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Abstract: Poor pregnant women can benefit from interventions that include nutrition education and medical care
services that may prevent malnutrition, food insecurity, and promote positive pregnancy outcome. Food insecurity
is asymptomatic measure of malnutrition. In Nigeria, malnutrition is one of the contributing factors to maternal and
infant mortality. However, studies on the effect of free pre and postnatal medical care services and nutrition
intervention in rural communities is limited. The aim of this study was to determine the effect of free medical care
services and nutrition education on food insecurity and dietary protein intake of poor pregnant women
participating in a community-based intervention program. Four hundred and ninety-nine pregnant women were
recruited after they had enrolled in a community-based prenatal intervention program. The participants gave oral
consent to be in the study. Participants responded to food frequency questionnaire and food security questions
before and after the intervention program. Data were statistically analyzed using SPSS computer software.
Pearson Chi-square was used to evaluate the differences between food insecurity levels and dietary protein and
carbohydrate intake. Results show that food insecurity reduced significantly after the intervention program. The
participants with high school education food security increased significantly more than those with less than high
school education at p<0.05. In addition, food insecurity was associated with low dietary protein intake, but
improved after the intervention p<0.05.
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1. INTRODUCTION

It is estimated in 2017 that globally821 million people were malnourished, an increase from 804
million in 2016[1].Malnutrition is poor nutritional status due to dietary intake either above or below
the optimal level. More than half of all child deaths worldwide are associated with malnutrition[2,
3].Micronutrient and protein-energy deficiencies are the most common form of malnutrition in
developing countries.

Malnutrition affects a large proportion of pregnant women in many developing countries but has
received minimum attention as an important determinant of poor maternal outcomes. Malnutrition is
associated with intrauterine growth restriction, preterm birth, anemia, low birth weight, gestational
diabetes and maternal and infant morbidity and mortality [4-6].

Food insecurity is often linked to poverty, and malnutrition. Food security means “access at all times
by all people to an adequate amount of safe, nutritious, and culturally appropriate foods for active and
healthy lives[7].Women contribute significantly to prevent food insecurity and malnutrition
worldwide, especially in developing countries[8]. However, this contribution is overlooked and
mostly uncompensated. Malnourished women in poverty bear sickly infants who cannot resist the
diseases of poverty, and many die within the first years of life[9]. One child in six is born
underweight, and 10 million die by age 5, half from malnutrition-related causes[10].

Maternal nutrition is one of the contributing factors to infants and maternal mortality, and influences
fetal growth and eventual birth size[11].The fetus normal development is dependent on the mother’s
nutritional status. Protein-energy deficiency may occur suddenly or gradually. Protein-energy under
nutrition (PEU), formally known as protein-energy malnutrition is the deficiency of all macronutrients
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[12].Maternal mortality, is a major cause of death among women of reproductive age in Nigeria and
remains a serious public health issue [13]. Therefore, educating women on diet and providing them
food supplements specially to undernourished mothers may reduce the possibility of maternal death.
The purpose of this study was to determine the effect of free medical care services and nutrition
education on food insecurity and dietary protein intake of poor pregnant women participating in a
community-based intervention program.

2. METHOD AND PROCEDURE

Four hundred and ninety-nine poor pregnant women were recruited after they had enrolled in a
community-based prenatal intervention program. The participants gave oral consent to be in the study
and received a note containing the name of trained nurses they contacted for debriefing. Data was
collected before and after the intervention program from participants who volunteered for three years
using a questionnaire containing demographic characteristics, and Food Frequency questionnaire. In
addition, participants responded to a six-question subscale of the 18 questions Food Security Module,
developed by the United States Department of Agriculture (USDA). The subscale addressed the
following areas: (1) not having enough money to buy food for a balanced meal (3 to4 times a day), (2)
adults cutting the size or skipping meals, (3) worried that food would finish before getting money to
buy food,(4) adults not eating for a whole day, and (5) how often this happened. Similarly,
participants were screened for malaria and HIV infection and those that tested positive for malaria and
HIV infection were treated; other health conditions were treated as they materialize throughout the
pregnancy free of charge. In addition, they received routine vitamin and mineral supplements and de-
warming medication. Participants were also provided transportation to and from the hospital for both
pre and postnatal care service. They received education on nutrition, sanitary practices, and water
purification methods.

3. DATA ANALYSIS

Data from each questionnaire were coded and statistical analyses were conducted using the Predictive
Analysis Software for Windows (PAWS Statistics, version 18.0; SPSS Inc., Chicago, IL). Pearson’s
Chi-square test was utilized to evaluate the differences between food insecurity levels and dietary protein
intake before and after the intervention program. Statistical significance was set at p<0.05 level.

4. RESULTS

Tablelshows that food insecurity exists among participant in the intervention program but reduced
after the intervention program. The difference between before and after the intervention program was
statistically significant at p<0.05.In Figure 1, participants who had less than high school education
food insecurity was significantly higher than those who had high school or more education but
improved after the intervention program at p<0.05. Results also show that 73% of the participant did
not eat for a whole day. However, after the intervention program only 26% skipped meal for a whole
day. Results in Figure 2 show that participants dietary protein and carbohydrate intake were
significant lower than the recommended amount but increased after the intervention program. Result
also showed a lower protein intake in the participants that were more food insecure. Forty percent of
the participants reported that they had received some sort of health education before they were
enrolled in the program.
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Figurel. The Prevalence of Food Insecurity and Education Level
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Tablel. The Percent of Food Insecurity Among Participant in the Intervention Program

Pretest Posttest
Often Sometimes Never | Often Sometimes Never
No Money to Buy Food 4.6 58.9 14.3 2.4 53.7 43.9
Couldn't Afford Balanced Meals 14.5 82.4 3.1 4.3 71.6 24.1
Cut Size of Meals or Skip Meals 7.1 72.1 20.8 154 18.8 48.8
Worried Food Would Finish 5.9 75.7 18.4 2.4 53.7 43.9
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Figure2. Percentage of Carbohydrate and Protein Intake
5. DISCUSSION

This study aimed to determine the effect of providing nutrition education and medical care services on
food insecurity and dietary protein intake of poor pregnant women participating in a community-
based intervention program. Results show that majority of the participants were food insecure but
improved after the intervention program. Similarly, research studies have reported the incidence of
food insecurity in pregnant women [14, 15].

The findings of this study showed an increase in food intake and food security in all the participants
after the intervention program. A randomized community intervention trial of maternal vitamin A
supplementation in Nepalese women showed a reduction in overall maternal mortality[16]. Results
from this study also showed inadequate dietary protein and carbohydrate intake. Protein is an essential
element of a healthy diet in humans that supports both growth and maintenance. Growth and
development are very rapid during pregnancy and adequate dietary protein intake is very important for
a healthy pregnancy outcome. [17]A study using 3744 women in the United States reported that food
insecurity was associated with reduced micronutrient intake among women of childbearing age. Mean
intakes of women from food-insecurity households were below two-thirds of the recommended daily
allowance for calcium, iron, vitamin E, magnesium, and zinc, and women from these households were
more likely to consume <50% of the recommended energy intake than were those from food-secure
households[18].In this study, food insecurity reduced in participants who attained high school or more
education than those with less than high school education. Similarly, Berkman, et.al,[19] conducted
systematic review and analyzes of the body of literature that has been produced regarding the
relationship between literacy and health outcomes and the evidence about interventions intended to
improve the health of people with low literacy. In general, they found a positive, significant
relationship between literacy level and participants' knowledge of the health issues.

6. CONCLUSION

It is important to screen pregnant women for food security status for a better pregnancy outcome. This
study shows that providing both nutrition education and free medical care services to poor pregnant
women produced positive pregnancy outcome. Providing these services is an essential component in
reducing infant and maternal morbidity and mortality. In addition, education attainment is essential
for reducing food security and poor pregnancy outcome.
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