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Synopsis 

Training the health team to identify maternal nutritional deficiencies with appropriate 
tools and guidance to better eating habits are key points for a healthy pregnancy. 

Abstract 
This narrative review aims to describe the knowledge regarding nutritional evaluation 
and monitoring in pregnant women. We discuss care provided by non-specialists in 
nutrition, regarding dietary information and risks during pregnancy, from a theoretical 
or conceptual viewpoint. A narrative review was conducted following a literature search 
when scientific databases were investigated, including SciELO, LILACS, Medline, 
PubMed, theses, government reports, books and book chapters. Finally, the material 
was fully read, categorized, and critically analyzed. National and international protocols 
of antenatal nutritional care were included and discussed.  Different protocols describe 
the complexity of evaluating and monitoring nutrition among pregnant women during 
the antenatal period according to each country. The understanding of social conditions 
and eating habits has an important role in providing nutritional advice during pregnancy. 
The lack of dietitians in care overwhelms the healthcare workers and characterizes a 
missed opportunity. Therefore, it is important to consider rapid support tools that can 
track adverse nutritional status, and ways to recommend a diet that meets eating habit 
dynamics, according to the reality of each public health system. 
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1. INTRODUCTION  

Antenatal care is a pathway for the prevention of adverse maternal or perinatal health 
conditions. In 2015 alone, 300 thousand deaths were directly related to pregnancy, and 
more than 2.5 million stillbirths were registered worldwide. These results were related 
to conditions considered potentially avoidable by antenatal health care [1]. As soon as 
the woman tests positive for pregnancy, the nutrition care is defined by each trimester 
by the protocols to determine nutritional status classification and nutrient requirement 
according to the characteristics of the pregnancy [2].  

Initially, prepregnancy weight or maternal weight measured until the 12th week of 
gestation is used for nutritional status classification and weight gain recommendation 
during pregnancy. Particularly in the context of low- and lower and upper-middle-
income countries (LMIC), a delay in seeking the first antenatal consultation frequently 
occurs. Therefore, clinical records on weight during early pregnancy are unavailable [3]. 
Pre-gestational weight, although it is self-reported, is rarely questioned.  As a result, the 
Body Mass Index (BMI) is not calculated to determine weight gain. Furthermore, in 
obesity or overweight, the BMI derived from weight and height by self-report has a 
greater tendency to be underestimated [4]. In contrast, there is a tendency to 
overestimate height and underestimate weight, with significant differences between 
countries and age groups [5]. The gaps for procedures used to assess nutritional status 
are frequently left blank, and only weight is usually measured during routine antenatal 
care.  

In dietary assessment, different techniques may be applied or even a combination 
of techniques (inquiries). Each method provides the necessary accuracy to meet 
research objectives. The most common method is the 24-hour Dietary Recall, due to its 
low cost and simple application [6]. For nutritional adequacy, there are some more 
specific recommendations, i.e., individual menus that can only be elaborated by a 
dietitian, or recommendations of dietary guidelines developed for application in public 
health. These methods may be applied by technicians or any healthcare worker [7–9]. It 
is commonly recommended that when a high-risk or pathological condition is diagnosed 
in pregnancy that may require dietary care, the pregnant woman is referred from a basic 
unit to specialized services with highly qualified workers [10]. Tracking and referral of 
pregnant women to specialized facilities supporting nutrition in all of its aspects are 
important factors in weight control, reduction in the development of diabetes, 
hypertensive disorders and low birth weight of the newborn [11,12].  

 
2. METHODS 

This review was performed from the need to carry out a general standard approach to 
nutritional assessment techniques aimed at professionals who are not specialists in 
nutrition during prenatal care. It was based on discussions with health professionals and 
also personal experiences of the authors who took part in the multicenter Preterm 
SAMBA cohort study, focusing on pregnant women's diet. The Preterm SAMBA study 
simultaneously collected data in 5 obstetric centres in three regions of Brazil between 
July 2015 and July 2018. It analyzed 1,200 nulliparous women to identify clinical, 
biological and sociodemographic predictors for the occurrence of preterm birth [13,14].   

The information used to write this review article was collected from national and 
international protocols for antenatal nutritional care. Searches were carried out in 
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scientific databases, including SciELO, LILACS, Medline, PubMed, government reports, 
recommendations from scientific societies of nutrition and obstetrics and gynecology, 
and official booklets using specific Mesh terms and keywords for diet and nutrition 
during pregnancy and its variations. The selected material was fully investigated, and 
the different methods and their limitations were analyzed. Barriers to the process were 
discussed, describing the different instruments for collecting nutritional information for 
surveillance and monitoring of pregnancy.  
 
3. RESULTS AND DISCUSSION 
 
3.1. Assessment of nutritional status in pregnant women: different approaches during 

follow-up       

Nutritional assessment in pregnant women begins by classifying nutritional status, 
which allows the follow-up of weight measurements during pregnancy. This phase has 
undergone various recommendations and adjustments over time [15]. The importance 
of body composition expressed by weight is clear, and it is described by diverse studies 
as fundamental for pregnancy follow-up to reduce or prevent pregnancy-related 
complications [16,17]. The classification of maternal nutritional status according to the 
Institute of Medicine (IOM) is based on the calculation of the BMI, measuring height and 
pre-pregnancy weight, and on the World Health Organization (WHO) classification of 
nutritional status to evaluate initial pregnancy risk and follow-up of total weight gain 
during pregnancy [18]. IOM recommendations may not apply to every population 
worldwide. To classify Asian pregnant women, for instance, there are specific 
recommendations, using lower cut-off points to categorize overweight and obesity [19]. 
Comparative studies on weight gain assessment between IOM recommendations and 
Chinese National Guidelines have been corroborated. The conclusion was that results 
were better, when using lower cut-off points for overweight and obese Asian women 
and contributed to the recommendation of adequate weight gain in pregnancy [20,21]. 
In the United Kingdom, the NICE guideline recommends for weight manager assess and 
monitor weight to prevent obesity and overweight, which first measures height, weight 
and processes the calculus of body mass index can be done at the beginning of the 
schedule of antenatal appointments at 5 weeks [22] 

In Brazil, nutritional status is classified by a mixed system: IOM guidelines with pre-
gestational weight and the curve of Atalah is also used when initial weight information 
is missing [23,24]. In addition to the curves proposed by the IOM, two other non-official 
curves have been proposed to assess weight gain in Brazilian pregnant women [25,26]. 
These studies suggest that, although the IOM curves are very useful to guide 
inadequacies, the topic is not exhausted and there is room for different 
recommendations according to the Brazilian population.  

After inadequate weight gain is confirmed, nutritional management protocols 
recommend a better investigation of pathological conditions, that are associated with 
nutrition. Consultations are rescheduled at shorter intervals than usual [2]. However, to 
determine weight gain, it is necessary to have measured or self-reported the pre-
gestational weight of the woman. Maternal weight measured before the end of the first 
trimester may also be used [27].   

An alternative to evaluate nutritional status that does not depend on women’s 
memory is the mid-upper arm circumference (MUAC). MUAC is considered a marker of 
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body protein reserve and is associated with nutritional status. For this reason, several 
middle- and low-income countries or under-resourced settings use MUAC and its 
guidelines as a tracking tool for the risk of nutritional inadequacy during pregnancy [28]. 
Various studies of pregnant women have reported that MUAC is a valid and reproducible 
measure in nutritional follow-up. It is highly correlated with BMI and useful for tracking 
inadequacies of nutritional status [29–31].  

Anthropometric assessment may be measured by BMI or MUAC, with cut-off points 
adjusted to each population, as well as the indication of categories for nutritional status 
[32]. Studies in high-income countries tend to use BMI as a reference marker to assess 
adequate gestational weight gain, while LMIC associate both tools or use only MUAC. A 
recent study compared the use of both measurements, demonstrating that MUAC is a 
good marker for weight gain, either excess or insufficient. The authors concluded that 
the adoption of MUAC measurement in routine antenatal care may assist health workers 
in counselling and follow-up of weight gain during pregnancy, especially in middle-
income countries [33]. 

The South African guideline determines that two MUAC measurements should be 
used as cut-off points for maternal gestational risk (≥33 cm and <23cm). According to 
MUAC cut-off points, counselling is related to surveillance of conditions associated with 
obesity or malnutrition, to assure a healthy dietary pattern [34]. Measurements differ 
according to the characteristics of each population. In countries with a high prevalence 
of malnutrition such as Ethiopia, the cut-off point for MUAC <21cm was reported as 
extremely underweight [35].     
 
3.2. Socioeconomic characteristics and their influence on maternal dietary pattern  

Follow-up of maternal nutritional status entails understanding dietary habits. It is also 
necessary to consider the influence of socioeconomic factors on food selection and meal 
characteristics. Regional cuisine is unique and it is expressed by various influences. 
Therefore, it represents a differential in health care, since medical care follows similar 
types of treatment techniques, irrespective of the cultural habits of the population. A 
specialist in nutrition needs to evaluate a significant and diversified group of foods and 
diets, according to the geographical region [36].  

Regional cuisine has a strong influence on the consumer habits of each population. 
This knowledge proposes a new approach to dietary assessment. It values food 
combinations that compose a meal, describing a dietary pattern, instead of evaluating 
each nutrient alone [37]. This assessment used hypothesis testing methods that may 
have been developed “a priori”, based on previously developed dietary patterns that 
describe regional habits, such as the Mediterranean Diet or Western pattern. Or it used 
an “a posteriori” model that employed exploratory statistical methods in a certain 
region and culture. New unknown dietary patterns can emerge. The advantage of this 
dietary assessment is that when a combination of frequently consumed foods is 
composed, it is possible to understand the dietary pattern that best reflects changes in 
feeding behaviour, related to the health of a population [38,39].  

New dietary patterns may explain inadequacies in food intake and have drawn the 
attention of health professionals to the prevention of adverse conditions. A Dutch study 
of 3,374 pregnant women sought new dietary patterns in that community (a posteriori) 
and described the results after three patterns were found: 1. Vegetables, oil and fish; 2. 
Nuts, cereals rich in fibres and soy; 3. Margarine, sugar and savoury snacks. In addition 
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to these new patterns, researchers compared a previously known pattern (a priori), 
which was based on official dietary recommendations. Results showed that the “a 
posteriori” patterns had a better relationship with excess or adequate weight gain. In 
contrast, the a posteriori pattern was not associated with gestational weight gain [40]. 

Other patterns were reported in a cohort from Poland, with 1,306 pregnant women 
evaluated in the second trimester of pregnancy. In that study, the patterns identified 
were classified according to food characteristics that added a higher or lower quality to 
the meal. The classification resulted in: the “Prudent” category, with a predominance of 
fruits, vegetables, whole grains, chicken and low-fat dairy products; the “Western” 
category, containing a larger amount of refined grains and lower amount of whole 
grains, in addition to processed meat and potatoes. An intermediate pattern between 
the first two categories resulted in the “Mixed” diet. Comparatively, the Prudent diet 
had a higher percentage of adherence in high-income, older, married women, with a 
higher level of education, and weight gain within the recommended value. In the 
Western diet, the highest percentage was composed of younger, single women, with 
fewer years of schooling, low income, BMI classification of malnutrition and weight gain 
above the recommended value. Finally, in the Mixed diet, only percentage differences 
were highlighted for the classification of pregestational obesity and insufficient total 
weight gain during pregnancy. The authors conclude by reinforcing the importance of 
sociodemographic factors associated with dietary patterns in monitoring gestational 
weight [41].  

In addition to understanding the patterns defined by dietary habits, health 
professionals should read the NOVA food classification system, which distinguishes food 
processing levels, categorized into three food groups: unprocessed or minimally 
processed (UMPF), processed (PF) and ultra-processed food (UPF) [42].  

This categorization expresses and differentiates the quality of a meal along with its 
health impact. This concept unveiled the bad quality that food groups were unable to 
show, highlighting foods rich in calories, sodium and sugars and poor in beneficial 
nutrients. The higher frequency of UPF intake has triggered a global pandemic of obesity 
and malnutrition known as “hidden hunger” [43].  

It is fundamental to know the dietary patterns of pregnant women since these 
women have an increased nutrient requirement. A recent review evaluated evidence of 
malnutrition and low intake of iodine, vitamin D and iron in pregnant women, showing 
the effects of a diet poor in nutrients and rich in calories in this population, exposing 
women to the risk of adverse outcomes that are aggravated by high rates of obesity [44].  

Nutritional status profoundly influences nutrient metabolism, and maternal health, 
and affects fetal nutrition even if indirectly. The maternal protein-energy reduction 
affects intrauterine growth. However, low food protein intake couldn't be replaced by 
high-density protein supplements with disappointingly small effects. [45]. In contrast, 
pregnant obese have significantly lower levels of vitamins B6, C, E, and folate, whereas 
a higher C-reactive protein and interleukin-6 levels and a higher ratio of oxidized to 
reduced glutathione compared with non-obese pregnant women. In a conclusion, obese 
nutritional status increases inflammation and oxidative stress and reduces levels of 
nutritional antioxidant defenses. That lower antioxidant defences combined with 
increased oxidative stress and inflammation may contribute to the adverse outcomes in 
obese women [46]. 
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The characteristics of dietary patterns undergo complex cultural influences, due to 
race/ethnicity and income in the decisions to buy, prepare and consume food [47]. 
Differences between income level and maternal nutritional status were observed in a 
Brazilian study, with low income for women classified as low weight, and higher income 
for women classified as overweight or obese [26]. Even in high-income countries, the 
high price of healthy food is challenging for underprivileged individuals. Impoverished 
people end up making bad dietary choices from a nutritional standpoint. Therefore, the 
United States Department of Agriculture (USDA) created several assistance programs 
and the most encompassing program is the Supplemental Nutrition Assistance Program 
(SNAP). SNAP financially benefits more than 46 million Americans to improve nutrition 
in low-income families [48].  

However, the habit of eating a healthy diet is complex and goes beyond vitamin and 
mineral intake. It entails rituals of time, flavours and memories of meals from different 
cultures and cuisines. The culinary roots in Brazil or “traditional Brazilian cuisine” are 
represented by the combination of rice and beans. “Western” culture patterns are 
associated with this classical combination, such as UPF, rich in fats, sodium and sugar, 
and poor in micronutrients. This behaviour is mainly influenced by the middle-income 
population, since in Brazil there is a close relationship between higher income level and 
UPF intake, with foods such as pizza, soft drinks, savoury snacks and sweets. In lower-
income individuals of each region, there is a classical predominance of rice, fish or corn 
consumption [49]. 

In nutrition, socioeconomic inequality is not a recent issue. Each country’s region 
carries a dietary pattern that has received different influences according to the food 
price of the region. The cost of healthy diets contributes to socioeconomic inequalities 
in a region. This is an important factor to consider in food and public health policies [50]. 

In contrast, another European study compared race/ethnicity and income to 
nutritional characteristics in 7,511 nulliparous women. The result was a low-quality diet 
in black non-Hispanic women, Hispanics or those with less schooling. The authors 
suggest a guideline to understand these aspects, promoting a higher intake of whole 
grains, green leaves and vegetables and the reduction in highly processed food [51]. This 
study reinforced the hypothesis that differentiation of ethnicities in dietary assessment 
may result in the addition of new information. 

The interconnection between sociodemographic and cultural factors appears to 
aggregate and influence food choices. A closer look at the evaluation and 
comprehension of maternal nutrition is necessary.  

 
 

 
3.3. Trimesters in nutritional care: a brief summary 

Insufficient micronutrient intake is prevalent and affects around 2 billion individuals 
across the world, including pregnant women [52]. Insufficient intake of more than one 
micronutrient accounts for one of the greatest public health problems in pregnant 
women in many countries, and factors are associated with difficulty in food access, 
seasonality, cultural practices, along with infections that decrease adequate nutrient 
absorption [53]. 
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According to the National Research Council, in the first trimester of pregnancy 
intense metabolic activities occur, and the Maternal Basal Metabolic Rate (BMR) 
increases by 15 to 20% from the third month onwards, due to increased cardiac and 
renal functions [54]. Trimesters of pregnancy show different management, energy and 
nutrient requirements in the maternal diet. Nausea is a condition that may lead to the 
rejection of certain foods, and it affects up to 80% of pregnant women during this period 
[55]. In addition, the dietary habits of pregnant women are influenced by a change in 
taste. New eating habits arise and alter food choices [56]. However, small changes in 
calories and nutrient intake may not be perceived in the assessment through dietary 
surveys [57]. 

In the second trimester of pregnancy, environmental factors, such as gestational 
weight gain and the lifestyle of the pregnant woman exert a greater influence. These 
factors may be decisive for the development of complications in pregnancy. During this 
period, dietary counselling for inadequate diet patterns reduce the risk for gestational 
diabetes mellitus (GDM) [58].  Maternal BMI was also shown to affect the birth of 
heavier and larger infants, and influence the birth weight of the infant [59]. Diets that 
are considered healthy correlate with a lower risk of blood pressure disorders, while 
malnutrition raises the risk of gestational hypertension considerably. A healthy dietary 
pattern also reduces the birth of small-for-gestational-age infants as well as preterm 
births [60]. In contrast, in the third trimester, maternal diet is associated with BMI, parity 
and food intake pattern, increasing the weight and height of newborn infants [61] 
 
3.3. Diet assessment: different instruments for diet assessment 

To evaluate diet, data collection techniques may differ according to the aim of the 
investigation. The first step is to define whether the diet is intended to provide 
retrospective or prospective data and whether the duration of data collection is short 
or long. Finally, evaluate whether is the study aims to associate a diet and its specific 
components with certain occurrences or investigation of specific nutrients. Using these 
tools, it is possible to find the group of nutrients contained in the diet or dietary pattern 
that can best characterize food intake (Box 1).   

To evaluate nutrients during a short period, the 24-hour Dietary Recall (24HR) or 
Food Record (FR) are used (also named food dairy). Both describe total food intake by 
weight or household measurement. In the 24-hour Dietary Recall, the interviewer 
records food intake in the last 24 hours. This can be done in more than one inquiry, 
recommending that it should include weekdays and weekends. The FR is recorded in 
real-time by the interviewee and includes total food intake during 3, 5 or up to 7 days. 
The Food Frequency Questionnaire (FFQ) is a retrospective method applied by the 
interviewer, consisting in knowing the usual intake of food groups, covering a long 
period. In addition, there is a mixture of techniques known as Diet History, which 
included the 24HR, the 3-day FR and a checklist of food intake in the last month [6,62].   

Some considerations are food variations and typical recipes for the population. For 
any method chosen, it is important to take into account the selection of reference food 
tables of each country with regional food contained in nutrition software or FFQ, and 
whether it has been validated for the population of interest to obtain information on 
intake [63–65].  

Energy consumption is associated with the risk of disease-related to weight. 
Therefore, errors in the assessment of calories intake may influence the result of the 
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study. Individuals alter their nutrient intake, thus total energy intake should be adjusted 
in epidemiological studies to control confounding factors and reduce external variation 
to predict the effects of the dietary intervention [66]. Certain models measure energy 
intake in epidemiological analyses. Nutrient intake and total energy are evaluated by 
regression analysis and total energy is added to a nutrient density model [67]. When the 
chosen assessment tool refers to one food, the adjustment should be taken into 
consideration. 
Maternal diet exerts an influence that extends beyond conception and childbirth. 
Nutritional deficiencies may have devastating consequences for mother and child that 
involve intergenerational effects. An Indian study (2006- 2016) associated height with 
age in newborns of mothers offered dietary support from a local program. The index of 
infant height improved from 13 to 32% [68].  
 
4. CONCLUSION 
 
There is no one best tool, each nutritional assessment method meets different goals of 
the investigation and types of study.  It is crucial to establish a chosen method of 
assessment of nutrition, train the health team to identify nutritional adversities and 
provide guidance to better eating habits and support any nutrient deficiency, using 
already existent tools and recommendations for specific situations. 
 

There is an urgent need for clinical public health measures to provide proper 
micronutrient intake to women not only during pregnancy but as early as in 
adolescence. In Conclusion, nutritional antenatal care in pregnant women encompasses 
the understanding of a combination of social, cultural and economic conditions, that are 
specific to each population. The possible lack of nutritionists in outpatient facilities in 
LMIC may overwhelm healthcare workers. It is important to take into account rapid 
support tools that can track adverse nutritional status, and ways to recommend a diet 
that meets eating habit dynamics, according to the reality of each public health system. 
There is still a lack of consensus over the adequate anthropometric follow-up of women 
during pregnancy.  
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FIGURE 1 Interrelationships between food and nutritional effects during 
pregnancy (Preterm SAMBA study, Brazil, 2018). Regional cuisine is influenced 
by food access, which is related to the purchasing power, family income, and 
offer of food. All these conditions can be related to and affected by diet patterns 
directly impacting nutrient intakes. Nutrients in food are defined by 
macronutrients, micronutrients, and calories that will define their nutritional status 
during pregnancy. This framework reflects the power of the interaction between 
diet, income, food, habits, nutrients, and outcome. 
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Box 1: Points to consider at the time of selecting the nutritional assessment method. 
(Modified from the Preterm SAMBA study, Brazil, 2018) 

Method Advantages Disadvantages 

24HR 

Rapid application 
Does not influence individual 
intake 
Applied more frequently, it 
estimates the usual diet 
Informs details about the nutrient 
Low cost 
No need to be literate 
Encompasses different age groups 
and physiological status 
It may be applied to any 
population 
Does not require validation 

Information collected depends on specific software 
analysis. 
Need to interpret house measurement by food 
tables and requires time 
Depends on the interviewee’s memory 
Needs a positive rapport between interviewee and 
interviewer 
Individually does not estimate the usual diet 
Variation in estimated portion size 
Trained interviewer required 
Possible interviewer bias 
To assess usual intake needs to be applied more 
than one time and on different days 

FR 

Does not depend on the 
interviewee’s memory 
Measures intake in real-time 
Good accuracy, when the food is 
weighed 
Its self-reported, not require the 
interviewer 

Requires weighing food or training interviewees to 
quantify intake 
May influence the interviewee’s diet 
Depends on the cooperation and trust between the 
interviewer/interviewee 
Demands time 
Hinders the evaluation of the illiterate 
Are necessary for multiple days to analyze the usual 
intake 

FFQ 

A good tool for epidemiological 
studies 
Estimates usual food intake for a 
relatively long period 
Simple to apply 
Does not interfere with the 
interviewee’s food intake 
Low cost 
Characterizes the interviewee 
according to the result 
Reduces interpersonal and daily 
variation 

Depends on the interviewee’s memory 
Requires validation for specific populations 
Illiterates may find the application difficult 
Requires interviewer training 
Not able to accurately quantify specific nutrients 
and interactions 
Requires proper evaluation of questionnaires 

DH 

The main application is for clinical 
practice  
Reduces daily variations 
Seasonal evaluation is made 
Assesses usual consumption 
qualitatively and quantitatively 

Requires dietitian for application 
Depends on the interviewee’s memory 
Long applicatioon time 
Demands multiple days of the usual intake 
Requires to be literate 
It is necessary for a good relationship between the 
interviewer/interviewee 
Must convert house measurement by food tables 
It is a costly method and often it is not 
applicable in large-scale population studies  

24-hour Dietary Recall– 24HR, Food Record – FR, Food Frequency Questionnaire –FFQ, Diet History- FH. 
Sources: Inquéritos Alimentares: métodos e bases científicos, Brazil, 2005; Dietary assessment methods 
in epidemiologic studies, Korea, 2014; Consumo alimentar: guia para avaliação, Brazil, 2019; Dietary 
assessment: A resource guide to method selection and application in low resource settings, Rome, 2018.  


