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Abstract
The anemia rate among pregnant Nepalese women remains high and has not significantly
declined over the past 20 years. This study aimed to assess the effectiveness of a nutritional
intervention program for reducing anemia in pregnant
women. We conducted an intervention study among
pregnant women visiting Western Regional Hospital in 8
Pokhara, Nepal, from March 2019 to March 2020. We OPEN ACCESS
involved 138 participants in this study and divided | Received: | October 2023
them into three groups- education, distribution, and
control. Hemoglobin levels were evaluated before and Published: December 2024
after the intervention. This study revealed that the mean Hblished: Hecember
hemoglobin values after the intervention were 11.65 + DOl
0.59 mg/dL in the education group, 11.15 £ 1.08 mg/dL | https://doi.org/10.3126/jhp.v12il.72694
in the distribution group, and 11.14 £+ 1.19 mg/dL in the | Keywords
control group. The changes in hemoglobin levels were | Anemia; hemoglobin; intervention;
1.40 £ 0.84 mg/dL in the education group, 0.96 + 1.21 nutrition counseling; pregnant women
mg/dL in the distribution group, and 0.87 + 1.11 mg/dL | Copyright and License
in the control group. The difference in the change in | @ Heaith Education Association of Nepal
hemoglobin levels among the three groups was | (HEAN), CC-BY-NC
statistically significant. In conclusion, anemia during
pregnancy can be effectively reduced through individual nutritional counseling using visual
educational materials. Therefore, there is an urgent need to develop a national standard model of
a nutritional education protocol for maternal women combined with training programs for
maternal healthcare workers to upgrade their nutrition counseling skills.
Introduction

In the Federal Democratic Republic of Nepal, substantial progress has been made in
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healthcare delivery. However, perinatal mortality remains high (Shrestha et al., 2012; Shrestha
et al., 2014). The Nepal Demographic and Health Survey 2022 indicated that the prevalence of
anemia among women aged 15—49 years in Nepal increased from 36% in 2006 to 41% in 2016
and declined to 34% in 2022. This indicates that the distribution of iron supplements alone does
not appear to have an effect (Padmadas et al., 2006). Anemia causes motor and sensory system
dysfunction, delays cognitive and physical development, and decreases concentration, activity,
and academic performance (Sazawa et al., 2014). Anemia is associated with several perinatal
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complications during pregnancy, including increased perinatal and maternal mortality, preterm
delivery, and low birth weight (McLean et al., 2009; Levy et al., 2005). Preventing anemia is a
critical global concern because it poses a burden on pregnant women and the health of the next
generation.

Nutritional counseling is beneficial for addressing and improving anemia (Sunuwar et
al., 2019). Although nutritional counseling is included in antenatal care (ANC) services, the
percentage of pregnant women receiving this education is significantly low (Merriel et al.,
2021). Furthermore, there are few reports on educational interventions and empirical
evaluations to improve anemia during pregnancy (Silva Lopes et al., 2021). We must consider
the comprehensibility of educational materials when teaching patients with low health literacy,
for which we developed pictorial booklets and nomograms. This study aimed to assess the
effectiveness of a nutritional intervention program in reducing anemia in pregnant women.

Methods and Materials
Research Design

This study used a quasi-experimental pre—and post-study design.
Intervention Design

One hundred fifty-six pregnant women were randomly divided into three groups
(education, distribution, and control), with 52 women in each group.

The education program group received three face-to-face individual nutritional
education programs of approximately 10 min each from a trained enumerator using educational
materials, including pictures, photographs, and nomograms without text. The distribution group
received the same educational materials as the education program group but did not receive an
individual nutritional education program. The control group consisted of pregnant women who
received only regular antenatal health checkups. They received educational materials after
delivery to ensure that they were not disadvantaged.

Health education was conducted through individual interviews with participants to
check their understanding and knowledge level on the following topics: medical knowledge of
anemia in pregnant women, its impact on mothers and children, Nepalese women’s food culture
and nutritional bias, foods and cooking methods to prevent and improve anemia, the importance
of iron supplementation, adherence to iron tablet intake, and dealing with side effects.

Blood samples were drawn from pregnant women at 8—12 weeks of gestation, and 201
pregnant women with hemoglobin (Hb) levels > 11.0 mg were screened for anemia. Of these,
16 pregnant women who did not consent to participate in this study, one pregnant woman with
heart disease, two pregnant women with twin pregnancies, one pregnant woman with severe
antenatal anemia, and 25 eligible women with a gestational age > 12 weeks were excluded. A
total of 156 pregnant women were allocated to one of the three groups using block
randomization. The participants were allocated to an intervention group that received three
health education sessions using an illustrated booklet and nomogram, a group that received an
illustrated booklet and nomogram, and a target group that received a general prenatal checkup.

One miscarriage, one stillbirth, and one discontinuation were excluded from the
intervention group, resulting in a total of 49 participants. One premature birth, three lost to



JOURNAL OF HEALTH PROMOTION Vol. 12 December 2024 35

follow-up, and two discontinued were excluded from the group that received the booklet and
nomogram, leaving 44 as the final participants. The target group consisted of 45 participants
excluding one premature birth, three lost to follow-up, and two discontinued (Figure 1).
Figure 1

Flowchart of Study Participation and Follow-up (Western Regional Hospital)

Enrolment Pregnant Nepalese women at
6-12 weeks gestation (n.609)
Screening {Hb>11.0 Jof pregnant
women with anemia (n_201) Exepted Exclusion for eligibitity
women declined to participant(n=16)
»| Heart disease(n=1)
Twins(n=2)
v Severe anemia(Hb=6g/dl)(n=1)
Randomization (n=156) Over 12 weeks of gestination(n=25)
Education Group (n=52) Distribution Group (n=52) Control Group (n=52)
Baseline Survey Baseline Survey Baseline Survey
Questionnaire Questionnaire Questionnaire
h 4 h 4
Regular prenatal check up Regular prenatal check up Regular prenatal check up
(3 times or more ) (3 times or more ) (3 times or more )
+ +
Health education using Distribute illustrated booklet and
illustrated booklet and nomogram nomogram at the first prenatal check
(3 times ) up
Miscarriage(n=1) Miscarriage(n=2) Premature Birth(n=2)
still Birth(n=1) Premature Birth(n=1) Lost to follow up(n=3)
Discontinued(n=1) »| Lost to follow up(n=3) * Discontinued(n=2)
Discontinued(n=2)
v
follow-up survey follow-up survey follow-up survey
36-40 weeks gestation(n=49) 36-40 weeks gestation(n=44) 36-40 weeks gestation(n=45)
Questionnaire and Blood Test Questionnaire and Blood Test Questionnaire and Blood Test

Research Period and Site

This study was conducted from March 2019 to March 2020 and included pregnant
women visiting the Western Regional Hospital in Pokhara, Nepal, for antenatal checkups. This
facility is the only public hospital in Pokhara, approximately 200 km northwest of Kathmandu.
Additionally, it has the largest number of institutional deliveries. The pregnant women visiting
the facility resided in Kaski District and surrounding mountainous and rural areas adjacent to
Pokhara City. The residential community in this area comprises many ethnic groups and
individuals from various socioeconomic backgrounds. Thus, this facility was selected as a
suitable collaborating facility for this study to examine the risk factors for anemia, including
socioeconomic, regional, religious, ethnic, and environmental factors.
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Eligibility Criteria for Selection

The eligibility criteria for this study included pregnancy, > 16 years of age married
women, willingness to provide consent, anemia with Hb level < 11 g/dL, early pregnancy at 8—
13 weeks of gestation, and absence of current medical condition other than anemia requiring
treatment. The exclusion criteria included an Hb level > 11 g/dL, refusal to participate in this
study, and the presence of a condition other than anemia requiring treatment.

Study Population and Sample Size

The study population included pregnant women who visited the Western Regional
Hospital in Pokhara, Nepal, for antenatal checkups. Details of the region in which the hospital is
located are mentioned above.

To demonstrate the effect of the nutritional education intervention program using
pictures and graphs, we estimated and calculated an effect size of 0.3571 (difference of 5 g/dL.
Hb/standard deviations [SDs], 14 g/dL. Hb, before and after, respectively), an a of 0.05, a power
of 0.95, and a dropout rate of 15%, with a sample size of 156 participants (n = 156).

Study Tools

Information on the social background and health status was collected using a
questionnaire that included items to be checked during the general maternal health examination.
The items in the questionnaire included the following: surname to identify ethnicity and caste;
age (date of birth); number of weeks of pregnancy; place of residence; religion; age at marriage;
family structure; pregnancy history; number of children; birth interval; employment status of the
mother and spouse; occupation of the mother, spouse, and father; annual household income;
education of the mother and spouse; literacy of the mother and spouse; workload (work hours
and burden); burden (working hours and sense of burden); spouse’s interest in and
understanding of antenatal checkup; maternal health and nutrition status (regular oral
medication, smoking, alcohol consumption, smoking and exposure to secondhand smoke,
number of meals, amount of meat, fish, and beans consumed); malaria, parasite, or tuberculosis
infection or human immunodeficiency virus and acquired immunodeficiency syndrome in the
past six months; and iron tablet intake.

Blood samples were collected to measure Hb levels, and data analysis was performed at
the laboratory of the collaborating research facility. The Hb cutoff level (in accordance with the
World Health Organization) was defined as < 11.0 g/dL in pregnant women with anemia.

Data Collection Procedures

First, a block randomization method was used. After allocation, information on the
participants and their blood samples was collected. Each intervention method was then
implemented, and blood samples were collected again. The survey was conducted by Nepali
native speaker registered nurses who understood the purpose and content of this study and had
received training for this study in advance. First, they explained the questions and response
procedure (in Nepali) to the study participants. The enumerators then completed the
questionnaire on behalf of the participants. If participants were aged 17-19 years and consent
was obtained from both the individual and a partner or guardian aged > 20 years. All the
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participants received verbal and written confirmation from the research nurse that their partners’
approval had been obtained for participating in this study.
Data Analysis Methods

We calculated frequencies and percentages to describe the characteristics of the study
population. Continuous variables were assessed using means and SDs. In addition, Hb levels
served as a measure of the educational effects in the three groups before and after the
intervention, and analysis of variance tests was performed. The statistical software IBM SPSS
Statistics Software (SPSS) 28.0.1 was used for analysis and fixed the significance level at 5% (P
<0.05).
Ethical Considerations

After approval from the Institutional Review Committee (IRC) (No. 2018180) of the
principal investigator’s educational institution, this study was approved by the IRCs of the
Nepal Health Research Council (No. 358) and Western Regional Hospital (No. 64). This study
was enrolled in the UMIN clinical trial (MIN000049603). The survey was conducted using the
Nepali version of the questionnaire, with a unique identification number for pregnant women
who provided their consent.

Results

The mean age of the participants was 24.4 (range, 16—38) years. Similarly, the mean age
at marriage was 20 + 3.4 (range, 14-31) years. The mean age of their first childbirth was 21.1 +
3.2 (15-32) years. More than 80% of the participants lived in urban areas, whereas only 18.8%
lived in rural areas. Most women (92%) were Hindus, whereas the rest were Buddhists or
followed other religions. Nearly half of the population were Brahmins and Chettris (47%),
followed by Janajatis (29%), Dalits (21%), Muslims, Madhesis, and others (2.9%).
Approximately 50% of the participants had a history of their first pregnancy, 32.6% had a
second pregnancy, and 16.7% had a third or more pregnancy. Furthermore, 77 participants had
not experienced childbirth. Only one patient had an age gap of < 1 year from the previous
delivery, 25 participants had an age gap of 1-2 years, and approximately 35 participants had an
age gap of > 3 years. Most participants took iron tablets during pregnancy (Table 1).
Table 1
Demographic Characteristics of the Participants (n = 138)

Mean + SD (Range)

Age (years) 24.4+4.5 (16-38)
Age of marriage (years) 20.0+3.4 (14-31)
Age of first give birth (years) 21.143.2 (15-32)
Residence n (%)

Urban 112 (81.2)

Rural 26 (18.8)
Religion n (%)

Hindus 127(92.0)
Buddhist 6(4.3)

Others 5(3.6)
Ethnic/Caste n (%)

Bramin, Chettri 65 (47.1)
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Janajati 40 (29.0)
Dalit 29 (21.0)
Muslim, Madeshi, and Others 4(2.9)
Number of children n (%)
0 (No children) 77 (55.8)
1 53(38.4)
2 8(5.8)
Duration from last delivery n (%)
<1 year 78(56.5)
1-2 year 25(18.1)
3 year or more 35(25.4)

SD: standard deviations

All the participants were anemic at the beginning of the study (n = 156). During the
study trial, three patients had miscarriages, one had stillbirth, three had premature birth, six were
lost to follow-up, and five participants of discontinuation were excluded from the data analysis.
Thus, we considered 138 participants, which is a valid sample size for this study. The numbers
of women in the education, distribution, and control groups were 49, 44, and 45, respectively.
After the intervention, there were no participants with severe anemia. Of the 138 patients with
anemia, 101 became non-anemic, and only 37 remained anemic.
The mean values of Hb after the intervention were 11.65 + 0.59 g/dL in the education group,
11.15 £ 1.08 g/dL in the distribution group, and 11.14 + 1.19 g/dL in the control group. The
changes in Hb levels were 1.40 + 0.84 g/dL in the education group, 0.96 £ 1.21 g/dL in the
distribution group, and 0.87 £+ 1.11 g/dL in the control group. Improvement in Hb levels was
most prominent in the education group, followed by the distribution and control groups. We
observed that the difference in the change in Hb levels among the three groups was statistically
significant (P < 0.05) (Table 2).
Table 2
Comparison of Hemoglobin (Hb) Levels for Base Line and End Line in Three Groups (n=138)

Hb level g/dl

Education grou Distribution grou Control grou -value
Measurement (n=49) group (n=44) group (n=45) group p

Mean+SD Mean+SD Mean+SD
Baseline 10.20£0.62 10.19+£0.69 10.27+0.51 0.804
Endline 11.65+£0.59 11.15£1.08 11.14+1.19 <0.035%*
Change 1.40+0.84 0.96+1.21 0.87+1.11 <0.035*
SD: standard deviations; ANOVA: analysis of variance;  ANOVA significant at p<0.05

Discussion

The results indicated that the education group showed the greatest improvement in Hb
levels, suggesting that individual nutrition counseling combined with the distribution of
educational material is the most effective method. The distribution group showed greater
improvement in Hb levels than the control group but not as significant as the education group.
Therefore, individual counseling is important in changing maternal dietary habits to reduce
anemia. An analysis of the effects of pictures on health education based on the four aspects of
McGuire’s information processing theory (attention, information comprehension, message
recall, and adherence) revealed that pictures were significantly effective in all aspects (McGuire,
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1981). Educational materials were developed based on the results of this study. Our intervention
team consisted of one gynecologist, one supervisor nurse, and four staff nurses who received
training from the research supervisor before the program, ensuring that inquiries made by clients
about dietary habits and nutrition during this study were immediately resolved and fed back to
the clients.

A systematic review reported that antenatal micronutrient supplementation and
educational interventions successfully improved maternal and neonatal outcomes in Nepal
(Toolan et al., 2022). A randomized controlled trial showed that an educational program
combined with routine iron supplementation could improve Hb levels and reduce the prevalence
of anemia in pregnant women by 59% (Adhikari et al., 2009), similar to our findings. A quasi-
experimental study conducted at the Tribhuvan University Teaching Hospital in Kathmandu
(Sunuwar et al., 2019) supported our results that providing nutritional education and an iron-rich
diet plan was significantly associated with improved Hb levels. The change in Hb level was
significantly greater in the intervention group than in the control group (0.56 £+ 0.40 gm/dL vs.
0.16 £ 0.82 gm/dL). The consumption of iron-rich foods was significantly higher in the
intervention group than in the control group (P < 0.05). Moreover, a hospital-based cross-
sectional study reported that women who did not consume iron-rich food during pregnancy were
three times more likely to develop anemia than their counterparts (Yadav et al., 2019). Their
study showed that approximately 80% of women could not identify at least one iron-rich food
source, indicating that accurate knowledge of iron-rich foods is lacking among Nepalese
women.

These findings indicate that nutritional education effectively prevents anemia during
pregnancy. However, despite this, the reality of ANC services in Nepal is unfavorable. A
qualitative study on perceptions of the quality of healthcare services reported that participants
mentioned that besides providing free folic acid tablets and physical checkups, the ANC service
had nothing more to offer (Rajbanshi et al., 2021). One study demonstrated that only 21% of
Nepalese women received good-quality ANC, whereas another revealed that only 56% were
satisfied with their ANC (Merriel et al., 2021; Adhikari et al., 2020).

ANC service components include danger signs, nutrition counseling, sexually
transmitted infection counseling, birth preparedness, contraceptives, breastfeeding, nausea and
vomiting, constipation, back and pelvic pain, heartburn, edema, varicose veins, and smoking.
Among these components, the proportion of pregnant women who received nutritional
counseling at the health facility is significantly lower (9%) than that of other components, such
as advice on danger signs (55%), or advice on edema and varicose veins (61%). Although
nutritional counseling is predominantly provided in private hospitals (61%), it is not usually
provided in government hospitals (1%) (both referral and secondary hospitals), showing a large
gap between hospital categories. Nutritional education is essential because it is closely
associated with anemia, which may lead to serious complications and the risk of maternal death.
However, according to the aforementioned studies, nutritional topics have not been discussed
significantly during the limited checkup time per patient.
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Nutritional care during pregnancy does not mean merely providing free iron/folic acid
tablets; however, most pregnant women do not receive nutritional care through educational
materials from health facilities, which may play an important role. Therefore, the government
should realize that merely distributing iron tablets without an educational program for pregnant
mothers cannot resolve the issue of anemia during pregnancy, which has persisted for over 20
years.

Our findings suggest that the proper use of educational materials that meet clients’
literacy levels will lead to behavioral changes that improve anemia. A national standard model
of a nutrition education protocol for pregnant women combined with an on-site training
program for ANC clinic staff is required to eliminate disparities between health facilities.

Our study demonstrates that nutritional counseling is expected to improve dietary habits
and compliance with iron medication for the primary prevention of anemia. However, further
studies are required to verify whether nutritional education can prevent perinatal complications
and the recurrence of postpartum anemia as a tertiary prevention effect in pregnant women with
anemia.

Moreover, health education, as a component contributing to health promotion, promotes
voluntary behavioral changes by influencing awareness, knowledge, skills, beliefs, attitudes,
and values (Teijlingen et al., 2021). The intervention group exposed to nutrition education has
transformed knowledge, skills, awareness, beliefs, attitudes, and values through the literacy-
tailored program, resulting in voluntary behavior modification. Improving health literacy is
important for changing the awareness, beliefs, attitudes, and values of pregnant women in Nepal
and promoting voluntary behavioral change (Sakai et al., 2024). A detailed investigation of the
cognitive changes observed in the intervention group in the future may reveal the factors that
contribute to enhanced behaviors related to anemia and effective interventions.

Limitations

This study has several limitations. Our study site was a referral-level public hospital in
Pokhara; therefore, the results cannot be widely generalized, especially regarding peripheral
facilities, such as health posts. Further studies are required to understand the situation in the
rural areas of Nepal. In addition, we did not use biomarkers related to iron deficiency anemia,
such as mean corpuscular volume, ferritin, or total iron-binding capacity, which can provide
more information on iron metabolism.

Conclusion

Anemia during pregnancy can be effectively reduced through individual nutrition
counseling using visual education materials designed especially for clients with low health
literacy backgrounds. Furthermore, the government should realize that merely distributing iron
tablets without an educational program for pregnant mothers cannot solve the issue of anemia
during pregnancy, which has remained at a consistently high incidence in Nepal for over two
decades. An urgent need exists for a national standard model of a nutritional education protocol
for maternal women combined with a training program for maternal healthcare workers to
upgrade their nutrition counseling skills.
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