minute session in a personalized manner. 
each session was supplemented with a microsoft 
PowerPoint presentation and a pamphlet, which was 
provided to consolidate and enrich the information. 
Participants were given an opportunity to discuss 
the content of the educational intervention, so any 
doubts were clarified. additionally, knowledge 
was further consolidated every four weeks through 
infographics sent to participants via Whatsapp as 
a platform to enhance and retain the knowledge 
gained until the completion of 36 weeks gestation.

all research assistants in this study were nurses. 
They were deemed competent to carry out the 
data collection and to administer the educational 
intervention. Training of research assistants was 
carried out to enhance the rigor of the study and 
to limit the threat to validity. Training included 
familiarization with each survey tool item and 
educational materials; this ensured that the processes 
of data collection and administration of the education 
intervention were delivered with consistency in 
quality and content. The research team delivered a 
mock session for the educational intervention to the 
research assistants. This enhanced and assured the 
fidelity of the intervention.

In the first phase of the study, 206 pregnant women 
at 12 weeks of gestation who consented to participate 
in the study were assessed for their Hb levels during 
routine antenatal screening by the obstetrician. In 
the second phase of the study, 50 pregnant women 
who were known to have gestational anemia and who 
consented to participate in the study, were chosen 
to participate. The participants were then randomly 
assigned to control and study groups comprising 25 
antenatal mothers in each group.

In this phase, the pregnant women assigned 
to the control group were allowed to leave the 
antenatal outpatient department after receiving 
routine antenatal care. The women assigned to the 
study group participated in the nutrition educational 

intervention organized by trained research assistants. 
The study group continued to receive the educational 
intervention through Whatsapp reminders via 
infographics about the prevention and management 
of anemia until the completion of 36 weeks gestation. 
The researchers also followed the pregnant women’s 
antenatal check-up schedule by verifying the health 
records through the records system and ensured that 
the participants followed their appointment dates 
through phone reminders. at 36 weeks gestation, 
post-test Hb levels were recorded for all participants 
of the study and control groups. after delivery, the 
birth weight of the newborn for women in both 
groups was recorded to measure the birth outcome 
of the study.

data entry and cleaning was carried out before 
the data was analyzed. data analysis was done using 
SPSS Statistics (IBm Corp. IBm SPSS Statistics for 
Windows, version 21.0. 2012). In phase I, frequency 
and percentage distributions were used to analyze 
the demographic data, prevalence of gestational 
anemia, and characteristics of participants which 
included risk factors for gestational anemia. a 
backward multivariate linear regression model was 
then employed to gauge the degree of association 
between Hb levels with sociodemographic factors 
and obstetric variables. Income level was excluded 
from the regression analysis since only 72 participants 
out of 206 responded with income information.

In Phase II, a t-test was used to assess the pre- 
and post-interventional difference in the Hb levels 
of both groups. The mean birth weight of newborns 
for each group was also computed using t-test.

R E SU LTS
Phase I of the study assessed the risk factors of 
gestational anemia among pregnant Omani women. 
The mean Hb level for the sample of 206 pregnant 
women was 11.2±1.1 g/dl, ranging from 9.0 g/dl 
to 14.2 g/dl; 41.7% of the pregnant women were 
anemic, and 68.2% of the mothers identified to have 
anemia were between 25 and 34 years of age [Table 1]. 
Of the 206 pregnant women, 38.8% belonged to the 
25–29 age group, 48.8% of pregnant women had at 
least a higher secondary level of education, and 73.3% 
of women were overweight. The largest fraction 
of the sample (41.7%) had a household income 
between 500 and 999 Omani Rials (approximately 
uS$1300–2600). most women were multiparous, 
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and a large majority of mothers had at least one prior 
pregnancy [Table 1].

all variables except parity and gestational age were 
excluded during the backward regression analysis. 
The results showed that women had increased Hb 
levels if the gestational age was higher (β = 0.31,  
p < 0.050), and the Hb levels decreased if the parity 
increased (β = - 0.22, p < 0.050).

Five participants from the control group and six 
from the study group were considered ‘dropouts’ 
as these pregnant women could not continue to 
participate in the study due to preterm labor and 

high-risk conditions such as placenta previa and 
pregnancy-induced hypertension. after taking into 
account the number of dropouts in the study, there 
were 20 women in the control group and 19 women 
in the study group comprising a total of 39 women 
who participated in Phase II of the study. The 
descriptive results showed a significant difference in 
the mean post-test Hb levels of the study (11.0 g/dl) 
and control (10.7 g/dl) groups [Table 2]. The Hb 
levels were higher in the study group in which the 
culturally-tailored nutrition education intervention 
was provided and administered. However, the t-test  

Table 1: Prevalence and risk factors for anemia.

Variables Normal
(n = 120; 58.3%)

Anemic
(n = 86; 41.7%)

Total
(N = 206)

Level of association 
with anemia (B)

Age, years 0.06
20–24 15 (12.6) 13 (15.3) 28 (13.7)
25–29 47 (39.5) 33 (38.8) 80 (39.2)
30–34 41 (34.5) 25 (29.4) 66 (32.4)
35–39 8 (6.7) 12 (14.1) 20 (9.8)
> 39 8 (6.7) 2 (2.4) 10 (4.9)

BMI 0.12
Underweight 3 (2.5) 1 (1.2) 4 (1.9)
Normal 23 (19.2) 22 (25.6) 45 (21.8)
Overweight/obese 94 (78.3) 63 (73.3) 157 (76.2)

Education level 0.03
None 5 (4.2) 5 (5.8) 10 (4.9)
Primary 7 (5.8) 7 (8.1) 14 (6.8)
Secondary 58 (48.3) 32 (37.2) 90 (43.7)
Higher 50 (41.7) 42 (48.8) 92 (44.7)

Income level, OMRa

< 500 4 (12.1) 5 (12.8) 9 (12.5)
500–999 16 (48.5) 14 (35.9) 30 (41.7)
1000–1499 3 (9.1) 4 (10.3) 7 (9.7)
1500–1999 3 (9.1) 9 (23.1) 12 (16.7)
> 1999 7 (21.2) 7 (17.9) 14 (19.4)

Gravidity 0.15
None 3 (2.5) 5 (5.8) 8 (3.9)
1–3 70 (58.3) 40 (46.5) 110 (53.4)
4–6 38 (31.7) 36 (41.9) 74 (35.9)
> 6 9 (7.5) 5 (5.8) 14 (6.8)

Parity -0.22*
None 37 (30.8) 18 (20.9) 55 (26.7)
Up to 2 56 (46.7) 43 (50.0) 99 (48.1)
3–4 17 (14.2) 16 (18.6) 33 (16.0)
≥ 5 10 (8.3) 9 (10.5) 19 (9.2)

Gestational age, weeks 0.31*
< 13 9 (7.8) 7 (8.5) 16 (8.1)
13–27 30 (26.1) 53 (64.6) 83 (42.1)
> 27 76 (66.1) 22 (26.8) 98 (49.7)

BMI: body mass index;* p < 0.050. 
aIncome (in Omani rials) level was excluded from regression analysis; only 72 participants provided income information.
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showed that this difference was not statistically 
significant (t = -0.68, p = 0.620). The mean newborn 
weight of 2.9 kg for the control group was slightly 
higher than the mean newborn weight of 2.8 kg for 
the study group [Table 2]. This difference was also 
not statistically significant (t = 0.86, p = 0.640).

Comparing each group, the difference in mean 
pre-test and post-test Hb levels was higher for the 
study group (1.1 g/dl) relative to the control group 
(0.5 g/dl) [Table 3]. In this case, the t-test showed 
that the difference between mean pre-test and post-
test Hb levels for the study group was higher and 
statistically significant (t = 3.58, p = 0.001), while it 
was lower and was not statistically significant for the 
control group (t = 1.77, p = 0.085).

D I S C U S S I O N
according to the WHO, gestational anemia is a 
common worldwide health problem.1 Gestational 
anemia has been estimated to affect 38% (32 million) 
of pregnant women globally.

Of the 206 pregnant women in this study, the mean 
Hb level was 11.2±1.1 g/dl (range = 9.0–14.2 g/dl); 
41.7% of the women were anemic. This indicates a 
high prevalence of anemia among pregnant women in 
Oman. These results are similar to another study from 
Oman, which found that 44% of pregnant women 
aged 20–25 years were anemic and anemia was even 
more prevalent among pregnant teenagers (58%).19 
a literature review reported that the prevalence 
of gestational anemia among South asian women 
from 2007 to 2011 ranged from 18% to 80%.20 
many research studies recommended effective 
information counseling sessions to bring about a 
behavioral change among pregnant women.21–23

This study attempted to identify the possible 
risk factors for gestational anemia among pregnant 
women, including age, BmI, educational and income 
level, gravidity, parity, and gestational age. However, 
other than parity and gestational age, other factors 
were not found to have any significant associations 
with Hb status. Hb levels were higher in women 
whose gestational age was more advanced (β = 0.31, 
p < 0.050) and Hb levels were lower in pregnant 
women with multiparity (β = -0.22, p < 0.050), 
which proves that the extent of anemia becomes more 
detrimental with increasing parity. These findings are 
consistent with previous studies done in Oman and 
other countries. In a study conducted in Bidbid, a 
town close to Oman’s capital muscat, it was noted 
that increasing parity demonstrated an increase in 
the risk of occurrence of gestational anemia in a 
dose-response fashion.24 many factors account for 
this high prevalence of anemia among pregnant 
women. a study in Kuwait demonstrated that the 
common and significant risk factors for anemia 
during pregnancy were improper dietary habits, 
menorrhagia, short birth spacing, irregular or no 
supplementation with iron-folate tablets, ingestion 
of non-steroidal anti-inflammatory drugs or antacids, 
not consuming fruit juice, and high consumption of 
bread, tea, and coffee.25 understanding the risk factors 
involved in these communities assisted and directed 
the research team in the development of a culturally-
tailored nutrition educational intervention, which 
was intended to prevent and reduce the incidence of 
gestational anemia among pregnant women in Oman.

We provided women in the study group with a 
culturally-tailored nutrition education intervention 
about gestational anemia, and the effect of this 
nutrition education intervention on the women’s 

Table 3: Differences between pre-test and post-test mean hemoglobin (Hb) levels within control and study groups.

Groups Pre-test Hb, g/dL Post-test Hb, g/dL t p-value

Control 10.2 10.7 1.77 0.085
Study 9.9 11.0 3.58 0.001

Table 2: Differences in mean hemoglobin (Hb) levels and newborn weight between control and study groups.

Control (n = 20) Study (n = 19) t p-value

mean pre-test Hb, g/dl 10.2 9.9 1.37 0.440
mean post-test Hb, g/dl 10.7 11.0 -0.68 0.620
mean newborn weight, kg 2.9 2.8 0.86 0.640
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Hb status was investigated. The results revealed a 
significant difference in the mean post-test Hb levels 
of the study (11.0 g/dl) and control (10.7 g/dl) 
groups, which were thought to be in response to the 
administration of a culturally-tailored nutrition 
education intervention to the pregnant women 
of the study group. However, the t-test showed 
that this difference was not statistically significant  
(t = -0.68, p = 0.620). The mean newborn weight 
for the control group (2.9 kg) was slightly higher 
than the study group (2.8 kg), but this difference 
was not statistically significant (t = 0.86, p = 0.640). 
The study considered the importance of patient 
education as suggested by Powell and Thurston,26 
and incorporated the TTm in the development and 
evaluation of the education program. The program 
was designed to focus on encouraging behavior 
change through awareness of gestational anemia, 
the risk associated with gestational anemia, and the 
benefits of following healthy food habits to prevent 
gestational anemia. Further knowledge enhancement 
was achieved through prompts which were sent via 
Whatsapp infographic messages to pregnant women 
of the study group.

The results showed that the incidence of anemia 
was higher for women who were 12 weeks pregnant. 
The results of the second phase provide evidence that 
the educational intervention improved Hb status 
and birth outcomes. Comparing each group, the 
difference in mean pre-test and post-test Hb levels 
was higher for the study group (1.1 g/dl) relative 
to the control group (0.5 g/dl). The t-test showed 
that the difference between mean pre-test and post-
test Hb levels in the study group was higher and 
statistically significant (t = 3.58, p = 0.001), while 
it was lower and not statistically significant for the 
control group (t = 1.77, p = 0.085). The mean post-
test Hb level in the study group was significantly 
higher than that of the control group, suggesting 
that a culturally-tailored nutrition education 
intervention with constant reinforcement through 
Whatsapp can be a significant factor in improving 
the status of Hb in pregnant women.

Reenforcement, good communication, and 
the provision of educational information are 
strategies shown to enhance compliance with iron 
supplementation.27 Our research suggests that a one-
time educational program for the pregnant women 
may not be sufficient to adhere to the advice given 
with respect to the prevention and management of 

gestational anemia and that education needs to be 
continuous throughout the pregnancy. Retention 
of information about anemia prevention may 
be difficult for women over longer periods, and 
reinforcement helps retention of information as well 
as adherence to healthy behavior. utilizing messaging 
technology to remind mothers was found to be both 
effective and beneficial in this study. This study is 
comparable to studies carried out in other countries 
such as India, egypt, and Palestine where educational 
program improved knowledge about gestational 
anemia in antenatal mothers and improved their 
Hb status and pregnancy outcomes.28–30 The study 
also suggests that interventions to reduce the risk of 
gestational anemia must include elements of family 
planning since increasing parity was found to be a 
significant risk factor. additional studies should be 
carried out to explore the risk between gestational 
anemia and spacing of pregnancies.

There is a lack of culturally-sensitive antenatal 
educational sessions for antenatal women in 
developed and developing countries. In such 
countries it becomes the responsibility of doctors, 
midwives, and nurses to educate mothers about 
gestational anemia and its consequences, and to 
implement a remediation plan which can improve 
the women’s preventive practices and health seeking 
behavior. as gestational anemia is a public health 
problem, the healthcare team need to overcome 
challenges to ensure that there is a better place for 
the antenatal mothers to learn and have healthy 
antenatal and neonatal outcomes, while empowering 
mothers to take responsibility for their health.

Our study demonstrates that there are numerous 
benefits in giving a culturally-tailored nutrition 
education intervention with regular reinforcement 
to pregnant women which is evidenced by the 
measurable improvement in Hb status. In line with 
the un’s Sustainable development Goal (SdG 3) 
with respect to maternal and neonatal health, the 
results of this study can guide an evidence-based and 
culturally-tailored change in policy development 
on interventions and strategies in relation to the 
prevention of gestational anemia.31

The investigators of the study collectively suggest 
having an antenatal education unit in hospitals 
catering to antenatal mothers, where mothers will 
be motivated through education and reinforcement 
with the relevant, evidence-based information about 
care during pregnancy. additionally, the study 
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recommends having gestational anemia education at 
family planning clinics, and that educational services 
for gestational anemia should include elements of 
family planning to reduce the risk of anemia from 
increasing parity and gravidity. any such culturally-
tailored nutrition educational interventions would 
benefit from proactive follow-up through social 
media platforms to consolidate and enhance the 
knowledge of healthy practices to prevent gestational 
anemia. The study also recommends that these 
interventions should undergo constant evaluation 
through monitoring studies to improve upon various 
aspects, such as content and mode of delivery.

The small sample size of our study can be 
considered a limitation thus making it difficult to 
generalize the study findings; however, the study can 
be considered as preliminary research with a view to 
conducting further studies in Oman.

C O N C LU S I O N
Gestational anemia is common in Omani pregnant 
women, and educational intervention can help 
towards a better understanding of the problem and 
the risks for mother and child, as well as positively 
impact its outcome. It is the responsibility of the 
healthcare providers to enhance the health and well-
being of antenatal women by giving importance to 
primary and secondary preventive measures.
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