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ABSTRACT  
 
High rates of pregnancy during adolescence in Malawi compromise the nutritional status 
of adolescent mothers and their infants. When a pregnant adolescent is malnourished, 
she is at risk for health complications. Research focusing on the nutritional status of 
pregnant adolescents in Malawi is minimal. The purpose of this study was to assess 
dietary diversity, antenatal care, food taboos, meal frequency, and nutritional status of 
pregnant adolescents in rural Malawi. The study included sixty-two pregnant adolescents 
between 15-19 years old. Data collection included the use of a pre-tested questionnaire, 
standardized dietary diversity survey and measurements of mid-upper arm circumference 
(MUAC), height, and hemoglobin. Statistical analysis included descriptive analysis, 
linear and logistic regression. Mean (SD) age was 17.7 (1.2) years. Mean MUAC was 
25.9 (2.0) cm; 31% had MUAC <25 cm. The occurrence of stunting was 19% and 21% 
were ≤150 cm tall. The mean hemoglobin was 10.37 (1.93) g/dL and 66% were anemic. 
The mean dietary diversity score was 4.06 (1.18) and 69% did not achieve minimum 
dietary diversity (score ≥ five.) No participants consumed dairy and only 7% consumed 
eggs. Eating meat and poultry or dark green leafy vegetables predicted a 1.31g/dL (p-
value = 0.0306) or 1.08 g/dL (p-value =0.0331) increase in hemoglobin levels, 
respectively (R2=0.15). Food taboos during pregnancy were common (35%). Compared 
to the Malawi National Nutrition Guidelines, 87% were not eating daily from each of the 
six food groups and 74% were not meeting the recommended meal frequency during 
pregnancy (three meals and at least one snack/day). Less than 50% consumed foods from 
legumes/nuts and animal food groups. The majority (63%) did not take antenatal 
supplements and only 37% consumed ferrous sulfate. Only 52% received advice about 
nutrition during pregnancy and few (8%) received advice about infant and young child 
feeding. Girls who received nutrition advice were more likely to take an iron supplement 
[OR=4.19 (1.82-9.68), p=0.0008] compared to those who did not. As the number of 
antenatal visits increased, the participants were more likely to take a supplement 
[OR=11.88 (3.40-41.49) p=0.001]. Interventions for pregnant adolescents in rural 
Malawi should occur early in pregnancy and include education on dietary diversity, 
increasing hemoglobin levels, meal frequency, food taboos, antenatal supplements and 
infant and young child feeding.  
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INTRODUCTION  
 
Malnutrition is one of the most significant risk factors for complications during 
pregnancy and childbirth. Well-nourished adolescent mothers are less likely to 
experience complications, despite being young. If an adolescent is unable to meet her 
nutritional needs and develops malnutrition during pregnancy, this can lead to a 
continued cycle of complications. Research has shown correlations between maternal 
malnutrition, risk for anemia and hemorrhage, and mortality from complications during 
pregnancy and childbirth [1].  
 
According to the World Health Organization (WHO), nearly 16 million girls between 
15-19 years of age give birth every year worldwide [2]. In 2017, the Malawi 
Demographic and Health Survey (MDHS) reported that the adolescent fertility rate (live 
births/1,000 adolescents) was 136, a slight decline from 152 in 2010. Approximately 
59% of adolescents in Malawi began childbearing by 19 years old. Childbearing in 
adolescence is more common in rural (31%) than urban areas (21%) and in adolescents 
with no formal education and in the lowest wealth quintile [3].  
 
One of the preventable causes of death among female adolescents is complications from 
pregnancy and childbirth. Adolescent pregnancy is associated with higher morbidity and 
mortality for the mother and infant. In 2017, the MDHS reported that 497 deaths/100,000 
women were pregnancy related and 14.5% of female adolescent deaths were maternal 
deaths.  Additionally, Malawi has high perinatal, neonatal, infant, child, and under-5 
mortality rates. Neonatal and under-five mortality rates in Malawi were highest for 
children born to younger mothers (less than 20 years old), and the highest proportion of 
low birth weight infants were delivered by the mothers in the central region compared to 
the northern and southern regions of Malawi [3]. Infants born to young mothers living in 
the central region were more likely to have low birth weight and have high risk for 
mortality before their fifth birthday. Previous research in Malawi has found that 
newborns born to young Malawian adolescents were shorter compared to those born to 
adults. Birth weight, head circumference and mid-upper arm circumference (MUAC) 
were also lower in infants born to young adolescents [4]. 
 
To ensure pregnant adolescents meet their increased nutrient needs, it is important that 
they consume a diverse diet. Research has shown that dietary diversity is associated with 
adequate nutrient intake [5]. Prior evidence has shown correlations between dietary 
diversity and improved pregnancy outcomes. Individual maternal dietary diversity scores 
have shown a protective effect against low birth weight [6,7]. In addition to consuming 
a diverse diet, the number of meals and snacks consumed, known as meal frequency, is 
also important during pregnancy. Pregnant women who eat less frequently had lower 
energy intake during pregnancy [8]. Consuming the recommended meal frequency of 
three meals and at least two snacks per day has protective effects against preterm delivery 
[8,9]. 
 
Many adolescents living in rural areas of Malawi receive medical attention very late in 
pregnancy, if at all. Not receiving early medical attention can be harmful as pregnant 
adolescents are at risk for gaining less weight during pregnancy compared to adult 
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mothers [10]. Despite their risk of malnutrition during pregnancy and adverse birth 
outcomes, few research studies have focused on these specific concerns in rural Malawi. 
The purpose of this study was to assess dietary diversity, antenatal care, food taboos, 
meal frequency, and nutritional status of pregnant adolescents in a rural area of Malawi. 
 
MATERIALS AND METHODS 
 
This cross-sectional study occurred in the catchment area of Child Legacy International 
(CLI) located near Msundwe, in the central region of Malawi during October and 
November in 2016. Data collection occurred at CLI Hospital, Nthondo Health Centre, 
and Chileka Health Centre. Sampling was purposive; inclusion criteria were females 
between 12-19 years with pregnancy of any trimester.  Sixty-two participants were 
included in the study. Each participant provided verbal agreement and written consent to 
enroll in the study. Before consenting, participants were informed of the study’s purpose 
and the methods of data collection. An incentive of 1,000 Malawi kwacha 
(approximately 1.0 USD) was given to each participant. Approvals from Oklahoma State 
University’s Institutional Review Board and from the College of Medicine Research and 
Ethics Committee at the University of Malawi were obtained. 
 
A questionnaire to collect sociodemographic and health characteristics was developed in 
collaboration with Malawian health care professionals. After pre-testing the 
questionnaire on individuals not included in the study, minor adjustments were made 
prior to data collection. Demographic data collected included age, marital status, 
household size, highest level of education, employment status, health history (including 
diagnoses of goiter, night blindness and malaria), prior pregnancies, and health behavior 
information including antenatal visits, antenatal supplements and nutrition advice 
received, if any. 
 
Foods and beverages consumed by the participant inside and outside of the home during 
the previous day were recorded using the Food and Agriculture Organization (FAO) food 
frequency questionnaire [11]. During analysis, sixteen food groups were aggregated into 
ten groups to calculate the Minimum Dietary Diversity Score for Women (MDD-W) [11] 
and into nine groups to calculate the Women’s Dietary Diversity Score (WDDS)  [12].  
 
Hemoglobin was measured on a drop of blood from the fingertip using a HemoCue 
instrument and recorded to the nearest 0.1 g/dL [13]. A Charder scale with a measuring 
rod was used to measure height to the nearest 0.1 cm. MUAC was recorded to the nearest 
0.1 cm using a non-stretchable tape measure at the midpoint of the upper arm, halfway 
between the olecranon and the acromion process. 
 
Statistical Analysis 
For descriptive data, percentages of the sample or mean (SD) were calculated using the 
statistical software SAS, v. 9.4. Plausible explanatory variables predicting hemoglobin 
were tested using multivariate linear regression. Additionally, logistic regression was 
conducted to test plausible explanatory variables with taking an iron supplement and 
receiving food advice. The odds ratios of variables that reached p < 0.05 significance 
level were identified.  
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RESULTS AND DISCUSSION 
 
Sociodemographic and health characteristics 
Mean age of participants was 17.7 (1.2) years; ages ranged from 15-19 years, with 33% 
under 18 years (Table 1). Over 80% of the participants were married and the median 
number of individuals living in the household was three. Many had two living parents 
and 11% had lost at least one parent. The pregnancy was the first for most (87%) of the 
participants.  Many (64%) were buying food from the market as their primary food source 
and approximately 25% relied on their farm for food. 
 
According to the MDHS, 73% of adolescents in Malawi were not married, 22% were 
married, and 1.0% divorced [3]. These national statistics were very different from the 
participants in the current study, as 83% were married. The age of marriage appears to 
be younger in the rural areas of the central region, thus increasing the likelihood of 
pregnancy during adolescence. According to the WHO, the frequency of sexual activity 
is high in adolescents who are in stable relationships such as marriage compared to those 
who are not married [14].  
 
Only one adolescent was enrolled in school at the time of the study. Most participants 
(72%) completed primary school as their highest level of education; 10% completed 
secondary school.  In the MDHS report, the central region of Malawi had the lowest 
percentages of female adolescents completing secondary school or higher, compared to 
the northern and southern regions [3]. Maternal education is associated with nutritional 
status; undernutrition is strongly associated with stunting, less schooling and education, 
and lower infant birth weight [15]. One study in Malawi found that the prevalence of low 
adult height was higher among mothers with lower levels of formal education [16]. 
Encouraging young girls to stay in school and continue their education may be a key 
component of a strategy to reduce stunting in Malawi.   
 
Antenatal Care and Supplementation  
Each participant had attended at least one antenatal visit at the time of the study, 50% 
had only one antenatal visit and 30% had at least two visits (Figure 1). Despite attending 
at least one antenatal visit, only 48% reportedly received advice about what to eat during 
pregnancy and only 8% received advice about what to feed their newborn. Among those 
who received advice, the majority (80%) were advised by health care workers. Only 37% 
were taking any supplement, and the only reported supplement consumed was ferrous 
sulfate.  
 
In 2016, WHO released new recommendations regarding antenatal care for a positive 
pregnancy experience. The WHO states that at least eight antenatal visits are 
recommended to reduce perinatal mortality, increasing overall quality of antenatal care 
and improving maternal satisfaction [17].  In the present study, data collection only 
occurred at healthcare facilities, so all the study participants had at least one antenatal 
visit; however, the participants may have been in various trimesters of pregnancy and 
may have had additional visits after the study. The MDHS reported that 50% of 
Malawian women received at least four antenatal visits, whereas only 8% of the 
participants had attended at least four antenatal visits at the time of this survey [3]. A 
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review of adolescent health interventions points to the importance of delivery platforms 
in adolescent health care. The effective use of existing delivery platforms such as 
communities or schools may help adolescents overcome barriers to receiving antenatal 
care [18]. 
 

  
Figure 1: The number of antenatal visits attended by participants at the time of 

the study (N=62) 
 
According to the MDHS, nearly 90.2% of mothers younger than 20 years old received 
information about foods to eat during pregnancy [3]. However, less than half of the study 
participants received advice about what to eat during pregnancy, despite all having at 
least one antenatal visit at the time of the study. Among those who received advice, 80% 
came from health care workers with a few receiving nutrition information from school 
teachers, mothers, and churches. This reveals poor nutrition education in the area where 
the participants are living and indicates the need for education regarding healthy food 
choices and dietary diversity to be included during antenatal care. 
 
The number of antenatal visits was associated with a greater likelihood of a participant 
taking a supplement and the likelihood of having received advice about what to eat during 
pregnancy. As the number of antenatal visits increased, the participants were more likely 
to receive food advice [OR=19.33 (4.72-79.22) p<0.0001]. The results emphasize the 
relevance and importance of antenatal care. Less than half of the participants had 
received nutrition advice at the time of data collection, hence the importance of 
emphasizing nutrition education early and repeatedly during antenatal care. 
 
Approximately 63% of the participants were not taking any iron supplements, in contrast 
to the MDHS, which reported only 10% of adolescents were not taking iron supplements 



 
 

 DOI: 10.18697/ajfand.86.17530 14561 

during pregnancy [3]. This indicates a need for awareness and education on importance 
of iron supplementation during pregnancy in this area of rural Malawi. A few factors 
were associated with consuming supplements during pregnancy. Those who received 
nutrition advice were more likely to take a supplement [OR=4.19 (1.82-9.68), p=0.0008] 
than those who did not receive advice. As the number of visits increased, the participants 
were more likely to take a supplement [OR=11.88 (3.40-41.49) p=0.001].  
 
However, as the number of individuals in the household increased, individuals were less 
likely to take a supplement [OR=0.69 (0.49-0.97, p=0.0344]. Perhaps dividing resources 
amongst more individuals in the household was a limiting factor. In Bangladesh, larger 
households had an increased risk of food insecurity (adjusted RR 1.47 (1.02, 2.09) [19].  
 
Nutritional Indicators 
The occurrence of anemia was high (66%). Many with anemia had moderate anemia 
(51%) compared to mild (13%) or severe (2%) (Table 2). According to the MDHS, 
45.1% of pregnant females were anemic; mild (22.7%), moderate (20.8%), and severe 
(1.6%) [3]. A systematic review on adolescent nutrition interventions found that 
micronutrient supplementation has the potential to decrease the prevalence of anemia. 
The high percentage of participants not consuming supplements combined with the high 
occurrence of anemia suggests that micronutrient supplementation may be an effective 
intervention for decreasing anemia in these pregnant adolescents [20].  
 
Low height-for-age occurred among 19% of participants (table 2) and 21% had a 
measured height ≤ 150 cm (data not shown). Stunting and short height have been 
associated with restriction of uterine blood flow and poor growth of the uterus and 
placenta, and ultimately are strong predictors for infant birth weight [21].  Maternal 
stunting is also associated with perinatal mortality. Early interventions that combat 
stunting are important for the eventual improvement of reproductive health and birth 
outcomes in Malawi.  
 
Dietary Diversity  
The mean minimum dietary diversity-women (MDD-W) score was 4.0 (1.2) and the 
mean women’s dietary diversity score (WDDS) was 3.9 (1.0). The score range for MDD-
W is 0-10 and WDDS is 0-9. Many of the participants (69%) did not meet the minimum 
dietary diversity (≥ 5 of the 10 recommended food groups). None of the participants 
consumed milk or other dairy products (Figure 2). Milk consumption in Africa is not 
common, especially in low-income areas [22].  However, milk and other dairy products 
were not among the foods restricted during pregnancy and are not a known taboo in 
Malawi [23]. Consumption of milk, which contains protein and fat, is important for 
maintaining good nutrition during pregnancy [24]. Maternal frequency of milk intake has 
been shown to be positively associated with birth weight among pregnant Malawians 
[26]. Consuming milk during pregnancy is especially important for pregnant adolescents 
who are at a high risk for delivering a low birth weight baby. Understanding the barriers 
to milk consumption among pregnant adolescents in Malawi is an important step to 
promote its consumption during pregnancy. 
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Very few (7%) participants consumed eggs, which are a good source of protein for 
pregnant women. One of the barriers to consumption was the avoidance of eggs during 
pregnancy for cultural reasons. All participants ate foods from the grains, white roots, 
and tubers group. Many participants consumed dark green leafy vegetables (62%), other 
vitamin A rich fruits and vegetables (61%), and other vegetables (77%). However, less 
than half (39%) reported consuming meat, poultry, or fish.   
 
Some of the participants reported receiving education about nutrition during their 
antenatal care; however, it is imperative for all adolescents to receive advice about 
consuming a diverse diet especially during pregnancy. Education about the importance 
of dietary diversity in antenatal care may improve maternal nutritional status during 
pregnancy. All participants consumed carbohydrates, primarily in the form of nsima, a 
thick porridge made from maize, the staple crop in Malawi [11]. A previous study in 
Malawi found similar results among pregnant women who all ate maize, wheat, rice, or 
sorghum every day of the week over a seven-day period [26].  
 
Association between Dietary Diversity and Hemoglobin 
Adequate maternal hemoglobin promotes healthy pregnancy and childbirth [24]. The 
participants’ total dietary diversity scores showed no correlation with hemoglobin status. 
However, two individual MDD-W food groups were significant predictors of 
hemoglobin. Consumption of meat and poultry predicted a 1.31 g/dL (p-value = 0.0306) 
increase in hemoglobin level and consumption of dark green leafy vegetables predicted 
a 1.08 g/dL (p-value = 0.0331) increase in hemoglobin level (R2=0.15). These results 
reveal potential factors that would be important in increasing hemoglobin levels and 
decreasing the occurrence of anemia. During antenatal care, encouraging consumption 
of food sources of iron as well as antenatal supplementation with ferrous sulfate are 
expected to promote an increase in hemoglobin levels. Higher hemoglobin levels 
between early and mid or late pregnancy have been found to be positively associated 
with birth weight [27].  
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Figure 2: The percentage of participants consuming from each MDD-W food 

group (N=61) 
 
Food Taboos 
Food restrictions during pregnancy were common, but some were unexplained. 
Approximately 35% of the participants were avoiding at least one food or beverage 
(Table 1). Eggs and leftovers were the most commonly avoided foods (data not shown). 
Among those avoiding eggs, 87% reported that egg consumption would lead to an infant 
being born bald. The avoidance of certain foods during pregnancy in Malawi appears to 
be widespread. Another study conducted among Malawian women discovered similar 
food taboos during pregnancy, including avoidance of eggs, red chili, and sugarcane [28]. 
Reasons for avoiding most foods were beliefs about potential harmful effects on mother, 
baby, or childbirth. Following cultural advice during pregnancy is common in rural areas 
in low-income countries. Cultural food taboos traditionally affect women and involve 
the avoidance of animal source foods [22]. Although, certain traditional food beliefs may 
protect mother and fetus during pregnancy, some traditional food restrictions lack 
scientific basis and can be harmful. 
 
Other foods avoided by one or more adolescents included: eggs, leftovers, Coca-Cola, 
cabbage, okra, pork, catfish, mice, attached bananas, red chili, sugarcane and groundnuts. 
While not all food restrictions create risks of nutritional deficiencies, some of the foods 
being restricted such as eggs, meat, bananas, and groundnuts are very nutritious. 
Avoiding these foods during pregnancy may decrease the likelihood of a pregnant 
adolescent meeting her nutritional needs. Restricting nutritious foods during pregnancy 
also has been studied in Nigeria where pregnant women restricted foods rich in 
carbohydrates, protein, and fats/oils that are necessary for a healthy pregnancy [29].  
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Previous research has found that pregnant Malawians avoided cooked food sold in the 
market [28]. Such food avoidances may protect from potential foodborne illnesses. They 
also found women avoided eating fish and salt during pregnancy. Avoiding fish could be 
a protective mechanism against ingesting heavy metals but might limit animal source 
food intake [29]. Lower intakes of salt during pregnancy might reduce the risk of 
hypertension [30]. However, evidence that pregnant adolescents in Malawi avoid several 
nutritious foods during pregnancy reveals a need to address food taboos during antenatal 
care. Nutrition education during antenatal care should address the nutritional benefits of 
the taboo foods to discourage their restriction during pregnancy.  
 
Eating Patterns 
According to the recommendations made by the Malawi National Nutrition Guidelines 
(2014), pregnant females should eat from each of the six food groups and eat two extra 
meals in between main meals each day [31]. Only 13% of participants were consuming 
foods from each of the six food groups designated by the Malawi National Nutrition 
Guidelines. All participants ate foods from the staples group. Many participants 
consumed foods from the vegetable (93%), fats (82%), and fruit (62%) groups. However, 
less than half of participants consumed foods from legumes/nuts and animal food groups. 
 

 
Figure 3: The percentage of participants consuming meals and snacks (N=61) 
 
Many (74%) participants did not eat the recommended meal frequency of three meals 
with two additional meals/snacks between main meals. The most common eating pattern 
was three meals with one snack, and 79% reported eating at least one snack between 
meals. Snacks were commonly eaten after lunch but before dinner (Figure 3). Mangoes 
were the most common snack (67%) (data not shown). Snacking between meals in 
Malawi is an important way for women to meet their energy and nutrient 
recommendations [32]. For example, one study found that snacks were the greatest 
contributors of fat and vitamin C in non-lactating and lactating Malawian women. While 
many participants chose a snack high in vitamin C, consuming snacks high in protein 
and fat was not common. Consuming snacks high in fat is linked to increased energy 
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intakes among Malawian women, so it is advisable to educate pregnant adolescents on 
selecting snacks that would encourage healthy weight gain.   
 
Limitations 
Limitations of the study were that dietary intake assessment only included foods 
consumed the day prior to data collection and the sample size was small. A thorough 
assessment of dietary diversity would include multiple days and seasons. The cross-
sectional anthropometric data collected only reflect nutritional status at one point during 
the pregnancy and not by trimester. Because trimester of pregnancy was not known, BMI 
of the subjects was not reported.  In a longitudinal design, weight gain of the participants 
should be tracked over time.   
 
CONCLUSION 
 
The nutritional status of pregnant adolescents living in this rural area of Malawi is 
compromised and should be addressed through nutrition education during antenatal care. 
Specific focus should be on improving dietary diversity, increasing consumption of iron-
rich foods, promoting healthy meal frequency and snacking. Additionally, it is important 
that education should focus on the harmful effects of restricting the consumption of 
healthy foods. Education received during antenatal care is imperative. Evidence shows 
that pregnant adolescents who received adequate nutrition education and attended more 
antenatal care visits were more likely to take their supplements. Improving nutrition 
education and awareness during the pre-conception stage or as early in the pregnancy as 
possible will be essential to promoting healthy nutrition for pregnant adolescents. Future 
research may consider assessing food taboos among a non-adolescent sample and also 
conducting in-depth qualitative research to assess barriers in overcoming cultural food 
taboos during pregnancy.  
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Table 1: Demographic, social, and health characteristics of participants (N=62) 
 
Characteristic n % 
Age (years)a   

15 3  5 
16 10 16 
17 7  12 
18 22  36 
19 19  31 

Marital Status   
Married 52  83 
Single  9  15 
Divorced 1  2 

Household    
Had lost one or both parents  7  11 
Had both living parents 55 89 

Education (highest level completed)   
Less than primary 1  2 
Some primary 10 16 
Primary 45 72 
Secondary 6  10 

Health   
First pregnancy 55  87 
Received advice about food to eat during 
pregnancy  

30   48 

Received advice about food to feed infant 5  8 
Restricted some food during pregnancy 22  35 
Had been told she has a goiter 3  5 
Had trouble seeing at night  1  2 
Took ferrous sulfate supplement 23  37 
Had malaria at least once during pregnancy  2  3 

 
aData on age were available for 61 participants 
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Table 2: Anthropometrics and hemoglobin status of participants (N=62) 

Indicator Mean (+/-SD) Number (Percentage) 

MUAC (cm) 25.8 (2.00)  
Low MUAC1  19 (31%) 

   
Height-for-Age Z-Score -1.28 (0.82)  

Stunted2  11 (18%) 
   
Hemoglobin (g/dL)a 10.37 (1.93)  
   
Anemiaa             40 (66%) 

Mild3              8  (13%) 
Moderate4             31 (51%) 
Severe5              1  (2%) 

 
aData on hemoglobin were available for 61 participants.  
1. Mid-upper arm circumference (MUAC) ≤ 25.0 cm 
2. Height-for-Age Z-Score <-2SD 
3. Hemoglobin 10.0-10.9 g/dL 
4. Hemoglobin 7.0-9.9 g/dL 
5. Hemglobin < 7.0 g/dL 
 

 

  



 
 

 DOI: 10.18697/ajfand.86.17530 14568 

REFERENCES 

1. Thurnham DI Nutrition of adolescent girls in low and middle income countries. 
Sight and Life 2013;27(3):26-37. 

2. World Health Organization (WHO) Adolescent pregnancy. Available at: 
http://www.who.int/mediacentre/factsheets/fs364/en/. Accessed December 2, 
2016. 

3. National Statistical Office (NSO) [Malawi] and ICF 2017. Malawi 
Demographic and Health Survey 2015-16. Zomba, Malawi, and Rockville, 
Maryland, USA. NSO and ICF. 

4. Friebert A, Callaghan-Gillespie M, Papathakis PC and MJ Manary 
Adolescent pregnancy and nutrition: a subgroup analysis from the Mamachiponde 
study in Malawi. Ann NY Acad Sci 2017:1-7.  

5. Ruel MT Operationalizing dietary diversity: a review of measurement issues and 
research priorities. J Nutr 2003;133(11):3911s-3926s. 

6. Saaka M Maternal dietary diversity and infant outcome of pregnant women in 
Northern Ghana. Int J Child Health Nutr 2012;1(2):148-156. 

7. Abubakari A and A Jahn Maternal dietary patterns and practices and birth weight 
in Northern Ghana. PLoS One 2016;11(9). 

8. Siega-Riz AM, Herrmann TS, Savitz DA and JM Thorp Frequency of eating 
during pregnancy and its effects on preterm delivery. Am J Epidemiol 
2001;153(7):647-652. 

9. Englund-ögge L, Birgisdottir BE, Sengpiel V, Brantsaeter L, Haugen M, Myhre 
R, Meltzer HM and B Jacobsson Meal frequency patters and glycemic properties 
of maternal diet in relation to preterm delivery: results form a large prospective 
cohort study. PLos One 2017; 12(3). doi:10.1371/journal.pone.0172896. 

10. Kalanda BF Maternal anthropometry and weight gain as risk factors for poor 
pregnancy outcomes in a rural area of southern Malawi. Malawi Medical Journal 
2007;19(4):149-153. 

11. FAO, USAID, FANTA Minimum Dietary Diversity for Women: A Guide to 
Measurement. Rome, 2016.  

12. FAO, EU Guidelines for Measuring Household and Individual Dietary Diversity. 
Rome, 2013. 

13. HemoCue HemoCue Hb 201+System. Available at: 
http://www.hemocue.com/en/solutions/hematology/hemocue-hb-201plus-system. 
Accessed November 21, 2016.  



 
 

 DOI: 10.18697/ajfand.86.17530 14569 

14. World Health Organization (WHO) Early marriages, adolescent, and young 
pregnancies.  

15. Available at: http://apps.who.int/iris/handle/10665/78901. Accessed November 
16, 2016. 

16. Victora CG, Adair L, Fall C, Hallal PC, Martorell R, Richter L, and HS 
Sachdev Maternal and child undernutrition: consequences for adult health and 
human capital. The Lancet 2008;371(9609):340-357. 

17. Baschieri A, Machiyama K, Floyd S, Dube A, Molesworth A, Chihana M, 
Glynn JR, Crampin AC, French N, and J Cleland Unintended childbearing and 
child growth in northern Malawi. Matern Child Health J 2017;21(3):467-474. 

18. Tuncalp O, Pena-Rosas JP, Lawrie T, Bucagu M, Oladapo OT, Portela A, and 
M Gülmezoglu WHO recommendations on antenatal care for a positive pregnancy 
experience – going beyond survival. BJOG 2017;124(6):860-862.  

19. Salam RA, Das JK, Lassi ZS, and ZA Bhutta Adolescent health interventions: 
conclusions, evidence gaps, and research priorities. J Adolesc Health 
2016;59(4):S88-S92. 

20. Harris-Fry H, Azad K, Kuddus A, Shaha S, Nahar B, Hoseen M, Younes L, 
Costello A, and E Fottrell Socio-economic determinants of household food 
security and women’s dietary diversity in rural Bangladesh: a cross-sectional 
study. J Health Popul Nutr 2015;33(2). doi: 10.1186/s41043-015-0022-0. 

21. Salam RA, Hooda M, Das JK, Arshad A, Lassi ZS, Middleton P, and ZA 
Bhutta Interventions to improve adolescent nutrition: a systematic review and 
meta-analysis. J Adolesc Health 2016;59(4): S29-S39. 

22. Dewey KG, and K Begum Long-term consequences of stunting in early life. 
Matern Child Nutr 2011;7(s3):5-18. 

23. Oniang’o RK, Mutuku JM, and SJ Malaba Contemporary African food habits 
and their nutritional and health implications. Asia Pacific J Clin Nutr 
2003;12(3):231-236. 

24. Banda J Acceptability of goat’s, sheep’s, and cow’s milk in Malawi. Int J Consum 
Stud 1992;16(2):129-138.  

25. Lammi-Keefe CJ, Couch SC, and EH Philipson Handbook of Nutrition and 
Pregnancy. Totowa, NJ: Humana Press, 2008.  

26. Jwa SC, Fujiwara T, Yamanobe Y, Kozuka K, and H Sago Changes in maternal 
hemoglobin during pregnancy and birth outcomes. BMC Pregnancy and Childbirth 
2015;15(1):80. 

 



 
 

 DOI: 10.18697/ajfand.86.17530 14570 

27. Hjertholm KG, Iversen PO, Holmboe-Ottesen G, Mdala I, Munthali A, 
Maleta K, Shi Z, Ferguson E, and P Kamudoni Maternal dietary intake during 
pregnancy and its association to birth size in rural Malawi: a cross-sectional study. 
Matern Child Nutr 2017; e12433. doi: 10.1111/mcn.12433. 

28. Maliwichi-Nyrienda CP, Maliwichi LL Food related taboos observed during 
pregnancy in Malawi. Ethno Med 2016;10(2):263-268. 

29. Ekwere TA, and AM Ekanem Maternal knowledge, food restriction and 
prevention strategies related to anaemia in pregnancy: a cross-sectional study. Int 
J Community Med Public Health 2015;2(3):331-338.  

30. United States Environmental Protection Agency Fish and shellfish advisories 
and safe eating guidelines. Available at: https://www.epa.gov/choose-fish-and-
shellfish-wisely/fish-and-shellfish-advisories-and-safe-eating-guidelines. 
Accessed June 18, 2017.  

31. American Heart Association Shaking the salt habit to lower high blood pressure. 
Available 
at:http://www.heart.org/HEARTORG/Conditions/HighBloodPressure/Prevention
TreatmentofHighBloodPressure/Shaking-the-Salt-
Habit_UCM_303241_Article.jsp#.WYtvQVGGPcs.   Accessed June 14, 2017. 

32. Ministry of Health National guidelines on nutrition care, support, and treatment 
(NCST) for adolescent and adults. 2014.  

33. Hallund J, Hatlöy A, Benesi I, and SH Thilsted Snacks are important for fat and 
vitamin intakes among rural African women: a cross-sectional study from Malawi. 
Eur J Clin Nutr 2008; 62:66-871. 

 

 


