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ABSTRACT 

 

 Interventions to date have been minimally effective in reducing the rates of women gaining more 

weight than recommended by the Institute of Medicine in pregnancy. Food cravings are common in 

pregnancy, but their relationship, if any, with prenatal weight gain has received little attention in the 

literature. The purpose of this retrospective chart review study was to describe the frequency of cravings, 

associations between cravings and weight gain, and to determine what factors were predictive of reporting 

more cravings in pregnancy. A total of 1,259 charts were reviewed of women receiving care in an urban, 

community health center between 2006 and 2012. Women with healthy, singleton pregnancies were 

eligible to be included in the study. Of the 812 eligible women, 620 were excluded due to incomplete 

data. One-third of women in the sample (n = 194) were primiparous women. Their mean BMI was 28.3 

(SD = 6.9). Almost 80% identified themselves as being Multi-Racial or African American. 

Cravings were reported by 75.3% of women in early pregnancy and 81.4% in late pregnancy.  No 

differences in prenatal weight gain were seen between women with and without cravings. BMI, smoking, 

stress in early pregnancy, and emotional distress were not related to the numbers of cravings reported in 

pregnancy. The results of multiple regression analyses indicated that two predictors, age and stress in late 

pregnancy, accounted for 8.7% of the variance in the numbers of cravings reported in pregnancy (R
2 

=.087, R
2

adjusted  = .070, F (2, 108) = 5.14, p = .007).  Younger age was associated with reporting a greater 

number of cravings, β = -.205, t (110) = -2.222, p =.028, as was higher stress in late pregnancy, β = .201, t 

(110) =2.184, p =.031.  

The findings of this study suggest that cravings are not related to prenatal weight gain, although 

the quality of this study was undermined by its small sample size and problems with the way cravings 

were measured. Developing a valid and reliable measure of cravings would be a fruitful next step. 
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CHAPTER 1 INTRODUCTION 

 Nearly 50% of pregnant women gain more weight during pregnancy than recommended by the 

Institute of Medicine (IOM) (Dalenius, Brindley, Smith, Reinold, & Grummer-Strawn, 2012). Excessive 

prenatal weight gain as defined by the 2009 IOM guidelines differs by baseline BMI; normal weight 

women are advised to gain between 25 and 35 pounds (lbs), overweight women between 15 and 25 lbs, 

and obese women between 10 and 20 lbs (Institute of Medicine & National Research Council, 2009). 

Gaining more than recommended is associated with significant increased risks of perinatal complications 

and long-term morbidities for women and their children (Margerison Zilko, Rehkopf, & Abrams, 2010; 

Siega-Riz et al., 2009). Unfortunately, interventions tested to date have resulted in little improvement in 

adherence to weight gain recommendations (Gardner, Wardle, Poston, & Croker, 2011; I Streuling et al., 

2011; Streuling, Beyerlein, & von Kries, 2010). Consequently, a better understanding of the factors 

associated with excessive weight gain is an essential precursor to developing more effective interventions.  

Although many expectant mothers experience cravings, there has been little research to assess the 

contributions of cravings to excessive prenatal weight gain. The purpose of this retrospective chart review 

study was to describe the frequency of cravings in pregnancy, the associations between cravings and 

prenatal weight gain, and to determine what factors were predictive of a greater number of cravings in 

pregnancy. 

Significance 

Prenatal weight gain is associated with difficulty in returning to a woman’s weight prior to the 

pregnancy, with consequent negative health outcomes for both mother and baby. Gaining more weight 

than recommended in pregnancy is one of the most important independent risk factors of being ≥ 5 

kilogram (kg) heavier at one year postpartum than before pregnancy; this magnitude of postpartum weight 

retention affects 13% to 20% of women (Gunderson, 2009).  Risk of postpartum weight retention 

increases with higher prenatal weight gain. For example, risks of retaining ≥ 5 kg at six months 

postpartum were six times higher for women gaining ≥ 20 kg in pregnancy compared to those women 
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who gained between 10 and 15 kg (Olson, Strawderman, & Dennison, 2009). Overweight and obese 

women are more likely to experience significant postpartum weight retention compared to women of 

normal weight (Oken, Kleinman, Belfort, Hammitt, & Gillman, 2009; Olson et al., 2009). Several 

longitudinal studies following women for 15 years or more after birth have reported that excessive 

prenatal weight gain is significantly associated with being overweight or obese 15 years or more after 

birth (Amorim, Rossner, Neovius, Lourenco, & Linne, 2007; Mamun et al., 2010). A meta-analysis of 12 

studies reported that women gaining above the upper limit of the recommended weight range set by the 

IOM were 3.15 kg,  95% CI [2.47, 3.82 ], heavier than women gaining within the recommended ranges at 

21 years postpartum (Mannan, Doi, & Mamun, 2013). In turn, becoming overweight or obese is 

associated with significantly greater risks of developing future diabetes and cardiovascular disease (Feig, 

Zinman, Wang, & Hux, 2008; Field et al., 2001).  

Infants born to mothers who exceed recommended weight gain guidelines are also at increased 

risk of developing obesity. In a longitudinal study of mother-infant pairs (N = 208), infants born to  

mothers who gained more than recommended by the IOM were at increased risk of being overweight at 

age three compared to infants born to women who adhered to prenatal weight gain guidelines (Olson et 

al., 2009). These findings were confirmed in a meta-analysis of 15 studies which reported an increased 

likelihood of childhood obesity in children born to women who gained above, compared to those that 

gained within, the weight gain ranges set by the IOM, OR 1.33, 95% CI [1.18, 1.50] (Tie et al., 2014).  

Similar findings were also reported in another longitudinal study with even longer follow-up. 

Excessive maternal weight gain was significantly correlated with measurements of adiposity in a 

longitudinal study of adults aged 27 to 30 years (N = 276) exposed to excessive maternal weight gain in-

utero; r = 0.26, p < 0.001 for percentage of body fat, r = 0.26, p < 0.001 for waist circumference, and r = 

0.26, p < 0.001 for BMI after controlling for age, sex, social class, smoking status, and physical activity 

level (Reynolds, Osmond, Phillips, & Godfrey, 2010).  
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Further, excessive weight gain increases the risk of immediate complications during pregnancy 

and delivery such as preeclampsia, gestational diabetes (GDM), genital lacerations, and operative delivery 

(Albers, Greulich, & Peralta, 2006; Fortner, Pekow, Solomon, Markenson, & Chasan-Taber, 2009; 

Hedderson, Gunderson, & Ferrara, 2010; Johnson et al., 2013; Kieffer et al., 2006; Rodrigues, de 

Oliveira, Brito Ados, & Kac, 2010; Tovar, Must, Bermudez, H, & Chasan-Tabe, 2009; Walker, Hoke, & 

Brown, 2009). It doubles the risk of delivering a large-for-gestational age infant (Kim, Sharma, 

Sappenfield, Wilson, & Salihu, 2014).These risks are higher for overweight and obese women in general 

and higher yet if they gain more weight than recommended in pregnancy (Crane, White, Murphy, 

Burrage, & Hutchens, 2009; Johnson et al., 2013; Kim et al., 2014; Nohr et al., 2008). Thus, excessive 

prenatal weight gain increases the risk for the development or worsening of obesity for women, and their 

children, if they are exposed to excessive maternal weight gain in-utero. In turn, obesity increases the risk 

of future diabetes and cardiovascular disease. 

Excessive weight gain in pregnancy affects almost 50% of pregnant women. In 2010 only 30.6% 

of the over 1.2 million pregnant women followed by the Pediatric and Pregnancy Nutrition Surveillance 

System gained weight appropriately; 21.5% gained less, and 48% gained more, than recommended 

(Dalenius et al., 2012). Not only is excessive weight gain the most common pattern, but heavier women 

are the most likely to be affected. Large cohort studies have reported that 18% to 52% of normal weight 

women compared to 41% to 73% of overweight women gain more than recommended by 1990 IOM 

guidelines (Brawarsky et al., 2005; Cheng et al., 2008). Similar patterns have been seen in cohort studies 

using the criteria set by the new IOM 2009 guidelines. More overweight women, than normal and 

underweight women, exceed the upper allowable weight limit set by the IOM (Gould Rothberg, 

Magriples, Kershaw, Rising, & Ickovics, 2011; Johnson et al., 2013; Park et al., 2011). The 2009 IOM 

guidelines set a recommended weight range for obese mothers for the first time; observational studies 

using these criteria report that 55% to 74.6% of obese women gain too much weight in pregnancy 

(Dalenius et al., 2012; Gould Rothberg et al., 2011; Johnson et al., 2013; Park et al., 2011).  
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Avoiding the risks associated with excessive prenatal weight gain requires understanding factors, 

such as cravings, which may contribute to excessive weight gain in pregnancy. However, only three 

studies have addressed the relationships between food cravings and dietary intake in pregnancy (Belzer, 

Smulian, Lu, & Tepper, 2010; Pope, Skinner, & Carruth, 1992; Tierson, Olsen, & Hook, 1985). Two have 

examined the relationships between cravings and prenatal weight gain. While the results of the two 

studies on the associations between cravings and prenatal weight gain are difficult to interpret, given 

problems with their methodology, both studies reported higher weight gain in women with cravings 

compared to those without cravings (Allison, Wrotniak, Par´e, & Sarwer, 2012; Hill & McCance, 2014). 

Background 

 Why some women gain weight in excess of recommendations is little understood. It may be that 

certain women have a higher risk of experiencing cravings, which may trigger higher consumption of 

desired foods and result in excessive prenatal weight gain. Personal characteristics, such as cigarette 

smoking, higher BMI, or eating as a way to cope with stress or depression, may be associated with greater 

cravings and excessive weight gain. The following section summarizes the background needed to 

understand the proposed relationships between these risk factors, food cravings, dietary intake, and 

prenatal weight gain. These relationships are depicted in Figure 1.  

Risk Factors 

Because cravings are so common in pregnancy, they may occur in response to physiologic 

changes in pregnancy. The underlying physiology of appetite regulation, particularly in pregnancy, is 

poorly understood.  Pregnancy is associated with leptin and insulin resistance (Hamed, Zakary, Ahmed, & 

Gamal, 2011; Newbern & Freemark, 2011). Leptin and insulin are known to act centrally to suppress 

appetite in non-pregnant individuals. Therefore, the resistance to insulin and leptin seen in normal 

pregnancy may undermine the ability of these hormones to suppress appetite in pregnancy and play a role 

in the increase in hunger and food cravings reported by many pregnant women. Cravings may then help 

ensure that the mother consumes sufficient calories to meet the needs of the developing fetus. 
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However, cravings may be more pronounced in pregnant women with a higher BMI. Obesity is 

known to be associated with leptin and insulin resistance (Hamed et al., 2011). Women who are obese 

before pregnancy are likely to have higher baseline levels of leptin and insulin resistance and may 

experience greater hunger and cravings than women of healthy weight in pregnancy. Food cravings have 

been reported to be positively correlated with higher BMI in several cross-sectional studies of non-

pregnant women (Burton, J. Smit, & J. Lightowler, 2007; Franken & Muris, 2005; White, Whisenhunt, 

Williamso, Greenway, & Netemeyer, 2002). 

Women enter pregnancy with already established patterns of behavior. Cravings in pregnancy 

may therefore be indicative of unhealthy pre-pregnancy behaviors such as smoking or emotional eating. 

Food cravings are more frequent in smokers compared to non-smokers (Dickens & Trethowan, 1971; 

Pepino, Finkbeiner, & Mennella, 2009) and in those that eat in response to stress compared to those who 

cope with stress in more healthy ways (Burton et al., 2007). Cross-sectional surveys in pregnant women 

have reported poorer quality dietary intake in pregnant women experiencing higher levels of emotional 

distress (Fowles, Bryant, et al., 2011; Lobel et al., 2008). Since cravings are a common feature of 

emotional eating, it may be that cravings in pregnancy are more numerous and persistent in women who 

are depressed or under higher levels of stress (Burton et al., 2007). 

Food Cravings 

Cravings occur in the majority of pregnant women (Dickens & Trethowan, 1971; Pope et al., 

1992). Cravings increase in pregnancy, generally peak in the first half of pregnancy, and often persist for 

several months or more before fading away (Belzer et al., 2010; Tierson et al., 1985). The most 

commonly reported cravings are for sweets, fruit and fruit juice, and dairy products (Finely, Dewey, 

Lonnerdal, & Grivetti, 1985; Hook, 1978; Pope et al., 1992).  

Only three studies have been conducted to date on the relationships between cravings and dietary 

intake in pregnancy. Researchers have reported an association between food cravings and higher intakes 

of craved foods in two studies (Pope et al., 1992; Tierson et al., 1985), but not in a third (Belzer et al., 
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2010). Higher intakes in early pregnancy of dairy products (Olafsdottir, Skuladottir, Thorsdottir, 

Hauksson, & Steingrimsdottir, 2006), fast food (Uusitalo et al., 2009) and sweets (Olafsdottir et al., 2006) 

are significanly correlated with higher prenatal weight gain in cross-sectional studies. These same foods 

are among the most common food items pregnant women report craving (Finely et al., 1985; Hook, 1978; 

Pope et al., 1992). Other researchers reported that women who perceived that they were “eating a lot 

more” in pregnancy gained significantly more weight in pregnancy than those who increased their intake 

to a lesser extent (Olafsdottir et al., 2006; Olson & Strawderman, 2003). Cravings could potentially 

prompt women to consume more food in pregnancy and gain a greater amount of weight compared to 

women without cravings. 

A paucity of research has investigated the relationships between cravings and prenatal weight 

gain. Only two studies have been conducted to date. Both reported an association between cravings and 

higher weight gain, but their results are widely disparate. One study reported a one kilogam increase in 

prenatal weight gain in Irish women (N = 1,639) with cravings compared to those without cravings (Hill 

& McCance, 2014). Allison, Wrotniak, Par’e, and Sarwer (2012) reported that a one-unit increase on a  

craving scale was associated with a 5.1 kg increase in prenatal weight in a sample of African American 

women (N =120).  

Thus cravings may be a normal physiologic response to pregnancy. However, they also may be 

more prevalent in women who are overweight or obese before pregnancy, who currently smoke cigarettes, 

or who are experiencing high levels of depression and stress. Cravings, no matter what the underlying 

cause, could be associated with increasing dietary intake, which in turn could be associated with 

excessive weight gain. Understanding whether cravings are related to prenatal weight gain and if so, in 

which specific populations, would allow more effective targeted interventions to be developed and tested.  

Prenatal Weight Gain  

 The IOM released guidelines on prenatal weight gain first in 1990 and then again in 2009.  All 

women are advised to gain a minimal amount of weight in the first trimester of pregnancy, thereafter the 
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amount of weight a woman is recommended to gain depends on her pre-pregnancy BMI. Allowable 

weight gain is in inverse relationship to BMI; the heavier the woman, the less weight she is recommended 

to gain. Table 1 describes the weight ranges recommended by the IOM 2009 guidelines by BMI category 

(i.e., underweight, normal weight, overweight, and obese).   

Table 1 

IOM 2009 Weight Guidelines, Recommended Weight Gain by BMI  

BMI Categories 
 

First Trimester Weekly Gain Total Weight Gain 

 kg/m
2
 lbs lbs lbs 

Underweight <18.5 1.1 - 4.4 1 - 1.3 28 -40 

Normal Weight 18.5-24.9 1.1 - 4.4 0.8 - 1 25-35 

Overweight 25-29.9 1.1 - 4.4 0.5 - 0.7 15-25 

Obese > 30.0 1.1 - 4.4 0.4 - 0.6 11-20 

Note. IOM (2009) Weight gain during pregnancy: Reexamining the guidelines. Washington, DC: 

National Academy Press. 

 

The IOM guidelines are meant to balance the need to prevent the delivery of a low-birth weight 

(LBW) infant (defined as weighing less than 2.5 kg at birth) against the risk of delivering a large-for-

gestational-age (LGA) baby (defined as weighing more than 4.0 kg at birth). LBW is the largest and most 

consistent predictor of perinatal mortality in the United States (Harper & Wiener, 1965; McCormick, 

1985). Historically, the clinical priority has been to ensure that women gained at least the minimum 

amount of recommended weight gain with little appreciation of the risks of gaining beyond the upper 

limit of the IOM guidelines.  However, accumulating evidence has found high rates of short and long-

term morbidities in women who gain above the upper limit recommended by the IOM (Amorim et al., 

2007; Fortner et al., 2009; Hedderson et al., 2010; Linne & Neovius, 2006; Mamun et al., 2010; Rooney 

& Schauberger, 2002; Siega-Riz et al., 2009; Vesco et al., 2009; Walker, Fowles, & Sterling, 2011). 

Therefore, at the time the IOM revised their guidelines in 2009, the IOM called for a wider investigation 

of the impact of prenatal weight beyond its impact on birth weight including other outcomes such as 

breastfeeding initiation and duration, postpartum weight retention, and the development of obesity or 
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cardiovascular diseases in mothers and infants (Institute of Medicine & National Research Council, 

2009).  

The 2009 IOM guidelines incorporated two major revisions. First, the BMI categories were 

revised to match those used by the World Health Organization (Metropolitan Life Insurance tables were 

used as the standard in the 1990 version). Second, they specified a recommended weight range for the 

first time for obese women. The original 1990 guidelines only specified that obese women should gain a 

minimum of 15 lbs; no upper limit was specified. Up until the 2009 guidelines were revised, it was not 

possible to determine whether obese women gained a ‘healthy’ amount of weight since there was no 

agreed-upon allowable weight range set for obese women. 

Conceptual Model 

The Pregnancy Weight Gain Model (Figure 1) depicts the hypothesized interrelationships 

between the key variables in this study.  This model is based on a review of the literature discussed in 

detail in Chapter 2. Pregnancy prompts food cravings in many women, although little is known about who 

is most likely to experience cravings. Risk factors, in particular smoking, being overweight or obese, or 

experiencing higher levels of stress or depression, may be associated with greater numbers and 

persistence of cravings. 

Cravings are hypothesized to be associated with greater intake of craved food items. Women 

commonly report having multiple cravings, particularly for sweets, dairy products, protein, and 

carbohydrates (Crystal, Bowen, & Bernstein, 1999; Hook, 1978; Pope et al., 1992; Tepper & Seldner, 

1999). Greater intakes of these foods are associated with greater prenatal weight gain in pregnancy 

(Olafsdottir et al., 2006; Uusitalo et al., 2009). Since many craved food items are calorie-dense, greater 

intake of craved food items, may be associated with greater prenatal weight gain. In addition, cravings 

wane for most pregnant women in the last few months of pregnancy (Belzer et al., 2010; Tierson et al., 

1985). Women whose cravings persist into the third trimester are hypothesized to have higher dietary 

intake and prenatal weight gain than women who do not experience cravings throughout pregnancy.  



20 

 

 

 

  

  

Purpose of the Study 

The purpose of this retrospective chart review study was to describe the frequency of cravings in 

pregnancy, to describe the associations between cravings and prenatal weight gain, and to determine what 

factors were predictive of women reporting a greater number of cravings in pregnancy.  This dissertation 

study used a retrospective design. Data were taken from existing medical records of women who received 

prenatal care in an urban community health center to address the following research questions.  

Research Questions 

The research questions addressed the frequency of cravings in pregnancy, the associations 

between cravings and prenatal weight gain, and the relationships between predictors of cravings and the 

numbers of cravings reported by women in pregnancy.  

Frequency of Cravings  

Research Question 1 “What is the Frequency of Craving in Early or Late Pregnancy?”   

Research Question 1 described the frequency of cravings reported in early or late pregnancy. This 

analysis was designed to determine how common cravings were in general in pregnancy and if certain 

types of cravings were more common than others. Some cravings, such as sweet cravings, were 

hypothesized to be more problematic than others because they could result in women increasing their 

consumption of highly caloric food items. Therefore, it was important to understand not only how 

frequently cravings occurred, but also to determine the frequency of cravings for certain types of foods. 

 The analysis of this question was conducted using two variables, ‘cravings of any type’ and 

‘cravings within food groups’, as determined by the responses on surveys women completed in 

pregnancy. The Maternal Wellness Survey (MWS) was completed twice in pregnancy, once at entry to 

Risk 

Factors 

Dietary 

Intake 

Cravings Prenatal Weight 

Gain 
Figure 1. Pregnancy Weight Gain Model 
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care and again in late pregnancy. The MWS lists six possible food groups within which women may be 

experiencing cravings: sweets, salty food, starchy food, fruit/vegetables, protein, and other. A woman was 

considered to have ‘cravings of any type’ if she checked off at least one of these food groups. Cravings 

within food groups were determined by which specific food group(s) a woman checked off on the MWS.  

Research Question 2 “What is the Frequency of Reporting Cravings Throughout 

Pregnancy?”  

Research Question 2 described the frequency of cravings across time during pregnancy as opposed to the 

cross-sectional analysis used in Research Question 1. This analysis described the ‘dose’ of cravings. 

Women reporting cravings in both early and late pregnancy were considered to have the highest dose. 

Persistent cravings across pregnancy were theorized to prompt sustained increases in dietary intake and 

therefore would be associated with greater weight gain, relative to women with transient or no cravings. 

Like Research Question 1, the analysis for this question was conducted using two variables: ‘cravings of 

any type’ and ‘cravings within food groups’ as determined by how women completed item-3 on the MWS 

in early and late pregnancy. Frequencies of reporting ‘cravings of any type’ and ‘within food groups’ was 

reported in four time periods: (1) never, (2) early pregnancy only, (3) late pregnancy only, and (4) in both 

early and late pregnancy. 

Dietary Cravings and Prenatal Weight Gain 

 If cravings prompt women to eat more in pregnancy, they may gain more weight in pregnancy. 

Cravings appear to fade for many women as the pregnancy progresses. Therefore, women whose cravings 

persist throughout pregnancy were hypothesized to gain more weight than women with transient or no 

cravings.   

Research Question 3 “Are Cravings Associated with Prenatal Weight Gain?”  

The analysis for this question tested whether there were differences in prenatal weight gain 

between women who were categorized in Research Question 2 as having cravings in one of four groups: 

(1) never had cravings, (2) cravings in early pregnancy only, (3) craving in late pregnancy only, and (4) 
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cravings in both early and late pregnancy.  This analysis was conducted using two variables: ‘cravings of 

any type’ and ‘cravings within food groups’, as described above.  

Predictors of Cravings 

 Some women may be more likely to experience cravings. Non-pregnant women who are obese, 

who are experiencing depression and stress, or who smoke have been reported in the literature to 

experience more cravings than women without those risk factors (Burton et al., 2007; Franken & Muris, 

2005; Pepino et al., 2009). Questions 4 explored whether these risk factors were predictive of the numbers 

of cravings women reported in pregnancy.    

Research Question 4 “What Factors are Predictive of Reporting a Greater Number of 

Cravings in Pregnancy?”  

Factors hypothesized to be related to women reporting a great number of cravings include BMI, 

symptoms of stress or depression, clinical depression, smoking status (smoker vs. nonsmoker), and for 

women who smoked, a reduction in the number of cigarettes smoked in pregnancy. The analysis of this 

question was conducted based on data taken from the clinical record and from data taken from the MWS 

completed by women in early and late pregnancy. The numbers of cravings women reported in pregnancy 

was based on the sum of the numbers of cravings women checked off on the two MWSs.  

Definition of Terms 

Definitions of the key concepts included in this study are described in the following section. An 

in-depth review of the literature related to these concepts is discussed in Chapter 2.  Chapter 3 describes 

in detail how this concepts will be operationally defined in this study.   

Risk Factors 

Obesity. The determination of an individual’s BMI was based on the formula (kg/m
2
), which 

incorporated an individual’s height and weight, to create a standardized measurement of fat deposition. 

BMI calculations allowed individuals of different statures to be compared with each other and was used to 

create categories of healthy and unhealthy weight(Institute of Medicine & National Research Council, 
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2009).  A woman’s BMI was categorized into one of four groups (underweight, normal, overweight, or 

obese) to describe the sample.  

Smoking. Smoking in this study was defined as engaging in the act of smoking cigarettes. 

Women were categorized as being either a non-smoker or smoker at entry to prenatal care. Prenatal 

weight gain is higher in women who reduce smoking (Adegboye, Rossner, Neovius, Lourenço, & Linné, 

2010; Favaretto et al., 2007).  Therefore, the amount of cigarettes consumed by current smokers was 

described by the percentage decrease in the numbers of cigarettes women smoked from before pregnancy 

to during pregnancy. 

Stress. Stress was defined according to how events or situations were perceived by the affected 

individual. Stress occurs when an individual perceives that he or she is facing an event or situation which 

strains or exceeds his or her resources to effectively cope with the demands generated by this event or 

situation. What is stressful to one individual may not be to another. Stress arises from judgments about 

the significance of the event or situation and whether it is dangerous or threatening (Glanz & Schwartz, 

2008).   In this study, the definition of stress was based on a woman’s perception of her ability or inability 

to manage her stress. 

Depressive Symptoms. Depressive symptoms were defined as feeling of sadness and lack of 

enjoyment in life. At least one of these two elements must be present to meet the diagnostic criteria for 

depression as set by the DSM-5 (Arroll, Khin, & Kerse, 2003; Uher, Payne, Pavlova, & Perlis, 2014).  

Clinical Depression. Clinical depression is present when feelings of sadness or lack of 

enjoyment in life are so extreme as to precipitate somatic symptoms such as changes in sleep and appetite 

and poor concentration. To meet the criteria for depression, these symptoms must be severe enough to 

interfere with daily functioning and be present for a minimum of two weeks (Kroenke, Spitzer, Williams, 

& Löwe, 2010; Matthey & Ross-Hamid, 2011; Uher et al., 2014). 

Cravings.  Researchers who have addressed cravings in pregnancy to date have defined cravings 

as a strong desire to consume specific foods (Belzer et al., 2010; Crystal et al., 1999; Finely et al., 1985; 
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Luke, Keith, & Keith, 1997; Pope et al., 1992; Tepper & Seldner, 1999; Tierson et al., 1985; 

Worthington-Roberts, Little, Lambert, & Wu, 1989). This is the definition used in this study and is how 

the concept is defined by the general public .  

Prenatal Weight Gain. Weight gain was defined as the change in body weight from early to late 

pregnancy.  Healthy weight gain in pregnancy was determined using the criteria set by the IOM 2009 

guidelines. These criteria are outlined in Table 1. 

Weight-Gain Ratio. Forty percent or more of normal weight women and 60% or more of 

overweight women gain more than recommended by the IOM in observational cohort studies (Chu, 

Callaghan, Bish, & D'Angelo, 2009; Johnson et al., 2013). Since prevalence rates are high already, 

cravings are not likely to increase the prevalence of exceeding IOM recommendations. Rather, if cravings 

are related to greater weight gain, they are likely to be associated with a worsening of excessive prenatal 

weight gain. The prenatal weight-gain ratio is a measure that can detect incremental increases in weight 

above the recommended upper limit of the ranges set by the IOM. The prenatal weight-gain ratio is equal 

to one if a woman gains exactly at the upper limit of the allowable weight range set by the IOM for her 

BMI. While the upper limit of the allowable weight gain differs for underweight, normal weight, 

overweight, and obese women, values above one on the weight-gain ratio indicate the degree to which a 

woman over gains irrespective of her baseline BMI.  Values of less than one indicate that a woman has 

either met or gained less than the IOM recommendation.  Consequently, the prenatal weight-gain ratio 

can detect the entire range of weight gain possibilities from gaining less than to more than the IOM 

weight gain recommendations.  

Importance to Nursing 

 Pregnancy is a time of transitions. Helping individuals through transitions has long been viewed by 

nursing scholars as an integral part of nursing practice (Kralik, Visentin, & van Loon, 2006). 

Understanding the relationship between cravings and weight gain in pregnancy may provide a foundation 

for more effective nursing care of women at risk for weight-related perinatal complications. Learning 
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whether cravings are an expression of a healthy pregnancy or are more problematic in certain subgroups 

of women will mean that nurses can provide improved evidence-based care for women during their 

childbearing years.  Nurses are on the frontline in provision of maternity care and are a trusted source of 

information and support for many pregnant women. Further nurse-midwives, have been instrumental in 

the development and dissemination of exemplary maternity care practices (American College of Nurse-

Midwives, 2012). Thus the results of this study can be used by the professionals in the best position to 

effect improvements in care that will impact the immediate health of mothers as well as the health of 

future generations. 

Conclusion 

Little is known about how cravings, which are a common experience in pregnancy, are related to 

prenatal weight gain. Interventions designed to help women adhere to weight gain guidelines are largely 

ineffective. If cravings are found to be related to weight gain in excess of  recommended guidelines in 

this study, then testing strategies to help women manage cravings in pregnancy should be explored in 

future studies.  Thus, this study will address a major gap in the literature.   
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CHAPTER 2 REVIEW OF THE LITERATURE 

 This chapter summarizes the literature on topics relevant to food cravings and prenatal weight gain. 

It is organized in the following sections: (1) excessive prenatal weight gain, its sequalae and the 

effectiveness of interventions designed to help women gain an appropriate amount of weight in 

pregnancy, (2) the physiology of appetite and cravings, (3) cravings in pregnancy, (4) prenatal weight 

gain, and (5) populations potentially at greater risk of experiencing cravings.    

Excessive Prenatal Weight Gain 

 The health and well-being of women and infants is dependent in part on pregnant women gaining 

within the weight gain recommendations set by the IOM. This section will first discuss the clinical 

ramifications of gaining more weight than recommended in pregnancy and then discuss the effectiveness 

of the interventions designed to help women gain within IOM recommendations. 

Clinical Sequalae  

Gaining above IOM prenatal weight gain recommendations is associated with immediate 

perinatal complications and is a consistent predictor of postpartum weight retention (Gore, Brown, & 

West, 2003; Johnson et al., 2013; Rooney & Schauberger, 2002; Vesco et al., 2009; Walker et al., 2011). 

Cohort studies have reported that 6% to 10% (Walker et al., 2011), 25% (Olson, Strawderman, Hinton, & 

Pearson, 2003), and 52% (Gould Rothberg et al., 2011) of women retain > 5 kg at one year postpartum. In 

longitudinal cohort studies, women who gain excessively in pregnancy remain heavier 10 to 15 years or 

more after birth (Amorim et al., 2007; Fraser et al., 2011; Mamun et al., 2010; Rooney & Schauberger, 

2002).  Amorim et al. (2007) found that after controlling for education, lactation, and short-term 

postpartum weight retention in women delivering full-term infants (N = 483), women who exceeded IOM 

recommendations were 1.81 kg/m
2  

heavier than women who gained within IOM recommended guidelines 

15 years after giving birth.  After controlling for multiple confounders such as age, parity, smoking, and 

breastfeeding, a similar study by Fraser et al. (2011) in 1,397 women found that women who gained 

excessively in pregnancy were 2.90 kg/m
2
, 95% CI [2.27, 3.52], heavier than women adhering to IOM 
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weight gain recommendations 16 years after delivery. A meta-analysis of 12 studies following women for 

21 years after birth confirmed these results (Mannan et al., 2013).  

Failure to return to a healthy weight postpartum undermines the health of the mother and fetus in 

future pregnancies. After adjusting for age, race and ethnicity, place of birth, gestational diabetes, BMI, 

and time intervals between pregnancies, increases of as little as 1.0 to 1.9 kg/m
2
 between pregnancies 

were associated with increased risk of GDM in the subsequent pregnancy (adjusted odds ratio (AOR) 

1.71, 95% CI [1.42, 2.07]) in a retrospective cohort analysis of 22,351 women (Ehrlich, 2011).  In an even 

larger study of Swedish women (N =151,025), Villamor and Cnattingius (2006) reported similar findings. 

After adjusting for age, years of education, year of birth, country of origin, and smoking,  increases of 3 

kg/m
2 
between pregnancies were associated with increased risk of developing  GDM, AOR 2.09, 95% CI 

[1.68, 2.61](Villamor & Cnattingius, 2006). Results of another large cohort study (N = 232,272) indicated 

that women who became obese between pregnancies had a three-fold higher risk of developing GDM in 

the second pregnancy, OR 3.1, 95% CI [2.8, 3.4] (Whiteman et al., 2011). Other researchers have 

reported similar results (Wallace1, Bhattacharya, Campbell, & Horgan, 2014). Thus, the risk of 

developing gestational diabetes is at minimum two-fold higher in women whose weight increases 

between pregnancies by one to three kg/m
2
.
 
 

Further, maternal weight gain between pregnancies increases the risk of developing preeclampsia 

in future pregnancies (Frederick, Rudra, Miller, Foster, & Williams, 2006; Getahun et al., 2007; Villamor 

& Cnattingius, 2006; Wallace1 et al., 2014). Women who gained 5.0 kg to 9.9 kg between pregnancies 

had higher risks of preeclampsia (AOR 2.6, 95% [CI 1, 6.7]) compared to women with stable weight in a 

prospective cohort study (N =1,644) (Frederick, Williams, Sales, Martin, & Killien, 2008). Getahun et al. 

(2007) reported that the risk of developing preeclampsia increased in a dose-response manner if a woman 

of normal weight in the index pregnancy became overweight (OR 2.0, 95% [CI 1.7, 2.3]) or obese (OR 

3.2, 95% CI [3.1-4.3]) at the start of the next pregnancy. Wallace et al. (2014) reported similar increased 
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odds of developing preeclampsia in future pregnancies in women whose weight increased by 3 kg/m
2
 or 

more between consecutive pregnancies, 1.85, 95% CI [1.12, 3.04], in a large cohort study (N = 12,740]. 

Increasing weight between pregnancies with its accompanying higher risk of preeclampsia in 

subsequent pregnancies poses significant health risks of women. Preeclampsia is the third most common 

cause of maternal death in the United States and is associated with the development of hypertension later 

in life (Bellamy, Casas, Hingorani, & Williams, 2007; MacKay, Berg, & Atrash, 2001).  Women with 

previous preeclampsia had increased risks of experiencing hypertension (relative risks (RR) 3.7, 95% CI 

[2.7, 5.05]); ischemic heart disease (RR  2.16, 95% CI [1.86, 2.52]); and stroke, (1.8, 95% CI [1.45, 

2.77]) in a meta-analysis of studies conducted between 1960 and 2006 (N = 3,488,160 women) (Bellamy 

et al., 2007). Likewise, having GDM is associated with future diabetes (Kim, Newton, & Knopp, 2002; 

Kjos et al., 1995; Retnakaran et al., 2008).  Twenty-one percent of women diagnosed with GDM 

developed frank diabetes ten years after birth in a prospective cohort study (N = 406) (Sivaraman, 2013).  

While the evidence is more limited, excessive prenatal weight gain appears to also adversely 

affect the health of children. Infants born to mothers who gained more weight than recommended in 

pregnancy are more likely to have higher body fat, worse cardiovascular profiles, and to be heavier in 

childhood and as young adults (Catalano, Presley, Minium, & Hauguel-de Mouzon, 2009; Mamun et al., 

2010; Mamun et al., 2009; Olson et al., 2009; Reynolds et al., 2010; Wrotniak, Shults, Butts, & Stettler, 

2008). Higher prenatal weight gain was associated with an increased risk of childhood obesity in two 

meta-analyses (Nehring, Lehmann, & von Kries, 2013; Tie et al., 2014). In a meta-analysis of 12 studies, 

gaining more than recommended by the IOM was associated with a 30% higher likelihood of childhood 

obesity, OR 1.33, 95 % CI [1.18, 1.50] (Tie et al., 2014). Similar risks between excessive prenatal weight 

gain and childhood obesity (OR 1.38, 95% CI [1.21, 1.57]) were reported by Nehring et al. (2013) in a 

meta-analysis of seven observational studies. The evidence suggests that excessive prenatal weigh gain 

may affect exposed children throughout their lives.   
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Interventions 

Helping women gain an appropriate amount of weight in pregnancy is one health-care strategy 

that can prevent or minimize the risk of developing obesity in mothers and children. Yet, interventions 

designed to achieve this goal have been marginally effective. Six meta-analyses systematically evaluated 

research on interventions directed towards weight gain in pregnancy (Campbell, Johnson, Messina, 

Guillaume, & Goyder, 2011; Gardner et al., 2011; Hill, Skouteris, & Fuller-Tyszkiewicz, 2013; Ronnberg 

& Nilsson, 2010; I Streuling et al., 2011; Streuling et al., 2010). Results of four of the six meta-analyses 

showed that interventions were effective in reducing prenatal weight gain by -0.22 to -1.54 standardized 

mean differences (Gardner et al., 2011; Hill et al., 2013; I Streuling et al., 2011; Streuling et al., 2010). 

The fifth meta-analyses found that interventions were ineffective (Campbell et al., 2011) and the sixth 

reported that the evidence was of insufficient quality to make any judgment about the effectiveness of 

interventions (Ronnberg & Nilsson, 2010).  

In total, the results of these studies suggest that interventions may reduce prenatal weight gain. 

However, the critical issue is not whether women gain less weight; rather it is to what extent interventions 

help women adhere to IOM weight gain recommendations. Skouteris et al. (2010) included ten studies 

designed to improve adherence to IOM prenatal weight gain guidelines in a systematic review of studies 

published in English between 2000 and 2010. Six of the ten studies reported reductions in prenatal weight 

gain, but only three reported improvements in adherence to IOM weight gain guidelines.  

 Even fewer studies have specifically addressed the prevention of excessive prenatal weight gain by 

BMI category. Because overweight and obese women are more likely to exceed the IOM prenatal weight 

gain guidelines than normal weight women, it is essential that studies report out on whether interventions 

differ in their effectiveness in preventing excessive prenatal weight gain in normal weight, overweight, or 

obese women. Table 2 describes the five studies that reported on whether interventions decreased the risk 

of gaining more than recommended by BMI category (Jeffries, Shub, Walker, Hiscock, & Permezel, 

2009; Olson, Strawderman, & Reed, 2004; Phelan et al., 2011; Polley, Wing, & Sims, 2002; Ruiz et al., 
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2013). Interventions in all five of these studies were associated with decreased rates of excessive weight 

gain in normal-weight women, but had the opposite effect in overweight or obese women in three studies 

(Phelan, et al. (2011); Jeffries (2009); Polley, et al. (2002). Obese and overweight women in the 

intervention arms of the studies conducted by Phelan, et al. (2011), Jeffries (2009), and Polley, et al. 

(2002) gained more weight, not less weight, than those enrolled in the control arms. The remaining two 

studies were effective only in subsets of women. Ruiz et al. (2013) reported that the intervention was 

effective in normal weight but not overweight or obese women. Olson, Strawderman, and Reed (2004) 

found that their intervention was effective only in lower-income women. In addition, rates of excessive 

prenatal weight gain were high even for normal weight women in the intervention arms of effective 

studies, ranging from a low of 9% to a high of 40%. Thus, interventions consistently help normal-weight 

women, to a limited degree, meet IOM weight gain guidelines, but not overweight or obese women.  
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Table 2  

Impact of Intervention Trials on Excessive Weight Gain by BMI Category 
 

Year 

Author 

Design 

 

N Arm

s 

Normal Weight 

 

Overweight Obese 

 

    >IO

M 

WGR, kg >IOM WGR, kg >10M WGR, kg 

    %   M (SD) %   M (SD) %   M (SD) 

2013
a 

Ruiz 

RCT
b
 962 Int

c 
12.6 18.7 (2.9) 49.3

b 
14.5 (2.7)

b 
 

Con 22.1 19.5 (3.0) 58.9
b 

14.2 (2.7)
b 

 

2011
d 

Phelan 

RCT
b
 401 Int

c 
40.2 15.3 (4.4) 66.7

 b
 18.2 (4.8)

 b
  

Con 52.1 16.2 (4.6) 61.1
 b
 19.6 (5.5)

 b
  

2009
d 

Jeffries 

RCT  

 

236 Int
e 

  9.0 11.5 (3.9) 35.0 10.0 (3.6) 36.0 9.5 (5.2) 

Con 16.0 12.0 (3.8) 56.0 13.3 (3.5) 24.0 8.2 (3.1) 

2004
d
 

Olson 

QE
f
 560 Int

g 
29.0 NG 44.0 ng NA 

Con 45.0 NG 72.0 ng NA 

2002
d 

Polley 

RCT
b
  121 Int

h 
33.0 23.6 (ng) 59.0

b 
17.7 (ng)

b
   

Con 58.0 19.1 (ng) 32.0
 b
 17.3 (ng)

b
   

Notes. N = sample size; >IOM = exceeded IOM recommendations; WGR = weight gain ratio; RCT = 

Randomized control trial; Int. = intervention; Con. = control; QE = quasi-experimental; ng = data not 

given. 
a 
IOM 2009 Guidelines; 

b 
Combined overweight and obese women into one group; 

c 
Significantly reduced 

excessive weight gain for normal weight women, but not for overweight or obese women; 
d
 IOM 1990 

Guidelines; 
e 
Significantly reduced gestational weight gain for overweight women only; 

f
 Excluded obese 

women; 
g 
Significant differences only for subgroups, specifically low-income normal weight and over-

weight women. Weight gain not reported; 
h 
Significantly reduced excessive weight gain in normal weight 

women only, opposite trend (but not significant) seen in heavier women. No standard deviations reported 

for weight. 

 

One of the reasons that interventions tested to date have been minimally effective, at best, is that 

they may have included ineffective strategies. In a study combining a systematic review of the literature 

with a meta-analysis, Gardner et al. (2011) reported that the most commonly used strategies in 

interventions addressing prenatal weight gain were self-monitoring, intensive counseling, performance 

feedback, and goal setting.  The authors concluded that evidence is inconsistent about which strategies 

were most promising (Gardner et al., 2011).  In a meta-analysis of 19 studies, Hill, Skouteris, and Fuller-

Tszkiewicz (2013) came to the opposite conclusion and found that many of these same techniques were 

associated with more effective interventions. None of the interventions evaluated in these meta-analyses 
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specifically included techniques to help women manage food cravings (Gardner et al., 2011; Hill et al., 

2013). Lack of clarity about which interventions work best is particularly problematic for overweight and 

obese women, who are at greatest risk of excessive prenatal weight gain and have benefited the least from 

the interventions studied thus far. 

Summary 

Women who gain weight beyond the upper limit of the recommended IOM prenatal weigh gain 

ranges are more likely to develop obesity, hypertension, and diabetes than women who gain within the 

IOM guidelines. Because the interventions tested to date have been minimally effective, the impact of 

other key variables, such as cravings, need to be considered. The effectiveness of interventions is 

particularly poor among overweight and obese women. If cravings are found to impact prenatal weight 

gain, then developing strategies to reduce the impact of cravings will need to be designed and tested, 

particularly for women at greatest risk of excessive prenatal weight gain. 

Physiology of Appetite and Cravings 

Cravings are a common feature of pregnancy, yet little is known about the physiologic changes in 

appetite regulation during pregnancy that results in an increase in cravings. Appetite regulation is 

accomplished through a complex interplay between the reward center of the brain, which impacts the 

perceptions of pleasure or displeasure associated with eating, and homeostatic processes, which balance 

energy intake and expenditure and result in stable weight.  In non-pregnant women, food cravings are 

more likely to be related to the reward center of the brain than to homeostatic processes. But in 

pregnancy, increased hunger can be precipitated by the increased caloric needs in pregnancy and may be 

interpreted as cravings by some women. Dietary intake, and ultimately weight, is influenced by the 

interrelationships between the processes composing the homeostatic and hedonistic pathways. 

Appetite Regulation   

Most individuals maintain a stable body weight despite significant fluctuations in day-to-day 

energy intake and expenditures. Stable weight is a result of the interactions between peripherally released 
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hormones, gastrointestinal peptides, and inputs regulated centrally primarily by the hypothalamus (Neary, 

Goldstone, & Bloom, 2004).  The most salient elements in these homeostatic processes in pregnancy are 

insulin and leptin (peripherally released hormones), ghrelin and cholecystokinin (gastrointestinal 

peptides), and  a number of centrally-released  neuropeptides, in particular neuropeptide Y (NPY), 

melatonin-concentrating hormone (MCH), agouti-related protein (AgRP), corticotrophin-releasing factor 

(CRF), cocaine- and amphetamine-regulated transcript (CART), alpha-melanocortin-stimulating hormone 

(α-MSH), and serotonin.   

Each of these substances either enhances or suppresses appetite. Leptin is synthesized in adipose 

tissue and works centrally to reduce food intake; its actions are mediated through the hypothalamus. 

Levels increase in humans after several days of overeating and fall with fasting; these fluctuations are out 

of proportion to an individual’s fat mass. Thus leptin is thought to affect weight stability even before 

weight gain has occurred by triggering a reduction in food intake and an increase in metabolic rate (Klok, 

Jakobsdottir, & Drent, 2007; Neary et al., 2004). Ghrelin is synthesized primarily in the stomach; one of 

its effects is to increase food intake. It is thought to signal pre-meal hunger and meal initiation (Neary et 

al., 2004). Higher pre-meal plasma ghrelin levels correlate with higher hunger scores in humans (Klok et 

al., 2007; Stanley, Wynne, McGowan, & Bloom, 2005). Cholecystokinin is thought to play a role in the 

cessation of eating through its impact on perceptions of satiety (Klok et al., 2007; Neary et al., 2004; 

Stanley et al., 2005).  

 In addition, centrally released neuropeptides, such as NPY, melatonin-concentrating hormone 

(MCH), and agouti-related protein (AgRP), stimulate the appetite, whereas others, such as corticotrophin-

releasing factor (CRF), cocaine- and amphetamine-regulated transcript (CART), alpha-melanocortin-

stimulating hormone (α-MSH), and serotonin, suppress it (Stanley et al., 2005; Williams et al., 2001). 

Release of the neuropeptides is affected by the gastrointestinal peptides and peripherally-released 

hormones. For example, NPY release is stimulated by ghrelin, one of the gastrointestinal peptides. CART 

release is stimulated by leptin, insulin, and glucocorticoids and results in diminished appetite (Leibowitz 
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& Wortley, 2004).  Serotonin has a dual impact. It affects the reward circuitry of the brain through its 

connections between the brain stem and the hypothalamus (Neary et al., 2004; Stanley et al., 2005), but it 

also affects within-meal satiation and post-meal satiety by promoting the release of the agonist α-MSH, 

which results in diminished food intake (Joost, 2012).  

 Many of these neuropeptides are also components of the sympathetic nervous system and regulate 

mood and modulate the stress response, in addition to affecting appetite (Fulton, 2010). Ghrelin activates 

the reward center via the cholinergic-dopaminergic reward link, which is associated with greater 

motivation for and higher intakes of preferred foods (Joost, 2012). Elevated plasma levels of ghrelin have 

been associated with binge eating (Joost, 2012). In contrast, leptin is thought to dampen the reward 

response by suppressing dopamine release in the mesolimbic system (Joost, 2012). Cholecystokinin is 

thought to illicit a similar response. Insulin has a bidirectional response: at low levels it increases, and at 

higher levels it inhibits, dopamine release (Joost, 2012). Together these peptides affect the motivation 

aspect of reward prompted by dopamine, which is one of the key neuropeptides affecting the reward 

center (Fulton, 2010; Joost, 2012). The reward circuitry of the brain is involved with the formation of 

motivation, memory and habit, as well as the hedonistic evaluation of stimuli (Figlewicz & Benoit, 2009; 

Fulton, 2010). 

 Food cravings are thought to be strongly related to the reward circuitry of the brain (Hill, 2007). 

Higher sensitivity to reward is associated with overeating, particularly of high-fat sweet foods (Davis et 

al., 2007). It was also associated with obesity in a convenience sample of healthy pre-menopausal women 

(N = 151) (Davis et al., 2007). Davis et al (2007) used structural equation model to test the relationships 

between sensitivity to reward; overeating resulting from binge eating, external eating, and emotional 

eating; preferences for high-fat and high-sugar foods; and BMI.  The proposed model was a good fit with 

the data. Sensitivity to reward was significantly correlated with overeating (r = .57, p <.01) and food 

preferences (r = .41, p <.01); in turn, overeating (r = .32, p <.01) and food preferences (r =.18, p<.05) 

were positively associated with higher BMI.  
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Emotional eating, which is associated with higher sensitivity to reward, is used by some 

individuals to manage feelings of stress, depression, or anxiety (Adam & Epel, 2007; Ouwens, van Strien, 

& van Leeuwe, 2009). Based on an extensive distillation of the literature, Macht (2008) developed a 

model describing the relationships between stress, appetite, and dietary intake. In this model, Macht 

(2008) postulates that high stress suppresses appetite and moderate stress will dampen or enhance appetite 

depending on an individual’s cognitive and emotional relationship to food.  Some individuals actively 

monitor their dietary intake; they are described as having dietary restraint. For individuals with high 

levels of dietary restraint, both positive and negative emotions can undermine the cognitive controls these 

individuals use to modulate their dietary intake. Less control results in increased intakes of food. 

Individuals with high levels of dietary restraint are more likely to binge when their cognitive controls 

lapse.  Individuals who use food intake to manage negative emotions will increase their intake, 

particularly of sweets and fats, under stress (Macht, 2008). Individuals with healthier orientations towards 

food are relatively unaffected by stress (Macht, 2008).  

 In summary, appetite regulation is governed by a complex interplay between physiologic 

demands and emotional needs. The hypothalamus plays a key role. It integrates the messages received 

from the peripherally released hormones, endocrine hormones, gastrointestinal peptides, centrally 

released neuropeptides, and signals from the brain stem and reward center.  Taken together, the hedonistic 

and homeostatic processes affecting appetite form a complex feedback loop, which for most non-pregnant 

individuals results in relative stability in weight. 

Changes in Appetite Regulation in Pregnancy 

 However, changes in appetite must occur in pregnancy to allow the mother to gain enough weight 

to meet the demands of pregnancy and lactation. Although it is not clear how this occurs, the usual 

anorexic peptides are down-regulated early in pregnancy. There is an increased expression of NPY and 

AgRP, which stimulate appetite, and a decline in levels of α-MSH, which normally suppresses appetite. 

These changes prompt increases in food intake and weight gain (Grattan, Ladyman, & Augustine, 2007). 
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Leptin levels rise substantially in pregnancy due to its release from the placenta and accumulating 

maternal fat stores (Grattan et al., 2007; Tessier, Ferraro, & Gruslin, 2013).  In non-pregnant women, high 

levels of leptin suppress appetite, but this does not occur in pregnancy. Thus pregnancy induces leptin-

resistance (Grattan et al., 2007; Tessier et al., 2013).  

In turn, leptin resistance is thought to contribute to the development of insulin resistance which is 

normal in pregnancy (Newbern & Freemark, 2011). Other hormones that likely contribute to the 

development of insulin resistance include placental growth hormone, progesterone, and glucocorticoids 

(Newbern & Freemark, 2011).  Maternal insulin resistance blocks uptake of glucose into maternal cells, 

thereby increasing the availability of key nutrients to the fetus (Newbern & Freemark, 2011). Thus insulin 

resistance is an important adaptation that facilitates healthy fetal growth and development (Newbern & 

Freemark, 2011; Tessier et al., 2013). 

Other changes in the hormonal milieu associated with pregnancy are thought to precipitate weight 

gain. Likely contributors are rising levels of progesterone, prolactin, oxytocin, and placental lactogen in 

pregnancy and the lack of cyclic changes in estradiol levels (Augustine, Ladyman , & Grattan, 2008; 

Douglas, Johnstone, & Leng, 2007; Grattan et al., 2007; Newbern & Freemark, 2011). Progesterone is 

associated with increased dietary intake even in the presence of high levels of leptin (Grattan et al., 2007). 

Estradiol inhibits food intake and increases leptin sensitivity; the relative decrease in estradiol compared 

to progesterone in pregnancy may attenuate this usual response (Augustine et al., 2008). 

Hyperprolactinemia, triggered by activation of prolactin receptors by maternal prolactin and placental 

lactogen, may also affect dietary intake (Newbern & Freemark, 2011). While not well understood, the 

changes induced by pregnancy in maternal and placental release of various hormones lead to an increase 

in hunger, dietary intake, weight gain, and a redistribution of critical nutrients to the fetus.  

Physiologic Correlates of Cravings in Pregnancy 

The physiology of cravings in pregnancy is unknown. Pregnancy induces both leptin and insulin 

resistance; these hormones affect appetite and modulate the reward circuitry in women who are not 
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pregnant (Figlewicz & Benoit, 2009). Because leptin and insulin levels increase substantially in 

pregnancy, it may be that higher levels of these hormones affect appetite and enhance cravings. However, 

only two studies have studied physiologic correlates of pregnancy cravings. These studies have been 

confined to women with and without GDM. These studies tested the theory that women with cravings will 

have more disordered glucose metabolism as measured by higher serum glucose, leptin, and insulin 

levels. Cravings in these two studies were measured by ‘liking scores’. 

The two critical aspects of food reward are ‘wanting’ and ‘liking’(Joost, 2012). Wanting in the 

context of reward does not refer to cognitively-based desire; rather it refers to conditioned associations 

with reward (incentive salience). Wanting can be unconscious and prompted by cues such as cooking 

smells or food packaging (Joost, 2012). Stimuli that have incentive salience hold more appeal and prompt 

greater effort on the part of the individual to obtain the desired stimuli. ‘Liking’ refers to the hedonic 

impact of a stimuli. In studies of reward, ‘wanting’ is usually measured by the amount of effort that is 

expended to obtain the reward, whereas ‘liking’ is measured by subjective evaluation of the degree of 

pleasure a stimuli imparts (Joost, 2012). Food cravings encompass both of these concepts; foods that are 

highly palpable are craved (liked) and may prompt extra effort on the part of the individual to obtain their 

desired food (wanted).  

Tepper & Seldner (1999) compared changes across time in taste as measured by flavor intensity 

and palatability using ‘liking scores’ in non-pregnant women (n = 12), pregnant women without GDM (n 

= 30), and pregnant women with GDM (n = 25).  Women participated in taste tests using sweetened milk 

samples and glucose solutions twice between 28 and 32 weeks of pregnancy and then again at 12 weeks 

postpartum.  Women with GDM liked sweetened milk equally well during and after pregnancy, whereas 

women without GDM liked sweetened milk samples more postpartum than during pregnancy (Tepper & 

Seldner, 1999). In addition, after a 50-g glucose load, blood glucose levels were positively correlated (r 

=.64, p <.001) with higher liking scores for glucose solutions in women with GDM; this pattern was not 

evident in women without GDM. Higher liking scores were also correlated with higher intakes of fruit 
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and fruit juice in women with GDM, (r = 0.45, p <0.02), but not in women without GDM (Tepper & 

Seldner, 1999). 

In a prospective cohort study, Belzer et al. (2009) reported on the relationships between changes in 

taste, fasting glucose, insulin, and leptin levels in women with and without GDM (n = 15, n = 93 

respectively) and in a non-pregnant control group (n = 19).  All pregnant women showed higher liking 

scores as sweetness increased, but the pattern of liking differed between women with and without GDM. 

Women with GDM liked milk samples with higher concentrations of sucrose more than pregnant women 

with healthy glucose levels. Among women with GDM, there were significant positive correlations 

between higher liking scores and higher levels of fasting leptin (r = .42, p = .017) and insulin (r
 
= .63, p = 

0.004) (Belzer, Smulian, Lu, & Tepper, 2009).  

Summary 

Profound changes in appetite occur in pregnancy. These changes are necessary to ensure the 

health and wellbeing of mother and child. Cravings, which occur in most pregnant women, may be a key 

adaptation to help ensure that the fetus receives critical nutrients.  However, experiencing more cravings 

may be more common, and consequently more problematic, in some pregnant women. Since so many 

women report increases in stress in pregnancy (Woods, Melville, Guo, Fan, & Gavin, 2010), stress may 

undermine an individual’s cognitive controls, trigger cravings, or prompt emotional eating in vulnerable 

pregnant women, resulting in excessive weight gain.  Greater liking of sweets was correlated with higher 

serum levels of glucose, leptin, and insulin in studies comparing women with gestational diabetes to 

women with healthy glucose metabolism.  Thus women with abnormal glucose metabolism or higher 

levels of stress and depression may compose high-risk groups who are more likely to be adversely 

affected by cravings.  

Cravings 

Little research has been conducted on the prevalence of cravings in pregnancy or on identifying 

subpopulations more likely to experience cravings.  A systematic search of the literature used 



39 

 

predetermined terms (English, human, pregnancy, cravings, food preference, and taste) to search 

electronic databases (Pub Med, PsychInfo, Web of Science) and identified eight studies published 

between 1975 and 2014 that described the prevalence of cravings in U.S. women with healthy singleton 

pregnancies (Belzer et al., 2010; Crystal et al., 1999; Finely et al., 1985; Hook, 1978; Pope et al., 1992; 

Tepper & Seldner, 1999; Tierson et al., 1985; Worthington-Roberts et al., 1989). Two more articles were 

identified from the reference lists of the above eight articles that described cravings in British women 

(Dickens & Trethowan, 1971; Fairburn, Stein, & Jones, 1992). Articles addressing cravings in non-

Western populations or for non-food items were excluded in this review.  

All of the 10 identified studies described the prevalence of cravings or the types of food women 

craved (Belzer et al., 2010; Crystal et al., 1999; Dickens & Trethowan, 1971; Fairburn et al., 1992; Finely 

et al., 1985; Hook, 1978; Pope et al., 1992; Tepper & Seldner, 1999; Tierson et al., 1985; Worthington-

Roberts et al., 1989). Six of the 10 articles investigated whether specific subpopulations were more likely 

to experience cravings (Belzer et al., 2010; Crystal et al., 1999; Dickens & Trethowan, 1971; Finely et al., 

1985; Tepper & Seldner, 1999; Worthington-Roberts et al., 1989). Three articles described the 

relationships between cravings and dietary intake (Belzer et al., 2010; Pope et al., 1992; Tierson et al., 

1985).  

Two additional articles were identified that addressed cravings. These articles  did not describe 

the prevalence of cravings, rather they focused on the relationships between cravings and prenatal weight 

gain (Allison et al., 2012; Hill & McCance, 2014).  

Prevalence and Timing of Cravings 

Cravings occur in the majority of women. Prevalence rates reported in the literature range from a 

low of 51% to a high of 93% (Belzer et al., 2010; Dickens & Trethowan, 1971; Finely et al., 1985; Pope 

et al., 1992; Tierson et al., 1985; Worthington-Roberts et al., 1989).  In a retrospective cross-sectional 

study, British nulliparous women (N = 100) who were interviewed within a few days after birth reported 

craving on average 1.8 food items in their pregnancy (Dickens & Trethowan, 1971).  Crystal, Bowen, and 



40 

 

Bernstein (1999) reported higher numbers of cravings. In this retrospective cross-sectional study (N = 

131), pregnant women were interviewed in mid-pregnancy and asked to recall the numbers of cravings 

they experienced before and during their pregnancy. Women reported an increase in cravings from 2.60 

(SD = 0.3) food items before pregnancy to 4.04 (SD = 0.04) food items during pregnancy (Crystal et al., 

1999).  

Similar findings are seen in prospective studies. Fairburn, Steins, and Jones (1992) interviewed 

British pregnant women (N = 100) twice in early to mid-pregnancy and again in the third trimester. Fifty-

three percent of women experienced cravings, which began on average at 9.2 weeks (range 4 to 20 weeks) 

of pregnancy and lasted on average 10.3 weeks (range 1 to 27 weeks) (Fairburn et al., 1992). Tierson et 

al. (1985) interviewed women (N = 400) about the onset and duration of cravings for 70 food items at five 

time points in pregnancy (< 13, 16, 20, 30, and 38 weeks of pregnancy). The onset of cravings began for 

over 90% of these foods in the first or early second trimester (Tierson et al., 1985). The duration of 

cravings lasted more than ten weeks for 70% of the foods women reported craving. 

 Pope et al. (1992) interviewed adolescent women (N = 97) every two weeks in the third trimester 

of pregnancy and then again at one year postpartum.  Eighty percent experienced at least one craving, 

50% reported two or more cravings, and 10% reported five or more cravings. Cravings were reported by 

41% of women by the 12 week of pregnancy and by 86% of women by the end of the second trimester. 

Nearly 80% of women reported that cravings persisted throughout pregnancy.  Although the authors did 

not describe the prevalence of cravings that persisted after birth, Pope et al (1992) reported that some 

women continued to experience cravings at one year postpartum (Pope et al., 1992).  

Worthington, Little, Lambert, and Wu (1989) analyzed the frequency of cravings in women who 

exclusively breastfed (n = 220) compared to those who bottle fed (n = 243) their infants in a postpartum 

cohort study. Women were interviewed within four weeks of birth, at three months, and at one year 

postpartum. Overall 93% of women reported experiencing cravings in pregnancy compared to 75% of 

women postpartum (Worthington-Roberts et al., 1989). The authors hypothesized that lactating women 
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would have greater numbers of cravings due to the physiologic demands of breastfeeding. Although no 

statistical significant differences were noted in the prevalence or numbers of cravings between groups, 

lactating women reported craving 3.7 food items in pregnancy and 2.5 food items at one year postpartum 

whereas women who bottle fed their infants reported craving 5.1 food items in pregnancy and 3.8 food 

items at one year postpartum (Worthington-Roberts et al., 1989). 

In a prospective cohort study of pregnant women with GDM (n = 15) and without GDM (n = 97) 

and non-pregnant controls (n =19), Belzer, Smulian, Lu, and Tepper (2010) obtained data on self-reported 

cravings and dietary intake at 16 to 20 weeks, 24 to 28 weeks, and 34 to 39 weeks of pregnancy and at 6 

to 10 weeks after delivery.  Belzer et al. (2010) found that cravings declined in women with and without 

GDM as the pregnancy progressed, cravings were experienced by 77.8% of women with GDM and 81.0% 

of healthy women at 16 to 20 weeks, then rates declined to 60% and 57.4% in women with and without 

GDM, respectively, by 34 to 38 weeks gestation (Belzer et al., 2010).  Cravings were relatively stable 

across time in non-pregnant women, affecting 50% to 69% of women in the control group. Cravings 

postpartum were experienced by 16.7% of women with GDM, 55.2% of women without GDM, and 50% 

of non-pregnant women in the control arm at 6 to 10 weeks postpartum (Belzer et al., 2010). 

 In total, these studies suggest that cravings are more common in pregnancy than before or after 

pregnancy. They affect the majority of pregnant women, generally beginning in the first half of pregnancy 

and fading to some degree in the last few months of pregnancy. However, the quality of the evidence 

addressing food cravings in pregnancy is poor. Many of these studies analyzed prevalence based on 

retrospectively recalled cravings; only three followed women prospectively from early to late pregnancy 

(Belzer et al., 2010; Fairburn et al., 1992; Tierson et al., 1985), making it difficult to understand what 

would be considered a normal craving pattern in pregnancy.   

 In animal research, pregnant mice increase their consumption of food in advance of significant 

changes in fetal mass. A similar pattern seems to occur in pregnant women in that cravings peak in early 

to mid-pregnancy before significant weight gain occurs (Belzer et al., 2010). For most pregnant women, 
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weight gain is minimal in the first trimester, greatest in mid-pregnancy, and slows in the third trimester 

(Institute of Medicine & National Research Council, 2009). If cravings prompt eating, then cravings 

should follow the same pattern: begin in early pregnancy, peak mid-pregnancy, and decline at the end of 

pregnancy. Having a better understanding of what would be considered a ‘normal’ number of cravings, 

when cravings are expected to occur, and how long they would be expected to last would make it possible 

to identify women who are experiencing ‘abnormal’ patterns of cravings that would be more likely to 

prompt excess dietary intake and result in excess prenatal weight gain.   

Craved Foods 

Cravings tend to be for foods within a woman’s usual repertoire (Finely et al., 1985). The most 

commonly reported craved food items include sweets (Belzer et al., 2010; Finely et al., 1985; Hook, 

1978; Tepper & Seldner, 1999; Tierson et al., 1985), fruits and fruit juice (Belzer et al., 2010; Finely et 

al., 1985; Hook, 1978; Tepper & Seldner, 1999; Tierson et al., 1985), milk (Finely et al., 1985; Tierson et 

al., 1985), carbohydrates (Hook, 1978; Tepper & Seldner, 1999), salty items (Tepper & Seldner, 1999), 

ice (Tepper & Seldner, 1999), seafood (Tepper & Seldner, 1999), and savory items (Belzer et al., 2010). 

The top three most commonly cited food cravings reported in the literature are listed in Table 3 by their 

ranking in individual studies.  
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Table 3  

Most Commonly Reported Food Cravings by Ranking in Individual Studies 

Ranking  Food items Number of Studies Source 

1 Sweets 3 Pope 1992, Finley 1985, Hook 1975 

Chocolate 2 Tierson 1985, Fairburn 1992 

Fruit and fruit juices 1 Tepper 1999 

2 

  

Fruit/fruit juice/citrus fruit 3 Pope 1992, Fairburn 1992, Tierson 1985 

Dairy 2 Hook 1975, Finley 1985 

Desserts 1 Tepper 1999 

3 Fruit 2 Hook 1975, Finley 1985 

 Ice cream 1 Tierson 1985 

 Carbohydrates 1 Tepper 1999 

 Protein Main Dishes, Fish 1 Pope 1992, Finley 1985 

 Savory foods 1 Fairburn 1992 

 

Influence of Cravings on Dietary Intake 

Only three studies were identified that directly addressed the relationships between pregnancy 

cravings and dietary intake. Tierson et al (1985) and Pope et al (1992) reported that cravings were 

positively associated with increased dietary intake whereas Belzer et al. (2010) found no relationships 

between cravings and consumption of food items. Details of these studies are discussed below.  

In a prospective cohort study, Tierson, Olson, and Hook (1985) interviewed pregnant women (N 

= 400) regularly throughout pregnancy beginning in the first trimester. Dietary intake was measured using 

a 24-hour diet recall and a 7-day diet history. Food cravings were defined as ‘strong likes’. The authors 

found that women who had cravings for milk (n = 12), eggs (n = 9), or fruit (n = 68) had significantly 

higher intakes of these items than women without cravings, p <.05.  For women with these cravings, 

intake of milk nearly tripled from a woman’s last menstrual period until 12 weeks of pregnancy, while the 

consumption of eggs and fruit doubled in the same time period. Cravings were associated with increased 

intake for 16 of the 18 food items that could be tracked over time (Tierson et al., 1985). Dietary intake of 

craved food items jumped most dramatically in the first trimester. 

In a similar study of pregnant adolescent women (N = 97), Pope et al. (1992) interviewed young 

women aged 11 to 17 years every two weeks in the third trimester of pregnancy and then at one year 
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postpartum. Dietary intake was assessed with two 24-hour recalls and 2-day dietary records. Women were 

queried about the types, onset, and duration of cravings and their beliefs relative to dietary cravings. The 

definition of craving was not described by the authors.  Expectations about cravings were not associated 

with the reported frequency or numbers of cravings experienced by women. Women with cravings for 

sweets had significantly higher intakes of sugar than those who did not crave sweets (148 g vs. 120 g, 

respectively; F = 5.57, p = .02) and of energy (2,922 kcal vs. 2,364 kcal, respectively; F = 6.28; p = .01). 

Women with cravings for salty snacks compared to those that did not have cravings for salty snacks had 

significantly higher intakes of fat (122 g vs. 96 g; F = 6.28; p = .02) and salt (4,267 mg vs. 3,405 mg; F = 

5.69, p = .02). Cravings for fruit was associated with a non-significant trend towards higher consumption 

of vitamin C (115 mg in women with fruit cravings vs. 92 mg in women with no fruit cravings; F = 2.98; 

p = .09).  

The third study by Beltzer et al. (2010) analyzed food cravings and dietary intake obtained at 

three time points in pregnancy (16 to 20 weeks, 24 to 28 weeks, and 34 to 39 weeks of pregnancy) in 

healthy pregnant women (n = 93), women with diet-controlled GDM (n =19), and non-pregnant women 

(n =19). Cravings were defined as ‘a strong desire to eat a specific food’. Women were asked to name 

their three strongest food cravings (defined as the frequency cravings occurred over the preceding week).  

Cravings for specific food items were grouped into sweets, salty, savory, starchy, non-sweet dairy, and 

‘others’ categories. Because only sweet and savory cravings were common, data analysis was confined to 

those two groups of craving. Dietary intake was assessed using a food frequency instrument. No 

relationship was found between sweet cravings and dietary intake in pregnant or non-pregnant women. 

The authors did not report on the relationships between total cravings or savory cravings and dietary 

intake. 

In summary, the research on the relationships between cravings and dietary intake in pregnancy is 

limited. The findings of the three studies are difficult to interpret as the studies were conducted in 

different populations and used different measures to describe cravings and dietary intake.  
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Relationship between Dietary Intake and Prenatal Weight Gain  

Because so few studies have been conducted to date on the relationships between cravings and 

dietary intake, a review of the literature was done to see what is known about the intake of specific foods 

relative to weight gain.  Many women appear to increase their intake of unhealthy food in pregnancy. 

Women enrolled in two prospective cohort studies (Olafsdottir et al., 2006; Olson & Strawderman, 2003) 

and three cross sectional studies (Clark & Ogden, 1999; Pick, Edwards, Moreau, & Ryan, 2005; Pope, 

Skinner, & Carruth, 1997) report increases in pregnancy in the consumption of sweets (Olafsdottir et al., 

2006; Pope et al., 1997), milk (Finely et al., 1985; Olafsdottir et al., 2006; Pick et al., 2005; Pope et al., 

1997), grains (George, Hanss-Nuss, Milani, & Freeland-Graves, 2005; Pope et al., 1997), fruit (George et 

al., 2005; Pick et al., 2005; Pope et al., 1997), vegetables (George et al., 2005; Pope et al., 1997), and 

protein (Finely et al., 1985; George et al., 2005). Higher intakes of some of these food items, such as 

protein (Lagiou et al., 2004; Uusitalo et al., 2009), animal fat (Lagiou et al., 2004), milk (Olafsdottir et al., 

2006), and sweets (Olafsdottir et al., 2006; Uusitalo et al., 2009) are associated with excessive prenatal 

weight gain.  

Conversely, lower intakes of healthy foods are also associated with greater weight gain (Shin, 

Bianchi, Chung, Weatherspoon, & Song, 2014). After adjusting for age, race/ethnicity, trimester of 

pregnancy, education, marital status, family poverty, supplement use, physical activity, and pre-

pregnancy BMI, Shin et al (2014) reported that eating fewer vegetables than recommended was 

associated with a three-fold increase in exceeding the IOM weight gain recommendations, AOR 3.8, 95% 

CI [1.1, 13.2], p = .03, in a cross-sectional study of women who participated in 2005 NHANES (N = 

490). 

 Not only are intakes of specific foods associated with excessive prenatal weight gain, but so are 

perceptions of an overall increase in dietary intakes in pregnancy. Of the women (N = 622) enrolled in a 

prospective cohort study of primarily White women in Upstate New York, 23% reported ‘eating a lot 

more’ in pregnancy. Women who ‘ate a lot more’ compared to those that ‘ate a little more’ were 
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significantly more likely to exceed IOM recommendations, AOR 2.35, 95% CI [1.2, 4.5](Olson & 

Strawderman, 2003). In a similar observational study (N = 144), women who perceived themselves as 

eating more in pregnancy were more likely to exceed weight gain recommendations, OR 3.14, 95% CI [ 

1.18, 8.36] (Althuizen, van Poppel, Seidell, & van Mechelen, 2009). 

 Eating more in pregnancy, as well as consuming more sweets and drinking more milk, was also 

associated with greater weight gain in a prospective cohort study of  healthy pregnant Icelandic women (N 

= 495). After adjusting for maternal age, length of pregnancy, and smoking, eating more in late 

pregnancy, but not early pregnancy, was associated with increased risk of excessive weight gain, AOR 

2.04, 95% CI [1.17, 3.58]. Eating more sweets in early pregnancy was associated with the highest risk of 

gaining more weight than recommended, AOR 2.52, 95% CI 1.10, 5.77 (Olafsdottir et al., 2006).   

Similar findings were reported by Uusitalo et al (2009) in a retrospective cohort study of Finnish 

women (N = 3,360), which showed that consumption of fast food (r
2
 = .116) and bread (r

2
 = .114) was 

positively correlated with higher gestational weight gains. Women whose diet fell in the highest quartile 

of the Fast Food Pattern and Traditional Bread Group Pattern gained 1.3 kg and 0.9 kg more, respectively, 

over the course of pregnancy than those in the lowest quartiles (Uusitalo et al., 2009).  

Streuling et al (2011) identified 12 observational studies addressing the relationships between 

dietary intake and prenatal weight gain. The authors were unable to create a summary statistic given the 

disparate definitions of dietary intake and prenatal weight gain used in the studies included in the review. 

However, the authors concluded that the evidence suggests that greater intake of protein, dairy, and 

energy is positively associated with higher prenatal weight gain (Streuling, Beyerlein, Rosenfeld, 

Schukat, & von Kries, 2011). 

Summary 

 Cravings affect almost all pregnant women. Cravings are associated with increased intake in 

two of the three studies addressing the relationships between cravings and dietary intake. Many of the 

food items reported to be craved in the literature are the same food items that are associated with higher 
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weight gain.  Cravings for sweets, dairy, and protein are among the top three most commonly reported 

craved foods; all are associated with higher prenatal weight gain (Lagiou et al., 2004; Olafsdottir et al., 

2006; Uusitalo et al., 2009). These studies suggest that cravings could increase dietary intake and impact 

weight gain. 

Prenatal Weight Gain 

 This section will discuss what is known about the relationships between dietary cravings and 

prenatal weight gain, as well as characteristics of women that are associated with prenatal weight. The 

most important of these characteristics are age, parity, and BMI. These three factors affect prenatal weight 

gain and should be considered for inclusion as confounding variables in any analysis involving prenatal 

weight gain.  

Cravings and Prenatal Weight Gain 

Only two studies describing the associations between dietary cravings and prenatal weight gain 

have been conducted. Both concluded that cravings were associated with higher prenatal weight gain 

(Allison et al., 2012; Hill & McCance, 2014). Only one of these two studies has been published in a peer-

reviewed journal (Allison et al., 2012); the other is as of now only available as an abstract published on-

line (Hill & McCance, 2014). Both of these studies are described in detail below.  

In a study on the relationship between psychosocial factors and prenatal weight gain in 

overweight and obese African American women (N = 120), Allison et al. (2012) asked women to 

complete a questionnaire packet in mid-pregnancy between 14 and 24 weeks of pregnancy and then 

tracked their weight until the end of the pregnancy. Women were queried about symptomatology 

suggestive of eating disorders and depression, amount of sleep they got each night, and about their dietary 

behaviors (Allison et al., 2012). The instrument packet included several questions on food behaviors 

thought to be potentially related to weight gain: overeating at meals, snacking between meals or after 

dinner, eating due to physical hunger, eating due to cravings, and eating when anxious, bored, stressed, 

depressed, or alone. Women were asked to what extent these dietary behaviors influenced their weight 
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gain on a Likert scale from 1 (contributes not at all) to 5 (contributes the greatest amount).  Among all the 

psychosocial and dietary behavior variables, only the item ‘eating foods because I crave them’ was 

significantly correlated with gestational weight gain, r = .21, p <.05 (Allison et al., 2012). Stepwise 

backward regression analyses were conducted with prenatal weight gain as the dependent variable and the 

following independent variables entered into the model: cravings, age, gestational age, pre-pregnancy 

BMI, and education. Weight gain progressively increased as women endorsed greater influence of 

cravings on weight gain. A one unit increase on the 5-point Likert scale asking women about the degree 

to which cravings contributed to their prenatal weight gain was associated with an adjusted β of a 5.1 kg 

per unit increase in prenatal weight gain (Allison et al., 2012). 

The second article on prenatal weight gain has not yet been published. An abstract from the 

HAPO Study Cooperative Research Group published on line indicates that dietary craving are associated 

with both unhealthy dietary intake and greater prenatal weight gain (Hill & McCance, 2014). HAPO is a 

five year, prospective observational study that has recruited over 25,000 pregnant women in ten countries 

(HAPO Study Cooperative Research Group, 2002). Dietary intake and information on cravings was 

collected at 29 weeks of pregnancy for women participating in the Belfast cohort of the HAPO study, N = 

1,639. The frequency of cravings did not differ between women who were underweight or normal weight 

compared to those who were overweight, or obese before the pregnancy (Hill & McCance, 2014). 

Compared to women without cravings, women with food cravings had higher energy intake (M = 9,721 

kj, SD = 3,016 vs. M = 9,256 kj, SD = 2,786, p = .002) and greater prenatal weight gain (M =9.55 kg, SD 

= 5.4 vs. M = 8.95 kg, SD = 5.4, p = .049), respectively (Hill & McCance, 2014). Of note is that the 

weight gain associated with cravings is small.  Women with cravings gained on average 1 kilogram more 

in weight than those without cravings. Details are needed on how dietary intake and cravings were 

measured and how confounding variables, in particular BMI, were accounted for before an assessment 

can be made on the quality of this study.  
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In summary, little research has yet been published on the contributions of cravings to prenatal 

weight gain. While two studies are suggestive of a relationship, more rigorous and better designed studies 

are needed. Allison et al. (2012) asked only one non-neutral question on cravings. It asked the extent to 

which cravings contributed to weight gain. A better question would have been to ask women whether they 

were experiencing cravings and if so, the strength of those cravings from mild to strong, without asking 

about contribution to weight gain. Too few details are available on the study by Hill et al. (2014) to 

evaluate its quality.  

Factors Associated with Prenatal Weight Gain 

 Three factors influence prenatal weight gain: age, parity, and BMI. These factors are potential 

confounding variables and should be considered for inclusion in any analysis of prenatal weight gain. 

   Age and Parity. In an extensive review of the state of the science, the authors of the 2009 

Institute of Medicine Report, Weight Gain During Pregnancy: Reexamining the Guidelines, concluded 

that the weight of the evidence suggests that adolescents gain more than older women in pregnancy and 

women over 35 years of age gain less weight. The IOM 2009 report did not address the relationship 

between parity and weight gain. This may be because parity has a positive correlation with age, (i.e., 

younger women are more likely to be nulliparous and older women have usually had more pregnancies 

than younger women). However, cohort studies have consistently reported that, compared to multiparous 

women, nulliparous women gain more in pregnancy (Chasan-Taber et al., 2008; Chu et al., 2009; Lan-

Pidhainy, Nohr, & Rasmussen, 2013; Olson & Strawderman, 2003). For example, in a prospective cohort 

study of Hispanic women (N = 770) analyzing predictors of inadequate and excessive prenatal weight 

gain, Chasen-Taber et al., (2008) reported that the percentage of women exceeding IOM 

recommendations dropped as age increased. Rates of excessive prenatal weight gain were 34.5 % in 

women aged < 20 years, 31.2 % in women 20 to 24 years, 27.1 % in women 25 to 29 years, and 28.3% in 

women 30 to 39 years, p <.001. Similarly, nulliparous women gained more weight than multiparous 

women.  Fifty-eight percent of primiparous women gained more weight than recommended compared to 
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38.9% of pregnant women with one older child and 32.6% of pregnant women with two or more older 

children, p <.001 (Chasan-Taber et al., 2008). 

    BMI. Being overweight or obese, which affects nearly 60% of all women between the ages of 20 

and 39 years of age (Flegal, Carroll, Ogden, & Curtin, 2010), increases the likelihood of gaining too much 

weight in pregnancy (Krukowski, Bursac, McGehee, & Delia, 2013; Walker et al., 2009).  Overweight 

women were 2.87 times (95% CI [2.11, 3.90]), and obese women 1.82 times (95% CI [1.38, 2.39]), more 

likely than normal-weight women to exceed the upper limit of the weight ranges recommended by the 

IOM in a case-control study of Hispanic women living along the New Mexico-Mexico border (N =1,597) 

(Walker et al., 2009). In an analysis of data taken from the Arkansas Pregnancy Risk Assessment 

Monitoring System (N = 4,619 African American and White women), Krukowski et al. (2013) reported 

that, regardless of race, overweight women were three times more likely and obese women four times 

more likely than normal weight women to gain more than recommended by the 2009 IOM guidelines (OR 

3.21, 95% CI [2.64, 3.91] and OR 4.37, 95% CI [3.50, 5.46], respectively).    

             Summary 

 The evidence is too preliminary to determine if cravings are related to prenatal weight gain. 

Analyses of factors associated with prenatal weight gain should include age, parity, and BMI as potential 

confounding variables. 

Populations at Risk of Experiencing Cravings 

 Because cravings are so common, it is likely they are a physiologic adaptation to help ensure that 

women consume a sufficient amount of calories in pregnancy. If this is so, cravings may only be 

problematic in subpopulations experiencing more persistent or numerous cravings. Minimal research has 

been conducted to date on identifying subpopulations at greater risk of experiencing cravings in 

pregnancy. Researchers have investigated the relationships between cravings in pregnancy and nausea 

and vomiting [one study,(Crystal et al., 1999)], diet [one study, vegetarians vs. non-vegetarians,(Finely et 

al., 1985)], lactation status, [one study (Worthington-Roberts et al., 1989)], gestational diabetes [two 
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studies, (Belzer et al., 2010; Tepper & Seldner, 1999), smoking [two studies, (Adegboye et al., 2010; 

Dickens & Trethowan, 1971)] and stress [one study, (Dickens & Trethowan, 1971)]. Of these 

subpopulations, women who smoke cigarettes or experience stress are pertinent to this study.   

Smoking 

 This section will discuss what is known about the relationships between smoking and cravings in 

pregnant women and then what is known about smoking and cravings in non-pregnant individuals. It will 

conclude with a discussion about the relationship between smoking and prenatal weight gain. 

             Cravings and Pregnant Smokers. Food cravings have been reported to be related to smoking in 

pregnancy. Dickens et al. (1971) investigated the relationships between smoking and cravings/aversions 

in pregnancy in a cross–sectional study of pregnant British women (N = 100). Women who smoked 

before pregnancy were significantly more likely to experience cravings and/or aversions than non-

smokers, x
2
 = 4.966, n =1, p < 0.05 (Dickens & Trethowan, 1971). However, the authors did not describe 

demographic or medical information such as age, parity, BMI, or the amount of cigarettes women 

smoked. 

In a prospective study (N = 1,573) investigating the association between smoking and prenatal 

weight gain, Adegboye et al. (2010) found that food cravings differed by smoking status. Cravings 

(defined as present/not present) were more prevalent in former smokers (58.7%) compared to current 

smokers (53.6%) and never smokers (50.6%), although these differences did not reach statistical 

significance (p =.08)(Adegboye et al., 2010).  

Based on these two studies, cigarette smoking may be a risk factor for experiencing cravings in 

pregnancy, although the quality and quantity of the research published to date is insufficient to make any 

conclusions.  

             Cravings and Non-Pregnant Smokers. Studies conducted in the general population suggest that 

smokers experience more food cravings than nonsmoker (Mahler & de Wit, 2010; Pepino et al., 2009). 

Mahler and de Wit (2010) conducted laboratory assessments of cue-induced and deprivation-induced 
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cravings for cigarettes and food in the same individuals (N =15 adult smokers). Each individual was asked 

to return to the laboratory four times:(1) after refraining from smoking for 18 hours, (2) after refraining 

from eating for 18 hours, (3) after refraining from both eating and smoking for 18 hours, and (4) having 

eaten and smoked as desired without restriction. At each session, individuals were shown images of 

cigarette smoking and palpable foods. Individuals with greater cue-induced and abstinence-induced 

smoking cravings also had greater cue-induced and abstinence-induced food cravings (r =.57, p <.05) 

(Mahler & de Wit, 2010). The researchers concluded that the findings suggest that some individuals are 

highly sensitive to reward stimuli, regardless of type of reward. 

Pepino, Finkbeiner, and Mennella (2009) assessed food cravings in women by smoking status 

(i.e., never smoked, former smoker, or current smoker) and BMI (i.e., normal weight, overweight, or 

obese) in a cohort of non-pregnant women (N = 229). Cravings were defined as an intense desire for a 

food that was difficult to ignore. Cravings were categorized into groups: high-fat, sweets, 

carbohydrates/starches, and fast-foods. Women were asked to complete questionnaires measuring anxiety, 

anger, and depression. Among smokers, there was a significant correlation between higher BMI and 

higher depression scores, r = .33, p = .008. Current smokers craved high-fat foods more than former or 

never smokers. Current smokers craved food in general, and specifically carbohydrates, more than never 

smokers (Pepino et al., 2009). Other cross-sectional studies have also reported significant positive 

correlations between cravings for cigarettes and food (Jenks & Higgs, 2011; Styn, Bovbjerg, Lipsky, & 

Erblich, 2013). In addition, the quality of dietary intake of pregnant smokers is lower than non-smokers 

(Duarte-Salles et al., 2010; Mathews, Yudkin, Smith, & Neil, 2000; Wen, Rissel, Simpson, Lee, & Baur, 

2011)  

             Smoking and Prenatal Weight Gain. If food cravings are higher in pregnant smokers, then 

these women may gain weight if they act on their cravings. Research studies have reported that women 

who quit smoking in pregnancy gain more weight. For example, women enrolled in a prospective cohort 

study (N = 1,573) who quit smoking had twice the risk of exceeding IOM prenatal weight gain 
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recommendations compared to never-smokers after controlling for dietary patterns, exercise, alcohol 

consumption, and pre-pregnancy BMI, AOR 2.0, 95% [CI 1.4, 3.0], p <.001(Adegboye et al., 2010). In 

this study by Adegboye (2010), current smokers gained the least amount of weight. Other researchers 

have reported similar patterns (Favaretto et al., 2007; Levine, Cheng, Cluss, Marcus, & Kalarchian, 2013; 

Rodrigues et al., 2010).  

Women who reduce the numbers of cigarettes they smoke but still continue to smoke in 

pregnancy also gain more weight. In a cohort study of never-smokers (n = 2,368), ex-smokers (n = 915), 

and current smokers (n = 717), Favaretto et al. (2007) reported that smokers and ex-smokers gained 0.38 

kg, 95% CI [0.07, 0.68], more for each unit of reduction in smoking (10 cigarettes) after adjusting for age, 

parity, BMI, and educational attainment. When comparing ex-smokers to current smokers, weight gain 

was 0.28 kg, 95% CI [0.09, 0.65], higher for ex-smokers and 0.44 kg, 95% CI [0.11, 0.98], higher for 

smokers for each reduction of 10 cigarettes.  

             Summary. Thus smokers may be vulnerable to experiencing greater numbers of cravings than 

never smokers. In addition, dietary quality is lower and cravings more common, particularly for higher 

caloric foods, in smokers compared to non-smokers.  

Stress and Depression 

 This section will discuss what is known about the relationships between cravings and stress or 

depression in pregnant women and non-pregnant individuals. It will conclude with a discussion of what is 

known about the relationships between stress or depression and prenatal weight gain. 

             Cravings and Stress or Depression in Pregnant Women. To date, only one research study has 

investigated the relationship between cravings and stress in pregnancy. A retrospective cross-sectional 

study of postpartum British women (N =100) found that women who responded to stress with a change in 

appetite experienced greater numbers of cravings than women in any of the other possible groups, i.e., 

women with neither cravings or aversions, women with only aversions, and women with both cravings 

and aversion (x
2
 = 8.039, n = 1, p < 0.005) (Dickens & Trethowan, 1971). Cravings were defined as an 
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increase in desire for a particular food item. The definition of stress and appetite changes was not 

provided by the authors.  

  While food cravings and stress in pregnancy have received little attention, evidence suggests that 

stress negatively impacts the quality of a woman’s diet in pregnancy. Higher stress has been found to be 

associated with poorer quality dietary intake (Fowles, Bryant, et al., 2011; Hurley, Caulfield, Sacco, 

Costigan, & Dipietro, 2005; Lobel et al., 2008). Hurley, Caulfield, Sacco, Constigan, and Dipietro (2005) 

analyzed measures of anxiety, social support, stress, depression, fatigue, and pregnancy hassles and 

uplifts in relationship to dietary intake in a cross-sectional study of healthy pregnant women (N = 134) 

between 24 and 32 weeks of pregnancy. Stress was positively correlated with higher intake of energy (r 

=.22, p <.05), fat (r =.24, p <.01), and protein (r =.24, p <.01 and anxiety was associated with increased 

intake of fats, sweets, and snacks (r =.23, p < .01) (Hurley et al., 2005).  

Fowles, Murphey, and Ruiz (2011) analyzed measures of depression, emotional eating, and 

dietary intake in a small sample (N = 18) of women in the first trimester of pregnancy.  Lower intake of 

folate was associated with eating in response to anger (r = -.75, p =.001) and anxiety (r = -.51, p =.02). 

Eating in response to anxiety was also associated with lower intakes of iron-rich foods (r = -.53, p = 

.04)(Fowles, Murphey, & Ruiz, 2011).  Depression was positively associated with greater intake of 

calcium-rich foods (r =.60, p = .02).  

In a larger follow-up cross-sectional study of women in the first trimester (N = 118), Fowles et al. 

(2011) analyzed the relationships between emotional distress, social support, and dietary habits to dietary 

quality. Emotional distress was measured as a composite score of depression and stress. An index of 

social support was created by combining the amount of social support provided by a women’s partner and 

family. Dietary habits were defined by an instrument measuring unhealthy dietary patterns, such as 

skipping meals, snacking, and frequency of consuming fast foods. Dietary quality was determined by 

analyzing three 24-hour dietary recalls.  Distress was positively correlated with unhealthy dietary habits  
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(r =.395, p <.01) and negatively correlated with dietary quality (r = -.293, p <.01).  Path analysis showed 

that distress was the strongest predictor of dietary quality of all the variables in the model with a 

combined direct and indirect effect of β = -.30. 

In a longitudinal prospective cohort study of pregnant women (N = 279), Lobel et al. (2008) 

elicited information on stress, anxiety, obstetric risk, and health behaviors during three interviews 

conducted over the course of the pregnancy. Higher levels of stress was positively correlated with 

caffeine intake (r =.16) and unhealthy eating (r =.29) and negatively correlated with healthy eating (r = -

.14) and use of prenatal vitamins (r = -.19), all p <.05).  

 In summary, only one study has been conducted to date on the relationships between cravings and 

stress in pregnancy. This study found that cravings were higher in women whose appetite changed in 

response to stress. Individuals whose eating habits are related to their emotional state have been found to 

increase their dietary intake compared to women with a more healthy orientation to food (Macht, 2008).  

Dietary quality of pregnant women is undermined by stress. Thus it is may be that stress provokes 

cravings for unhealthy foods. No research has yet been done evaluating the cognitive processes in 

pregnant women that impact food choice. 

             Cravings and Stress or Depression in Non-Pregnant Individuals. Cravings in the general 

population have been reported to be related to greater neurological sensitivity to reward (Franken & 

Muris, 2005). Individuals with heightened reward sensitivity may be prompted to eat more food than 

those with normal reward sensitivity. In a cross-sectional study of female college students (N = 99), 

Franken and Muris (2005) investigated the relationships between food cravings and sensitivity to reward. 

Participants completed questionnaires on their response to situations that may result in rewards such as 

money, sex, power, sensation, and willingness to avoid situations that may result in worry, punishment, or 

failure. Participants also completed questionnaires on cravings measuring such concepts as planning to 

consume foods, anticipating positive reinforcements or relief of negative mood states by consuming food, 

and responding to environmental cues by an increase in food cravings. Sensitivity to reward was 
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significantly positively correlated with BMI (r =.31, p <.005) and total food craving score (r =.32, p 

<.005). Food cravings were also positively correlated with BMI (r = .24, p <.001).  

 In addition to being related to food cravings and higher BMI, sensitivity to reward has also been 

found to be associated with unhealthy eating patterns (Davis et al., 2007). A cross-sectional study of 

healthy adult women (N = 151) found that sensitivity to reward was significantly correlated with 

overeating (r =.57, p < .05), and that overeating was significantly correlated with binge eating (r =.60), 

external eating(r =.71), and emotional eating (r =.72) (Davis et al., 2007). Emotional eating was also 

significantly correlated with depression in another similar cross-sectional study (Ouwens et al., 2009).  

Ouwens et al. (2009) used structural equation modeling to test the relationships between depression, 

impulse regulation, ability to identify feeling, and emotional and external eating in a cross-sectional study 

of women (N = 549). Depression was significantly associated directly with emotional eating (r =.20, p 

<.01). Depression was also indirectly related to emotional eating through two pathways: (1) impulsivity 

(depression to impulsivity, r =.68, to emotional eating, r =.14, both p <.01) and (2) the inability to 

identify feelings (depression to difficulty identifying feeling, r =.60, to emotional eating, r =.14, both p 

<.01).  

Thus cravings can be indicative of a maladaptive response to stress, depression, or anxiety. 

Pregnancy is stressful for many women (Lundren & Wahlberg, 1999). In one large cross-sectional study 

of pregnant women (N =1,522); 6% reported high stress, 78% reported low or moderate stress, and 16% 

reported no stress (Woods et al., 2010).  In cross-sectional studies of the general population, between 4% 

and 55% of respondents report eating more under stress (Macht, 2008). If pregnant women respond 

similarly, the added stress associated with being pregnant may trigger cravings and overeating.  

Stress or Depression and Prenatal Weight Gain. If experiencing depression or stress triggers 

food cravings, then prenatal weight gain should be higher in women under emotional distress compared to 

those with healthy mood. However, emotional distress (as measured by stress, eating in response to 

negative emotions, and anxiety) has consistently been found to be associated with unhealthy dietary 
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intake, but not prenatal weight gain. Studies examining the relationships between stress or depression and 

prenatal weight gain have reported mixed results. Chasan-Taber et al. (2008) examined the determinants 

of prenatal weight gain in a prospective cohort study of Hispanic women (N =770). The authors 

investigated the relationships between socio-demographic factors, health behaviors, and stress on gaining 

less than or more than recommended by the IOM prenatal weight gain recommendations.  Stress was 

measured by the 4-item Perceived Stress Scale and the Life Events Scale; neither measure was related to 

categorical measures of prenatal weight gain (i.e., gaining less than, meeting, or gaining more than IOM 

guidelines) (Chasan-Taber et al., 2008). Experiencing adverse life events was not significantly associated 

with adhering to IOM prenatal weight gain guidelines in a larger population based study of all pregnant 

women giving birth in Colorado between 2000 and 2002 (N=6,625) (Wells, Schwalberg, Noonan, & 

Gabor, 2006). However, as the numbers of stressful events increased, there was a trend towards lower 

prenatal weight gain. Twenty-two percent of women experiencing no adverse life events gained less than 

is recommended by the IOM compared to 27.7% of women experiencing > 3 adverse events. The risk of 

excessive prenatal weight gain also declined as the numbers of stressors increased, but this trend did not 

reach statistical significance, p for trend=.08. 

Webb, Siega-Riz, and Dole (2009) investigated the relationships between prenatal weight gain 

and stress, depression, and other psychological factors in a prospective cohort study of pregnant women 

(N = 1,605) beginning in early pregnancy. Women were interviewed twice in pregnancy. Variables 

included in this study were psychosocial measures (stress, depression, anxiety, self-esteem, and locus of 

control), as well as smoking status, dietary intake, exercise, and prenatal weight gain.  Greater stress 

levels were marginally associated with inadequate weight gain in unadjusted models. This result was 

attenuated after adjusting for BMI, exercise, and other confounding variables. However, women who 

reported high depressive symptoms at both interviews were significantly more likely to exceed IOM 

weight gain recommendations, p <.05 (Webb, Siega-Riz, & Dole, 2009). The most significant predictor of 

weight gain in this study was having a high baseline BMI. 
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In total, these studies suggest that negative emotions are related to poorer quality dietary intake. 

However, the relationships between stress, depression, and prenatal weight gain are unclear.  

Summary. In summary, studies of non-pregnant women suggest that cravings are more likely to 

be experienced in women undergoing stress or depression. In turn, women with stress or depression are 

more likely to engage in emotional eating, to overeat, and to be overweight or obese. Emotional distress, 

whether measured by stress, anxiety, or depression, is associated with poorer dietary quality in pregnant 

women. Women who eat to manage their emotions experience more cravings and consume more food 

(Macht, 2008). Overweight and obese women are most likely to be affected by emotional eating and by 

excessive prenatal weight gain. The only study to date that included pregnant women also found that food 

cravings were more common in women reporting that stress affected their appetite. Therefore, women 

who are depressed or stressed in pregnancy might report experiencing more problematic cravings than 

women of healthier mood. 

Obesity 

 This section will address the relationships between cravings, dietary intake, eating patterns, and 

weight in obese pregnant and non-pregnant women.   

              Obese Pregnant Women. Only one study has addressed cravings in obese women (Hill & 

McCance, 2014).  In a brief abstract published on line by the Belfast cohort of Hyperglycaemic and 

Adverse Pregnancy Outcome study (HAPO), overweight (n = 491) and obese women (n = 262) had no 

more cravings than women who were underweight or of normal weight (n = 886)(Hill & McCance, 

2014). No details of this study are yet available.  

While little research has been conducted on the relationships between cravings and obesity in 

pregnancy, being obese is consistently associated with consuming a poorer quality diet in early and late 

pregnancy. In a cross sectional study analyzing the dietary quality of women in the first trimester of 

pregnancy (N = 51), BMI was inversely correlated with folate intake, r = -.28, p =.04 (Derbyshire, 

Davies, Costarelli, & Dettmar, 2006). In a similar analysis of a larger sample of women (N = 1,777) in the 
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first trimester of pregnancy, scores of dietary quality as measured by the Alternate Healthy Eating Index 

dropped as BMI increased (- 0.9 points per each 5 kg/m
2
 increase in BMI, 95% CI [-1.3, -0.4]) (Rifas-

Shiman, Rich-Edwards, Kleinman, Oken, & Gillman, 2009). In an analysis of the dietary intake of obese 

pregnant women compared to overweight and normal weight pregnant women in the last trimester of 

pregnancy (N = 2,394), obese women were the least likely to meet the recommended daily intakes of 

fruits and vegetables and had significantly lower overall dietary quality, as measured by the Diet Quality 

index for Pregnancy (Laraia, Bodnar, & Siega-Riz, 2007).  

Obesity is one of the strongest predictors of prenatal weight gain reported in the literature 

(Institute of Medicine & National Research Council, 2009). Experiencing greater or more persistent 

cravings may be one reason that overweight and obese women are less able to adhere to weight gain 

guidelines in pregnancy. It is possible that cravings contribute to the high rates of excessive prenatal 

weight gain seen among overweight and obese women by triggering unhealthy or greater dietary intake.  

Obese pregnant women may also be at risk of experiencing cravings for three reasons. First, 

obese pregnant women are more likely to experience greater levels of leptin and insulin resistance than 

normal weight pregnant women (Catalano, 2010). Higher levels of these hormones in women are 

correlated with higher ‘liking scores’ (Belzer et al., 2009; Tepper & Seldner, 1999). Further, food craving 

have been found to be correlated with higher blood insulin levels in non-pregnant obese individuals 

(Jastreboff et al., 2013). In a study of normal-weight (n = 25) and obese (n = 25) individuals, Jastreboff et 

al. (2013) drew fasting insulin and glucose levels and obtained MRI scans after subjects listened to an 

audio-tape of three personalized guided imagery scripts on favorite foods, stress, and relaxation. After 

exposure to stress and favorite food conditions, food cravings were positively correlated with higher 

insulin levels and activation of the corticolimbic-striatic regions of the brain in obese individuals, but not 

in those of healthy weight (Jastreboff et al., 2013). These regions of the brain are part of the reward 

system of the brain. Therefore, obese women may be physiologically programmed to experience greater 

cravings in pregnancy.  
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Second, obese women are more likely to be depressed (Carey et al., 2014; Kelly, Daniel1, Dal 

Grande, & Taylor, 2011). In a meta-analysis of 16 longitudinal studies that had baseline measures of 

depression and a follow up measure of weight change or obesity, depressed individuals at baseline were 

1.8 times more likely to experience weight gain or to develop obesity in the future (Blaine, 2008).  

Depressed individuals experience more cravings or stronger desires for certain foods than those with 

healthy moods (Christensen, 2007; Mercer & Holder, 1997; Reed, Levin, & Evans, 2008). 

Lastly, obese women are more likely to eat in response to negative emotions (emotional eating) or 

environmental triggers (external eating) (Davis et al., 2007).  Women who engage in these eating patterns 

or who actively refrain from eating certain foods to control their weight (restrained eaters) experience 

greater cravings (Hill, 2007; Macht, 2008; Ozier et al., 2008). Burton, Smit, Lightowlerl (2007) described 

patterns of cravings by gender in relationship to emotional, external, and restrained eating in a cross-

sectional study of Dutch men and women (N = 124). For women, higher BMI was positively correlated 

with total cravings (r =.20, p = 0.04), cravings for fat (r =.28, p = 0.01), and cravings for fast food (r =.21, 

p = 0.03) (Burton et al., 2007). External eating was a significant predictor of total cravings and sweet 

cravings in women. Emotionality was a significant predictor of cravings for sweets and fats in women 

who were restrained eaters. In the final analysis, the authors concluded that cravings mediate the 

relationship between external eating and BMI.  

             Obese Non-Pregnant Women. Other researchers have also reported positive associations 

between emotional and external eating styles, overeating, and higher BMI in cross-sectional (Anschutz, 

Van Strien, Van De Ven, & Engels, 2009; Davis et al., 2007; Ouwens et al., 2009) and in longitudinal 

studies (Keski-Rahkonen et al., 2007) of the general population.  Keski-Rahkonen et al. (2007) obtained 

data on personality, eating styles, and BMI in healthy twins (N = 4,393) at age 16 and then again between 

22 and 27 years of age. Women were significantly more likely than men to engage in comfort eating, to 

use food as a reward, to eat in response to visual cues, to eat throughout the evening, and to snack 

frequently (all p <.001) (Keski-Rahkonen et al., 2007). After controlling for baseline BMI, many of these 
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patterns were significantly related to obesity in young adult women. Risk of obesity was higher in women 

who engaged in restrictive eating patterns (AOR 8.0, 95% CI [4.2, 15.3]), snacked between meals (AOR 

2.7, 95% CI [1.6, 4.6]), ate when prompted by visual cues (AOR 4.4, 95% CI [1.3-14.1]), or ate for 

comfort (AOR 2.4, 95% CI [1.2, 5.0]). The risk was lower for women who attempted to eat healthy foods 

(AOR 0.2, 95% CI [0.1, 0.3]) or avoided highly-caloric foods (AOR 0.4, 95% CI [0.2, 0.6]).  

In total, studies in non-pregnant obese individuals suggest that higher or more intense cravings 

are likely to be positively correlated with BMI. Too little research has been conducted in pregnant women 

to know if there is a relationship between cravings and obesity in pregnancy, but there is evidence that 

dietary quality is worse in obese women compared to women of healthy weight. Therefore, women who 

are overweight or obese at the beginning of their pregnancy may be at risk for experiencing greater 

numbers of cravings, particularly for high-caloric foods, than women of normal weight. 

             Summary. While cravings are a common feature in pregnancy, they may be more pronounced in 

certain women. They may be precipitated by the normal changes in appetite regulation that occur in 

pregnancy, but may also be reflective of already established pre-pregnancy patterns of behavior. Cravings 

are common in women who engage in less healthy patterns of eating, such as emotional, external, or 

restrained eating. Stress or depression can trigger emotional eating in some vulnerable women and 

undermine the ability of women to control their intake. Smokers often report cravings for food as well as 

cigarettes. Thus while cravings are a normal response to pregnancy, they may be more numerous or 

persistent in women who are overweight or obese before pregnancy, who experience stress or depression, 

or who are current or former cigarette smokers. 

Conclusion 

 Few women follow the prenatal weight gain recommendations set by the IOM. Failure to do so is 

associated with significant immediate and long-term risk for the mother and affected infant. Cravings are 

common in pregnancy and may impact dietary intake, thereby influencing prenatal weight gain. Only 

three articles have been found that describe the relationships between cravings and dietary intake; two of 
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these studies, but not the third, found that cravings were related to higher consumption of craved foods. If 

women with cravings respond by eating in excess, then women who report dietary cravings may be at risk 

of gaining too much weight in pregnancy. Although the definitions of cravings vary, the authors of the 

only two studies addressing cravings and weight report higher prenatal weight gain in women with 

cravings as opposed to those without cravings.  

Antecedent factors related to pregnancy such as cravings have received little attention in the 

research literature to date. However, there is some evidence that cravings are greater in women who 

smoke, are obese, or eat in response to stress.  If relationships are found between cravings and prenatal 

weight gain, then interventions may need to be tailored to match the needs of particular at-risk women. 

Counseling on how to manage cravings may be helpful. Preliminary research suggests that techniques, 

such as mindful eating, acupuncture, and psychological interventions, help in the management of cravings 

in the general population. These same techniques may also be helpful in managing cravings in pregnant 

women (Alberts, Mulkens, Smeets, & Thewissen, 2010; Stapleton, Sheldon, Porter, & Whitty, 2011; Van 

Gucht, Baeyens, Vansteenwegen, Hermans, & Beckers, 2010). Therefore, understanding if cravings are 

related to prenatal weight gain, and if so who is most affected, may prompt the testing of other types of 

intervention than have been tested so far and ultimately lead to improvements in adherence to IOM 

weight gain guidelines 
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CHAPTER 3 METHODS 

 This chapter describes the methodology used in this study. The purpose of this retrospective chart 

review study was to describe the frequency of cravings in pregnancy, the associations between cravings 

and prenatal weight gain, and factors predictive of women reporting a greater number of cravings in 

pregnancy.  Cravings were hypothesized to be associated with higher prenatal weight gain. Based on a 

review of the literature, cravings were also hypothesized to be more numerous in certain high-risk groups; 

specifically in women who smoked cigarettes (Dickens & Trethowan, 1971), who were overweight or 

obese at the start of pregnancy (Burton et al., 2007), or who experienced higher levels of stress and 

depression (Dickens & Trethowan, 1971; Ouwens et al., 2009).   

Research Design  

This study used a retrospective design. Existing medical records were reviewed to determine if 

subjects met eligibility criteria. Data needed to describe the sample and to answer the study questions 

were taken from the medical records of a convenience sample of women receiving care in an urban 

community health center between January 1, 2006 and December 31, 2012. 

Setting 

This study was conducted at an inner-city community health center serving residents of the Hunts 

Point and Mott Haven neighborhoods in the South Bronx. Residents of these neighborhoods are 

predominantly Hispanic (73%) and Black (24%), and nearly half live below the poverty level (Olson, Van 

Wyke, Kerker, Thorpe, & Frieden, 2006). The most commonly reported countries of affiliation for 

Hispanic individuals in these neighborhoods are Puerto Rico, Dominican Republic, and Mexico (NYC, 

2013). One-third of women giving birth in these communities receive late or no prenatal care (Olson et 

al., 2006). The South Bronx infant mortality rate of 7.6% is higher than New York City as a whole (4.9%) 

(NYC department of City Planning). Two-thirds of adults are overweight or obese in the South Bronx 

(Matte et al., 2007). Of young adults ages 18 to 44 years, 19% are obese (Matte et al., 2007). 
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Sample 

Subjects included in this study were drawn from a subset of the sample of women who received 

prenatal care at the SBHC between January 1, 2006 and December 31, 2012.  This community health 

center provides prenatal care to residents of the surrounding communities of Hunts Point and Mott Haven. 

Nearly 60% of residents of these communities receive governmental cash supports through programs such 

as Medicaid and supplemental social security assistance (NYC department of City Planning). Residents of 

these communities also have high rates of smoking (20%), diabetes (17%), and depression (9%): all of 

these rates are higher than for NYC as a whole (Olson et al., 2006).  

Sample Size  

Determining the number of cases that should be included in a study depends on the research 

questions, the desired power, and anticipated effect size (Green, 1991). Tabachnik and Fidell (2007) 

recommend using the formula, N ≥ 50 + (8 x number of predictors), to determine the size of the sample 

needed to conduct regressions and using the formula, N ≥  104 + numbers of predictors , to determine the 

size of the sample needed to test for the contribution of individual predictors to the model. Both formulas 

assume a medium effect size, α = .05, and β = .80 (Tabachnik & Fidell, 2007). Field (2009) suggests 

using these same formulas, but also suggests calculating the sample size with both formulas and then 

using whichever sample size is higher.  In an extensive review of alternative methods of calculating 

sample sizes, Green (1991) concluded that these formulas resulted in appropriate sample sizes if medium 

effect sizes and standard power were desired, but suggested using more complex formulas if effect sizes 

were anticipated to be low. 

Potential risk factors for cravings were (1) BMI, (2) smoking status (non-smoker or current 

smoker), (3) reduction in the numbers of cigarettes smoked for current smokers, (4) stress symptoms, (5) 

depressive symptoms, (6) clinical depression, and (7) maternal age. These risk factors were to be 

regressed on the dependent variable (total numbers of cravings in pregnancy).  Assuming a medium effect 

size, standard power (α = .05 and β = .80), and 7 independent variables, the above formulas suggested that 
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a minimum sample size of 106 was needed to conduct regressions and 111 was needed to test for 

predictors. Thus, a minimum sample size of 111 subjects is sufficient to address the research questions 

using multiple regressions. 

 Eligibility Criteria  

Women with healthy singleton pregnancies who delivered a full-term infant were eligible to be 

included in the study. Women were ineligible if they were younger than age 18 or had gestational diabetes 

or other medical conditions requiring on-going supervision by the OB High-Risk Clinic. These factors 

can impact the type and intensity of prenatal care a woman might receive during pregnancy, which in turn 

could influence the amount of weight a woman gains in pregnancy. For example, women less than 18 

years of age are still growing themselves and have different nutritional needs than older women. Women 

with gestational diabetes also need more support to maintain healthy blood glucose levels. Consequently, 

adolescent women and women with gestational diabetes receive intensive nutritional education in 

pregnancy, whereas few women in routine care are seen by a nutritionist. In addition, women receiving 

care at the OB High-Risk Clinic receive more intensive counseling in general and are seen more 

frequently than women in standard care. Further, some women with medical conditions may be on 

medications such as corticosteroids that can affect prenatal weight gain. 

Women were also deemed ineligible for three other reasons: (1) they were pregnant with multiple 

fetuses, (2) had repeated pregnancies, or (3) were not proficient in English. First, greater prenatal weight 

gain is expected in women who are pregnant with multiple fetuses compared to women with singleton 

pregnancies, making it inappropriate to include women pregnant with multiple fetuses in the sample. 

Second, while some women had several pregnancies in the sampling period in this study, only one 

pregnancy was included in the analysis. Double counting women could bias the results. Lastly, women 

who did not complete an English version of the MWS were also excluded from the study. The Spanish 

language version was not tested for cultural equivalency in the population of Hispanic women receiving 

care at the community health center. Because the surrounding community is composed primarily of 
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Hispanic individuals affiliated with Puerto Rico, Dominican Republic, or Mexico, it is uncertain whether 

the translation was valid for each of these populations.  

In summary, women were eligible if they had a healthy singleton full-term pregnancy. Women 

were ineligible if they were (1) less than 18 years of age, (2) had a medical condition requiring on-going 

supervision at the OB High-Risk Clinic, (3) had gestational diabetes, and (4) were non-English speakers. 

Only one pregnancy per woman was eligible to be included in the sample.  

Sampling Plan 

 A convenience sample was drawn from the sample of women receiving care at the community 

health center from 2006 to 2012. Potentially eligible women were identified from the pregnancy tracking 

sheet. The pregnancy tracking sheet is a clinical log maintained by the OB service at the SBHC to 

facilitate follow up of pregnant women enrolled in care. The clinical tracking log includes the name and 

medical record number of women receiving prenatal care at the SBHC, the date of their first prenatal 

visit, and the date the baby is expected to deliver.  Thus, a study tracking log of potentially eligible 

women was created from the pregnancy tracking sheet. The charts of women that were identified as being 

potentially eligible from the pregnancy tracking sheet were then reviewed to determine if they met the 

eligibility criteria, and, if so, data was taken from their medical records to answer the research questions.  

Human Rights Protection 

 Study approval was obtained from the Human Subjects Protection Program at the University of 

Arizona and the Institutional Review Board of Montefiore Medical Center.  Because this study was based 

on de-identified data obtained during routine care and taken from the medical record, it was of minimal 

risk to the woman included in the study. The researcher requested and received a waiver from informed 

consent. 

Measures 

 Relevant data were taken from the medical record in order to determine eligibility, describe the 

sample, and to answer the research questions. The MWS is administered to prenatal women as part of 
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clinical care and is completed at the first prenatal visit (MWS T1) and again later in the last half of 

pregnancy (MWS T2). It is a four-page questionnaire given to patients by the front desk and nursing staff. 

It is used by clinicians to identify unhealthy behaviors, emotional problems, undue stress, or depression in 

pregnant women. Once completed, it is scanned into the medical record.  The MWS contains items on 

self-reported cravings, depression, and stress, as well as other issues of clinical concern during pregnancy. 

The responses to three items on the MWS were relevant to the research questions. These included Item-3 

on cravings, Item-6 on symptoms of stress, and Item-8 on symptoms of depression. These items are 

designated on the MWS found in Appendix A as Item-3 (I-3), Item 6 (I-6) and Item 8 (I-8). Responses to 

these items were used in the analyses of the research questions. 

 Of note is that the MWS changed over time. Three different versions were used since it was first 

introduced in 2006. All three versions included the same questions on cravings. The second version, 

introduced in approximately 2010, used the same questions on cravings, but added questions on stress and 

depression among other issues.  The third version, launched in January 2012, used the same questions on 

cravings and stress as were used in earlier versions, but slightly modified the questions on depressive 

symptoms.     

 The following section describes the specific data that were collected in this study. It is organized 

into the following sections: demographics, risk factors for cravings (smoking, stress symptoms, 

depressive symptoms, and clinical depression), cravings, and prenatal weight gain.  

Demographics 

 The following data were taken from the medical record: date of birth, parity, race, ethnicity, and 

language preference. Age was calculated in years from date of birth to entry into prenatal care. Parity was 

defined as the number of children a woman had given birth to over the course of her life. Parity was also 

defined as a categorical variable, nulliparous (pregnant with first child) and multiparous (currently 

pregnant and has one or more older children). Race and ethnicity were determined by the responses on the 

patient-completed registration form. Choices for race included White, African American, Asian, 
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American-Indian, Multi-Racial, Declined, and Other. Choices for ethnicity included being Hispanic with 

response options of yes, no, or declined to answer.  Language preference was determined by whether a 

woman completed an English or Spanish version of the MWS. Women who completed a Spanish version 

of the MWS were ineligible for this study. 

Risk Factors 

             Smoking. Data on smoking was taken from the medical record. Women were categorized as 

being a current smoker or a non-smoker depending on whether they were smoking at the onset of prenatal 

care. For smokers, the amount a woman smoked was described by the change in the numbers of cigarettes 

a woman smoked from before to during pregnancy. The percentage decrease in the numbers of cigarettes 

a woman smoked was calculated by dividing the lowest number of cigarettes a woman reported smoking 

during pregnancy by the numbers she reported smoking at the onset of prenatal care. 

             Stress symptoms. Short stress scales have been used to assess the associations between higher 

stress and unhealthy behaviors such as smoking, higher rates of obesity, and greater mortality in 

prospective cohort studies (Nielsen, Kristensen, Schnohr, & Grønbæk, 2008; Rod, Grønbæk, Schnohr, 

Prescott, & Kristensen, 2009). One item on the MWS asks about a woman’s ‘ability to handle stress’ 

(Item 6, I-6).  Scores range from 1 to 6, the higher the score the higher the stress level. This item was 

adapted from one of the items included in the Two-item Brief Stress Scale (Littman, White, Satia, Bowen, 

& Kristal, 2006).This question asks the respondent to rate their ability to handle stress from 1 (I don’t let 

things bother me) to 6 (I get very stressed about things).  

The validation study for this instrument compared the Two-Item Brief Stress Scale against a  

53-item questionnaire on hassles (Hassles and Uplifts Scale), a four-item questionnaire on perceived 

stress (short version of the perceived stress scale), and a ten-item questionnaire on life events (Women’s 

Health Initiative Life Events Questionnaire)(Littman, 2006). The two items in this scale asked an 

individual about his or her ‘ability to handle stress’ and ‘amount of stress’. The authors designed the scale 

to be used either as a two-item scale or for each question to be used alone as a stand-alone item. Both 
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items were validated together as a scale, as well as separately. Adjusted correlations between the sum of 

the stress scale and the Perceived Stress Scale was 0.44, Life Events 0.31, and Hassles 0.46.  Weighted 

Kappas for three month test-retest reliability for ‘ability to handle stress’ was 0.71, 95% CI [0.64, 0.77], 

and for ‘amount of stress’ was 0.66, 95% CI [0.65-0.79]. Age- and sex-adjusted Pearson correlations 

between ‘ability to handle stress’ and the Perceived Stress Scale was .37, .20 for Adverse Life Events, and 

.34 for Hassles (Littman et al., 2006).  Of note is that these correlations were similar to or better than 

those correlations seen between the three comparison instruments. Thus, the two items, singly or together 

as a composite measure, perform as well or better than other similar, but longer validated instruments 

measuring stress. 

             Depressive  Symptoms. Two items screen for depressive symptoms on the MWS (Item 8, I-8). 

These two items are the Patient Health Questionnaire (PHQ-2), a validated screen for depressive 

symptoms. The PHQ-2 asks whether an individual has been bothered by (1) feeling down, depressed, or 

hopeless or (2) little interest or pleasure in doing things (Arroll et al., 2003; Kroenke, Spitzer, & 

Williams, 2003). Different versions of the PHQ-2 are available. Some versions ask if symptoms have 

been present for two weeks or more, other versions ask about symptoms lasting for one month or more. 

Response options can also vary. Some versions use a simple response set of ‘yes’ or ‘no’ and others use a 

range of ‘not at all’ to ‘nearly every day’. Two different versions of the PHQ-2 have been used on the 

MWS. The first asked about symptoms over the past month, the second over the last two weeks. Both 

versions used response options of ‘yes’ or ‘no.’ 

In an extensive review of the literature, Kroenke, Spitzer, & William concluded that the use of 

abbreviated PHQ-2 questionnaires is as effective in detecting depression as other longer case-finding 

instruments reported in the literature. Variations in format (i.e., time frame and response categories) do 

not affect sensitivity or specificity (Kroenke et al., 2010); one study using the yes/no response on the 

frequency of symptoms over the last four weeks reported a sensitivity of 94% and specificity of 67% 
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(Arroll et al., 2003). A study using the frequency of symptoms over the last two weeks reported similar 

sensitivity and specificity results (Kroenke et al., 2003). 

Further the PHQ-2 has been shown to have good psychometric properties when used with 

pregnant women. Bennet et al. (2008) compared the PHQ-2 against the Edinburgh Postnatal Depression 

Scale (EPDS), which is a widely used screening tool for perinatal depression. To determine the relative 

effectiveness of screening with the PHQ-2 and the EPDS, Bennett et al. (2008) screened women with both 

instruments at three time points (15 weeks of pregnancy, n = 414; 30 weeks of pregnancy, n = 334; and 6 

to 16 weeks postpartum, n = 193). In this study, scores ≥ 13 on the EPDS were considered positive. When 

compared against EPDS scores of ≥ 13, the PHQ-2 had a sensitivity and specificity of 93% and 75% 

respectively at 15 weeks of pregnancy, 82% and 80% respectively at 30 weeks of pregnancy, and 80% 

and 86% respectively postpartum (Bennett et al., 2008). Similar psychometric properties were found 

when comparing the results of the PHQ-2 against the PHQ-8 (which omits one question from the PHQ-9 

on suicidal ideation), and a structured diagnostic interview in a cross-sectional study of pregnant women 

(N = 218) before the 17
th
 week of pregnancy (Smith, Gotman, Lin, & Yonkers, 2010).   

Scoring is based on whether an individual checks yes (scored as 1) or no (scored as 0) on one or 

both items. Results range from 0 to 2. A score of 1 or 2 is considered positive and prompts further 

evaluation with either a longer validated screen for depression, the Patient Health Questionnaire-9 (PHQ-

9), or a clinical interview to diagnose depression. 

              Clinical Depression. A diagnosis of clinical depression was based on documentation in the chart 

on a woman’s mental health status. It is standard practice to assess a woman’s current and past history of 

mental illness in prenatal care. Clinicians determine if a woman has depression based on the results of a 

clinical interview or a validated instrument that mirrors the nine DSM diagnostic criteria for depression, 

such as the PHQ-9. Clinicians then document in the medical record their final assessment (whether a 

woman is currently depressed, had a prior history of depression and is in remission, has other mental 

health concerns, or has no depression) and note their assessment on the problem list. 
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Cravings.  The MWS includes one item, item-3 (I-3), on dietary cravings, which asks if women have 

experienced cravings for foods within various food groups. The definition of cravings is not specified in 

this question. Thus cravings are defined as they are in common usage, which is an intense, urgent, or 

abnormal desires or longing . All of the studies conducted to date in pregnancy have used the same or 

similar definition of cravings. Item I-3 asks “Since becoming pregnant, I have had cravings for” a list of 

possible responses, which include sweets, salty foods, meat, starchy foods, fruits/vegetables, and other 

foods. Respondents are asked to check off as many categories as is applicable for their situation. The 

MWS is completed twice in pregnancy, once at entry to care and again in the last half of pregnancy.  

  Cravings in the sample were described using three different variables: cravings of any type, 

cravings within food groups, and total numbers of cravings. ‘Cravings of any type ‘were defined as 

checking off at least one craving food group out of the six included on MWS item 3 (I-3).  ‘Cravings 

within food groups’ was determined by which specific food group categories were checked off by the 

respondent on item 3. Women were asked to check off as many food groups as applied for their situation.  

For example, if a woman check off cravings for sweets and cravings for salty foods, she would be 

considered to have two ‘cravings of any type’ and ‘cravings within’ the sweet group and ‘cravings within’ 

the salty food group.  

Figure 2 depicts these variables. In Figure 2, woman A would be considered to have ‘cravings of 

any type’ for both early and late pregnancy as she checked off at least one craving group in each time 

period. For the variable ‘cravings within food groups’, she would be coded as having cravings within the 

protein and sweet groups in early pregnancy and coded as having craving within the salty and 

fruit/vegetable groups in late pregnancy. 
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Of note is that some answers on the ‘Other’ craving category were recoded depending on whether 

a woman filled out the accompanying fill-in box asking her to describe her specific ‘other’ cravings. If a 

woman did not complete the fill-in box next to the other category, she remained in the ‘other’ category. 

However, if she wrote in a specific food in the fill-in box, whether she stayed in the ‘other’ category 

depended on her answer. For example, some women reported having cravings for foods such as fast food. 

Fast foods are not one of the standard items listed on the MWS. Other women reported specific foods, 

such as salad, in the fill-in box. This latter option could fit into one of the standard categories, but the first 

could not. Where possible, items listed in the ‘other’ item were recoded into one of the standard carving 

categories (e.g., sweets, fruits/vegetables).  Those foods that did not match a food craving group stayed in 

the ‘other’ category. In the example above, cravings for fast food would remain in the ‘other’ category 

and cravings for salad would be recoded into the fruit/vegetable category. Appendix B describes which 

foods listed in the ‘other category’ foods were recoded and those that remained in the other category. 

The variable, total number of cravings, was created by summing the number of craving food 

groups checked by the respondent on item 3 on the MWS T1 and the MWS T2. Six food groups were 

Figure 2 Craving Variables 
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listed on each MWS (i.e., sweet, fruit/vegetable, starchy foods, protein, salty foods, and other). Therefore, 

the total number of cravings could range from 0 to 12. For example, women who checked off cravings for 

sweets, meats, and salty foods would be considered to have three cravings.  

Weight Measures.  Data needed to calculate BMI and prenatal weight gain were taken from the record. 

In order to calculate a woman’s early pregnancy BMI, a woman’s height and weight was taken from the 

first prenatal visit. The first and last weight in pregnancy was taken from the record to calculate prenatal 

weight gain. EDC and the date of the first and last weight in pregnancy were taken from the record to 

calculate at what gestational age the first and last weight was obtained. Knowing the gestational age at the 

time of first and last weight was necessary to determine if women had a prenatal weight at < 13.4 weeks 

and > 37 weeks of pregnancy, which were the two designated time periods used to calculate total weight 

gain. The earliest and latest weight available in these two time periods, respectively, were used to 

calculate weight gain in pregnancy.  

Weight measures included: BMI, BMI category, adherence to IOM recommendations, and 

weight-gain ratio. A woman’s BMI was calculated from the earliest documented height and weight 

obtained in the first trimester of pregnancy using the standard formula, (kg/m
2
).  Weight was also 

described by BMI category: underweight (< 18.5 kg/m
2
), normal weight (18.5-24.9 kg/m

2
), overweight 

(25-29.9 kg/m
2
), or obese (≥ 30 kg/m

2
). Calculating BMI categories was necessary because prenatal 

weight recommendations are based on BMI category. Thus, it was necessary to first categorize a woman’s 

BMI as being under weight, normal weight, overweight, or obese as the first step in calculating whether 

she gained more weight than recommended by the IOM.  

Adherence to IOM recommendations is based on 2009 IOM recommendations, which vary by a 

woman’s pre-pregnancy BMI. Allowable weight ranges differ by BMI category (Institute of Medicine & 

National Research Council, 2009). Total prenatal weight gain was calculated by subtracting the first 

weight obtained at < 13.4 weeks of pregnancy from the last weight obtained at ≥ 37 weeks of pregnancy. 

Women’s prenatal weight gain was categorized into whether they under-gained, met, or exceeded the 
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IOM 2009 prenatal weight gain recommendations. This determination was made by comparing a 

woman’s weight gain to the allowable weight gain range set by the 2009 IOM for underweight, normal 

weight, overweight, and obese women (Table 1). 

The weight-gain ratio is the primary outcome measure in this study. The weight-gain ratio is a 

way of creating a continuous variable that reflects excessive weight gain and has been used by other 

researchers interested in exploring determinants of prenatal weight gain (Webb et al., 2009). The weight-

gain ratio was calculated as follows: a woman’s total weight gain was divided by the upper limit of the 

allowable weight range based on her BMI. This calculation was used to determine the degree to which a 

woman exceeded the 2009 IOM guidelines. For example a woman with a BMI of 23 and a weight gain of 

45 lbs would be allowed to gain a maximum of 35 lbs according to the 2009 IOM recommendation. This 

woman would have a weight ratio of 1.28 (45 ÷ 35), which is equivalent to exceeding her allowable 

weight range by 28%.  If cravings are associated with prenatal weight gain, then women with cravings 

were expected to have a significantly higher weight-gain ratio compared to women without cravings. 

However, if cravings are associated with less weight gain, then the weight-gain ratio would be less than 

one. 

Data Management  

 This section describes the processes that were used in the management of data in this study. 

Confidentiality 

Subjects were assigned an individual identification number. In order to preserve confidentiality, a 

study log linking the name, medical record number, and subject ID was kept on a pass-word protected 

computer located in a locked office at the SBHC. Study data was taken from medical records on key 

study variables and entered into a separate study data set in which identifiers were removed.  

Data Collection and Cleaning 

 Data were taken from the medical record of women to determine eligibility and to answer research 

questions. Data was pulled from the electronic record using electronic data abstraction tools where 
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possible. Medical charts were reviewed to look for data not available through electronic sources. Data 

were explored using univariate analysis. Descriptive statistics were run for each study variable to identify 

implausible and missing data and prompted a return to the medical record to correct these problems if 

possible. 

Missingness 

 Three issues with missing data occurred.  First, missing data occurred because of irregular or 

sporadic care. If women came to care early and remained in care, data taken from the medical records was 

readily available. However, some women entered care too late, left care too early or transferred care 

making it impossible to determine whether their prenatal weight gain met the IOM recommendations. 

Women without documented early or late weight were excluded from the sample due to incomplete data.  

Second, data on cravings was missing for some women. For example, some women did not 

complete a MWS twice in pregnancy. Others did not fill out a MWS before the 20
th
 week of pregnancy. 

Because one of the hypotheses was that women exposed to cravings throughout their pregnancy would 

gain more weight than those with no or transient cravings, having a MWS completed in early and late 

pregnancy was necessary to answer the research question on the associations between cravings and 

prenatal weight gain. Therefore, these women were also excluded from the sample due to incomplete 

data.  

Third, data on some variables needed to address secondary questions was missing. While all 

versions of the MWS included questions on cravings, questions on stress and depression were not on the 

original version of the MWS. Therefore, data on stress and depressive symptoms were missing in the 

sample for women completing the original version of the MWS. Because stress and depression were 

independent variables hypothesized to be related to the numbers of cravings women reported on the 

MWS, women with incomplete data on these variables were retained in the sample but dropped from 

analyses on predictors of cravings. Regression analyses were conducted to determine the relationships 
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between independent variables and the number of cravings reported in pregnancy for the subset of the 

sample with complete data on all predictors. 

Data Analysis 

Data analysis was conducted to describe the sample and to answer the research question. 

Descriptive statistics were used to describe the sample by demographic data, parity, smoking status, BMI, 

and adherence to IOM weight gain recommendations. Frequencies of ‘cravings of any type’ and ‘cravings 

within food groups’ were calculated as the percentage of the sample reporting cravings on two MWS in 

pregnancy. Statistical assumptions were checked for outcome variables, including checking for normalcy 

using graphs of skew and kurtosis, P-P plots, and Kolmogorov-Smirnov tests. Determining normalcy was 

needed in order to determine whether parametric or non-parametric statistical tests should be used in the 

analyses. Further details on testing the data for assumptions can be found in Chapter 4. 

Differences in mean weight-gain ratios were tested using Kruskal-Wallis tests between women 

reporting cravings of any type in four time periods: never, early pregnancy only, late pregnancy only, and 

both time periods. Differences in mean weight-gain ratios were tested using one-way ANOVAs with 

planned contrasts for women reporting having cravings within a specific food group in early pregnancy 

only, late pregnancy only, and in both time periods. Bivariate correlation analyses were used to examine 

the relationships between predictors and numbers of craving reported in pregnancy. Multiple regression 

analyses were conducted to determine if risk factors were predictive of the numbers of cravings women 

reported in pregnancy.  

Conclusion 

This chapter discussed the methodology used in this study. Data were taken from existing medical 

records of pregnant women who received care in an urban community health center to describe the 

frequency of cravings, explore associations between cravings and prenatal weight gain, and examine 

relationships between predictors of cravings and the numbers of cravings women report in pregnancy. 
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Data collection and data entry followed established procedures to insure appropriate data management 

and safeguard confidentiality.  
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CHAPTER 4 RESULTS 

 The purpose of this retrospective chart review study was to describe the frequency of cravings in 

pregnancy and the associations between cravings and prenatal weight gain, as well as to determine if 

certain characteristics of the sample were predictive of reporting a greater number of cravings in 

pregnancy. The results of this retrospective chart review study are presented in this chapter. This chapter 

is organized into the following sections: a description of the sample and a discussion of the study results. 

For the study results, this chapter will first describe the frequency of cravings in pregnancy, then describe 

the associations between cravings and prenatal weight gain, and conclude with a discussion of the 

relationships between potential predictors of cravings and the numbers of cravings women reported in 

pregnancy.   

Sample 

This retrospective chart review study examined the health care records of all women who 

received prenatal care at the Montefiore South Bronx Heath Center (SBHC) between January 1, 2006 and 

December 31, 2012 (N = 1,259). Women were excluded from the analysis of all research questions for 

two reasons, either they did not meet one of the eligibility criteria or their charts lacked key information 

needed to answer the research questions. The sample flow chart is depicted in Figure 3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



79 

 

 

 

 

 

 

 

v 

 

 

 

 

 

 

 

 

 

Figure 3: Sample Flow Chart 

Women were eligible to participate in this study if they had healthy, singleton, low-risk and full-

term pregnancies. Women who are younger or have medical conditions may have different physiologic 

needs or care that can affect their weight or the counseling and educational support they receive about 

nutrition in pregnancy. Consequently, women were ineligible if they (1) were younger than 18 years, (2) 

had a multiple gestation (i.e., pregnant with twins or other multiple fetuses), (3) developed gestational 

diabetes, or (4) had a medical condition requiring on-going supervision by the OB High-Risk Clinic. 

Women were also ineligible if they were non-English speakers; the craving instrument was only available 

in English or Spanish, and the Spanish version had not been validated for cultural congruency among the 

various Hispanic populations receiving care at the SBHC. Hispanic women receiving care at the SBHC 

are affiliated primarily with Mexico, Puerto Rico, Dominican Republic, and Honduras. Lastly women 

with repeated pregnancies were also ineligible. Over the six years of this study, some women became 

Total Charts Reviewed 

N = 1259 

Eligibl

e 

N = 

814 

Included 

N = 194  

Ineligible, N = 445 

Ineligibility Reason N 

   <18 years  58 

   Non-English speaker 105 

   Medical condition  63 

   Multiple gestation  10 

   Gestational diabetes  40 

   Repeat pregnancy 169 

 

Excluded Incomplete Data, N = 620 

 Reason N 

   No early pregnancy weight 279 

   No late pregnancy weight   12 

   No MWS < 20 weeks pregnancy 121 

   No second MWS 208 

 



80 

 

pregnant with a second or third pregnancy. Only one pregnancy per woman was eligible to be included in 

the analysis.  If a woman had several pregnancies, the pregnancy with the most complete data was 

retained in the sample. Of note is that women could have multiple reasons for being ineligible.  

Critical information needed from the chart included (1) data needed to determine if women met 

the weight gain recommendations set by the IOM and (2) having data on cravings in both early and late 

pregnancy. A BMI obtained in the first trimester and a weight obtained in the last three weeks of 

pregnancy was necessary to determine whether women gained an appropriate amount of weight. The IOM 

makes recommendations about the appropriate amount of weight women should gain based on their early 

pregnancy BMI.  (Table 1 describes the recommended weight gain ranges set by the IOM). Women must 

have completed the sections on the MWS relevant to cravings.  Because the principle question being 

addressed in this study was whether cravings were associated with prenatal weight gain, women needed 

two completed MWS: one at < 20
th
 week of pregnancy and another in late pregnancy. Women who did 

not have these critical elements were excluded from the sample due to incomplete data.  A total of 1,065 

women were dropped from the sample (445 for not meeting eligibility criteria and 620 for missing data), 

leaving a total of 194 women in the sample.  

 Using T tests and Chi-square analyses for continuous and categorical data, respectively, women 

included in the sample (n = 194) were compared to those excluded from the analysis due to incomplete 

data (n = 620) to determine if there were differences between groups on factors known in the literature to 

affect prenatal weight gain: age, parity, smoking, and BMI.  These characteristics, as well as demographic 

data, are listed in Table 4. Women included (n = 194) in the sample were one year older (M = 26.8, SD = 

5.2) than those excluded from the sample (n = 620) due to incomplete data (M = 25.9, SD = 5.3, t = -

2.257 (812), p =.025. There were no differences in parity between groups, one-third of women in both the 

included and excluded groups were primiparous. Multiparous women had similar numbers of children. 

No differences were seen in weight measures, whether weight was measured by mean BMI or frequency 

within the four BMI categories (i.e., underweight, normal weight, overweight, or obese). Compared to 
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those excluded due to incomplete data, women included in the sample were significantly less likely to 

smoke cigarettes (15.5% vs. 23.1%, respectively, x
2
(1) = 5.123, p = .024), and if they smoked, reduced 

their level of smoking in pregnancy to a greater degree. Women included in the sample reduced the 

number of cigarettes they consumed by 94.1% compared to 76.2% for women with incomplete data, t 

(146) = -4.864, p < .001.  

Women differed significantly by racial composition between those included and those excluded 

due to incomplete data, x
2
(4) = 10.171, p = .038. There were a higher percentage of women who 

identified themselves as being Multi-Racial and fewer women who identified themselves as being White 

or African American in the included compared to the excluded group. No differences were seen between 

groups in ethnicity. 

In summary, significant differences were found between those included and excluded in the 

sample due to incomplete data on age, smoking, and racial composition. Those included in the sample 

were one year older; were less likely to smoke cigarettes, and if they did, had a greater reduction in the 

numbers of cigarettes smoked in pregnancy; and were more likely to identify themselves as being 

Multiracial and less likely to identify themselves as being White or African American compared to 

women excluded due to incomplete data. 
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Table 4  

Comparison of Included vs. Excluded Cases  

Characteristic Included Excluded Statistic, p 

                                                                   N 194 620  

Demographics    

   Age                                                        M (SD) 26.8 (5.2) 25.9 (5.3) t(812) = -2.257, p=.025 

                                                                   Range 18.1, 42.0 18.0, 43.0  

   Adolescent < 21 years                                   % 13.9 19.7 χ
2 
(1) = 3.278, p =.070 

   Parity                                                     M (SD) 1.1 (1.2) 1.3 (1.3) t(812) =1.328,  p=.185 

                                                                   Range 0, 6 0, 8  

   Primiparous                                                   % 34.0 34.8 χ
2 
(1) = .044, p =.834 

   Ethnicity, Hispanic   χ
2 
(2) = .685, p =.710 

     Yes                                                              % 61.3 59.2  

     No                                                               % 35.6 38.4  

     Declined or unknown                                  % 3.1 2.4  

   Race    χ
2 
(4) = 10.171, p =.038 

     Multiracial                                                   % 42.3 31.8  

     African American                                        % 37.1 40.0  

     White                                                           % 14.4 18.1  

     Other                                                            %   0 1.4  

     Declined                                                      % 6.2 8.7  

Health Characteristics    

   BMI                                                       M (SD) 28.3 (6.9) 28.7 (7.0)
a 

t(799) =.608,  p = .544 

   BMI Category   χ
2 
(3) = .404, p =.939 

      Underweight, < 18.5 kg/m
2      

                    % 3.6 3.0
a
  

      Normal weight,  18.5 – 24.9 kg/m
2
            % 32.5 31.0

a
  

      Overweight, 25 – 29.9 kg/m
2
                     % 27.8 28.8

a
  

      Obese, ≥ 30 kg/m
2
                                      % 36.1 37.2

a 
 

   Smoking  
 

 

       Current smoker                                         % 15.5 23.1
b
 χ

2 
(1) = 5.123, p = .024 

       Cigarettes/d before pregnancy          M (SD) 9.0 (6.2) 10.6 (7.0)
c 

t(152) = 1.052, p = .294 

       % decrease in cigarettes smoked   M %(SD) 94.1(10.7) 76.2
d
(0.33) t(146)= -4.864, p <.001 

a 
Missing BMI, n = 13, BMI categories reported as valid percentage;  

b 
Missing smoking, n = 5, reported 

as valid percentage; 
c
 Missing n = 13;  

d 
Missing, n = 19. 

  

Research Questions 

 This section will present the data analysis for the research questions, first on the frequency of 

cravings (Research Questions 1 and 2), then on the associations between cravings and weight gain 

(Research Questions 3), and lastly on predictors of the numbers of cravings (Research Questions 4).   

Frequency of Cravings in Pregnancy 

 There are two research questions on the frequency of cravings: Research Question 1: What is the 

frequency of craving in early or late pregnancy? And Research Question 2: What is the frequency of 
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reporting cravings throughout pregnancy?   The data analysis for both questions was based on an analysis 

of the frequency of cravings reported on the first and second MWS.  The first MWS was completed on 

average at 9.7 (SD = 2.9) weeks and the second MWS on average at 31.3 (SD = 3.7) weeks gestation.  

The following section will discuss the results of the first and second research question. 

There are two craving variables used in this analysis: ‘cravings of any type’ and ‘cravings within 

food groups’. The variable ‘cravings of any type’ was defined as checking off at least one type of 

cravings on the MWS item-3. MWS item-3 had the following response options, cravings for (1) sweets, 

(2) fruits/vegetables, (3) salty food, (4) starchy food, (5) protein, and (6) other. If a woman checked off at 

least one of these choices she was considered to have ‘cravings of any type.’ 

‘Cravings within food group’ was defined by the specific food group(s) a woman checked off on 

MWS item-3. For example, if a woman checked the box ‘cravings for sweets’ she was considered to have 

a sweet craving. Note that a woman could choose as many categories as applied for her particular 

situation, and consequently, can report having multiple cravings. 

             Research Question 1: What is the Frequency of Experiencing Cravings in Early or Late 

Pregnancy?  

             Data Analysis.  Frequencies of cravings in early pregnancy by ‘cravings of any type’ was 

calculated as the percentage of women in the sample (n = 194) who checked off at least one craving box 

on the first MWS completed before the 20
th
 week of pregnancy. Frequency of cravings in late pregnancy 

by ‘cravings of any type’ was calculated as the percentage of women in the sample (n = 194) who 

checked off at least one craving box on the second MWS completed later in pregnancy.  

Frequencies of ‘cravings within food groups’ were determined by which specific craving box(es) 

a woman checked on the MWS. The cravings options were sweets, salty foods, protein, starchy foods, 

fruits/vegetables, and other.  Frequencies of ‘cravings within food groups’ in early pregnancy was 

calculated as the percentage of the women in the sample (n = 194) who checked off that they had cravings 

within a particular food group on the first MWS. Frequencies of ‘cravings within food groups’ in late 
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pregnancy was calculated as the percentage of women in the sample (n =194) who checked off that they 

had cravings within a particular food group on the second MWS.  

             Results. The frequency of cravings as reported by women on the MWS in early pregnancy and 

the MWS completed later in pregnancy by ‘cravings of any type’ and ‘cravings within food groups’ are 

displayed in Table 5.  

Table 5 

Frequency of Cravings in Early or Late Pregnancy, N = 194 

 

 

 

 

 

 

 

 

Cravings were reported by 75.3% of women filling out the early MWS and by 81.4% of women 

who completed a second MWS later in pregnancy. Of the food groups, cravings for fruits/vegetables and 

sweets were the most common in both time periods. Cravings overall were more prevalent later in 

pregnancy. The food group with the largest increase in prevalence in late pregnancy, compared to early 

pregnancy, was cravings for sweets. 

             Research Question 2: What is the Frequency of Reporting Cravings Throughout 

Pregnancy?    

“Research question 2” addresses the pattern of cravings across pregnancy. Women were 

categorized into four exclusive groups based on the timing of cravings in pregnancy: (1) never, (2) early 

Type of Craving Early Pregnancy, MWS T1 Late Pregnancy, MWS T2 

 N (%) N (%) 

 Cravings of Any Type               146 (75.3)              158 (81.4) 

 Cravings within Food Groups 

     Fruits/vegetables                94 (48.5)               97 (50.0) 

     Sweets                47 (24.2)               70 (36.1) 

     Salty foods                36 (18.6)               41 (21.1) 

     Starchy foods                43 (22.2)               36 (18.6) 

     Protein                33 (17.0)               40 (20.6) 

     Other                11 ( 5.7)                 8 ( 4.1) 
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pregnancy only, (3) late pregnancy only, and (4) early and late pregnancy. Cravings were described by 

two different measures: (1) ‘cravings of any type’ and (2) ‘cravings within a specific food group’.   

The analysis and results for ‘cravings of any type’ will be discussed first. The analysis and results 

for the measure ‘cravings within a specific food group’ will follow. 

             Cravings of Any Type.  

             Data Analysis.  For the measure, ‘cravings of any type’ women were categorized into one of the 

following four groups based on how they completed a MWS in early and late pregnancy: Group 1: no 

cravings of any type in early or late pregnancy, Group 2: cravings of any type in early pregnancy only, 

Group 3: cravings of any type in late pregnancy only, and Group 4: cravings of any type occurring in both 

early and late pregnancy.  Frequency of ‘cravings by any type’ was calculated at the percentage of the 

women in the sample who reported cravings within these four time periods.   

             Results.  Table 6 describes the frequency of ‘cravings of any type’ as reported on the MWS 1 and 

the MWS 2 in the four time periods. 

Table 6  

Timing of Cravings of Any Type in Pregnancy, N = 194 

 

Only 9.3% of the sample reported experiencing no cravings at any time point and two-thirds 

reported having cravings of some type in both early and late pregnancy.  

             Cravings Within Food Groups. 

             Data Analysis. The frequency of ‘cravings within the various food groups’ was also calculated 

using four times periods. Four groups were created for each food group category (i.e., Group1: no 

cravings within a designated food group in early or late pregnancy, Group 2: cravings within a designated 

food group in early but not late pregnancy, Group 3: cravings within a designated food group in late but 

Timing in Pregnancy 

None Only early pregnancy Only late pregnancy Both early and late pregnancy 

n (%) n (%)            n (%) n (%) 

  18 (9.3) 18 (9.3) 30 (15.4) 128 (66.0) 
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not early pregnancy, and Group 4: cravings within a designated food group which occurred in both early 

and late pregnancy).  Frequencies of ‘cravings within a food group’ were calculated as the percentage of 

the sample (N = 194) who reported craving within a particular food group in these four time periods. 

             Results.   Results are displayed in Table 7. The most common pattern within each food group was 

‘none’, meaning that a woman did not experience cravings within that particular group. Cravings 

occurring in both early and late pregnancy were most commonly reported for fruits and vegetables 

(33.5%) followed by sweets (16.5%).  

Table 7 

Timing of Cravings within Food Groups in Pregnancy, N = 194 

 Timing  

Cravings None Only early 

pregnancy 

Only late 

pregnancy 

Both early and 

late pregnancy 

Food Groups    n (%)     n (%) n (%) n (%) 

      Fruits/vegetables     68 (35.1)   29 (14.9)    32 (16.5)       65 (33.5) 

      Sweets   109 (56.2)   15 ( 7.7)    38 (19.6)       32 (16.5) 

      Salty foods   133 (68.6)   20 (10.3)    25 (12.9)       16 ( 8.2) 

      Protein   140 (72.2)   14 ( 7.2)    21 (10.8)       19 ( 9.8) 

      Starchy foods   127 (65.5)   31 (16.0)    24 (12.4)       12 ( 6.1) 

      Other   178 (91.9)     8 ( 4.1)      5 ( 2.6)         3 ( 1.4) 

 

   Summary. 

In summary, cravings were common, affecting the majority of women. Women reported cravings 

for fruits/vegetables and sweets most frequently.  

Dietary Cravings and Prenatal Weight Gain 

This section will first describe the weight gain patterns of women in the sample and then address 

the results of research question 3 on the association between dietary cravings and prenatal weight gain. 

Prenatal Weight Gain in the Sample.  The percentage of the sample gaining less than, equal to, 

or more than recommended by the IOM is listed in Table 8 by BMI category. In this sample (n = 194), 

46.4% gained above, 34.5% met, and 19.1% gained less than what is recommended for pregnant women. 

Gaining more than recommended was the most common pattern for overweight (n = 54) and obese 
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women (n = 70). However, the most common pattern for normal weight women (n = 63) was to meet the 

recommendations set by the IOM and for underweight women (n = 7) it was to gain less than 

recommended. On average, underweight women gained 35.0 lbs (SD= 16.3), normal weight women 32.6 

lbs (SD = 10.5), overweight women 28.9 lbs (SD = 13.6), and obese women 19.4 lbs (SD =11.7).  

Table 8 

Adherence to IOM Weight Gain Recommendations, N=194 

BMI Categories Institute of Medicine Weight Gain Recommendations 

 Under Met Over Total 

 N (%) N (%) N (%) N (%) 

   Underweight, < 18.5 kg/m
2
         3 (42.8)      2 (28.6)        2 (28.6)       7 (3.6) 

   Normal weight, 18.5 – 24.9 kg/m
2
       12 (19.1)    28 (44.4)      23 (36.5)     63 (32.5) 

   Overweight, 25 – 29.9 kg/m
2
         8 (14.8)    13 (24.1)      33 (61.1)     54 (27.8) 

   Obese, ≥ 30 kg/m
2
       14 (20.0)    24 (34.3)      32 (45.7)     70 (36.1) 

                                                Total       37 (19.1)    67 (34.5)      90 (46.4)    194 (100) 

  

 Not only did nearly half the sample gain more weight than recommended by the IOM, overweight 

women gained well above the upper limit of the weight gain recommendations set by the IOM. The 

degree to which women exceeded the IOM recommendations was measured by the weight-gain ratio. The 

reference point when calculating this measure is the upper limit of allowable weight within each BMI 

category. Women who gain more weight than recommended by the IOM have a weight-gain ratio of 

greater than one. Women who gain less than or meet the IOM recommendations have a weight-gain ratio 

of less than one. Thus, the weight-gain ratio reflects the weight gain pattern of all women in reference to 

gaining above or below the upper allowable limit set by the IOM. For example, a normal weight woman 

has a maximum allowable weight of 35 lbs: therefore, if she gained 35 lbs, she would have gained exactly 

at the upper limit of the recommended range and her weigh-gain ratio would be one. If she gained 40 lbs, 

her weight-gain ratio would be 1.14. This would indicate that she gained 14% more than recommended by 

the IOM.  The mean weight-gain ratio by BMI category is listed in Table 9. In this study, underweight, 
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normal weight, and obese women gained on average close to the upper limit of the acceptable weight gain 

range set by the IOM. However, on average, overweight women exceeded this upper limit by 41%.  

 Table 9 

Weight-Gain Ratio by BMI Category, N=194 

BMI Categories  Weight-Gain Ratio 

 N        Mean (SD) 

   Underweight, < 18.5 kg/m
2
 7          0.88 (0.41) 

   Normal weight, 18.5 – 24.9 kg/m
2
 63          0.93 (0.30) 

   Overweight, 25 – 29.9 kg/m
2
 54          1.41 (0.70) 

   Obese, ≥ 30 kg/m
2
 70          0.97 (0.59) 

Total 194  

 

             Research Question 3: Are Cravings Associated with Prenatal Weight Gain? While the above 

section described the weight gain patterns of the sample, the following section will address the data 

analysis and results related to Research Question 3: Are cravings associated with prenatal weight gain? 

 Women who reported craving were hypothesized to gain more weight in pregnancy than women 

who did not report cravings. Women who reported having cravings in early, as well as late, pregnancy 

were hypothesized to have greater weight gain compared to women in other time periods (i.e., no cravings 

or cravings that occurred only in early or only in late pregnancy). Women reporting cravings in both early 

and late pregnancy would have received the ‘highest dose’ of cravings and therefore may be at greatest 

risk of gaining above the upper limit of the weight range recommended by the IOM.   

The key measures used to address Research Question 3 were measures of cravings and prenatal 

weight gain. Two different independent variables on cravings were used:  ‘cravings of any type’ and 

‘cravings within food groups’. Two different analyses were run, one for each of these independent 

variables, to test for differences in the means between groups based on the timing of when cravings 

occurred in pregnancy.  

For the independent variable ‘cravings of any type’, four time periods were used: (1) no cravings 

of any type at any point in pregnancy, (2) cravings of any type  in only early pregnancy, (3) cravings of 
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any type in only late pregnancy, and (4) cravings of any type in both early and late pregnancy. This was 

done to determine whether cravings in general were associated with prenatal weight gain. If cravings do 

not impact weight, the means of the weight-gain ratio would be similar in all four groups.  

For the independent variable ‘cravings within food groups’, three time periods were used: (1) 

cravings within the designated food group in early pregnancy only, (2) cravings within the designated 

food group in late pregnancy only, and (3) cravings within the food group in both early and late 

pregnancy. This was done to test if reporting cravings within specific food groups were associated with 

prenatal weight gain among women who had any degree of cravings in that specific food group. Women 

reporting cravings in both early and late pregnancy were hypothesized to gain more weight than those 

with cravings in only early or only late pregnancy. This analysis will test if the ‘dose’ of cravings is 

associated with weight gain among women reporting a specific craving. The dependent variable used in 

all analyses was the weight-gain ratio. 

Exploring Assumptions. Before running an analysis, it is important to explore the characteristics 

of the data to determine which statistical test is most appropriate to use.  ANOVAs are robust statistical 

tests that can detect differences in means between three or more groups (Field, 2009). Several 

assumptions must be checked before ANOVAs can be run.  One assumption is that the distribution of the 

dependent variable follows a normal distribution (Field, 2009). The dependent variable, the weight-gain 

ratio, was assessed using the Explore function in SPSS for all women in the sample (N =194) (SPSS 

Statistics).  A visual inspection of the histogram of the weight-gain ratio demonstrated a distribution with 

positive skew, with outliers on the right tail and a clustering of values close to the vertical axis. Both the 

P-P plot, which plots the individual values of the chosen variable along the cumulative probability of the 

normal distribution, and the Q-Q plot, which plots the quartiles of the values along the Z distribution, 

should hug the line if the distribution is normal (Field, 2009).  Values fell off the line of the P-P plot and 

the Q-Q plot at the extreme right end of the line indicating non-normality. Examination of box plots 

revealed four cases with extreme values.  
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Tests of normality were conducted. Z values of skewness and kurtosis of the distribution of the 

weight-gain ratio were calculated by dividing the values of skewness and kurtosis by their respective 

standard errors; the value of skewness (Z = 5.45) and kurtosis (Z = 5.74) indicate that the distribution was 

not normal.  A normal distribution has a mean of zero. Z values for kurtosis and skewness are acceptable 

if they fall between -1.96 and 1.96 as these values represent 95% of the values below or above the normal 

distribution mean of zero. Since the Z score of skewness and kurtosis are well above this, the distribution 

of the weight-gain ratio is not normal.  In addition, the Kolmogorov-Smirnov test, which tests whether the 

distribution of the variable in question is different than a comparable normal distribution with the same 

mean and distribution, should be non-significant if the variable is normally distributed (Field, 2009).  The 

value was D (194) = .113, p = <.001. By all measures, the distribution of the variable, the weight-gain 

ratio, was not normal. 

Two approaches are appropriate if the distribution of the dependent variable is not normal. First, 

the accuracy of the data should be checked. One of most common reasons that a distribution is non-

normal is that there are outliers in the data. Data entry errors are a common cause of a value appearing to 

be an outlier. The four univariate outliers identified on the boxplots were rechecked to confirm that there 

were no errors in data entry. No errors were found. Second, the dependent variable can be transformed or 

outliers removed to improve the normalcy of its distribution. However, the Kolmogorov-Smirnov test of 

the Square-Root transformation of the weight-gain ratio demonstrated no improvement in the quality of 

the distribution, D (194) = .095, p = <.001. Neither did removing the four outliers and then performing a 

Square-Root transformation; the Kolmogorov-Smirnov test remained significant, D (190) = .079, p = 

.029. Therefore, because no improvements were noted, the untransformed weight-gain ratio including all 

cases was used in the analyses examining the associations between cravings and prenatal weight gain. 

Because ANOVAs are robust tests, they can be used even if the dependent variable is not 

normally distributed. According to Field (2009), ANOVAs can be used when the distribution of the 

dependent variable does not follow a normal distribution as long as cells sizes are equal. If cell sizes are 
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uneven, then ANOVA can still be used with certain caveats. If cell sizes are unequal there needs to at 

least 20 degrees of freedom and the smallest response category has to contain at least 20% of the 

responses. If both of these criteria are not met, then at least 40 degrees of freedom is needed to be able to 

use an ANOVA if cell sizes are unequal (Field, 2009). The use of ANOVAs also requires that other 

conditions are met, that the dependent variable is measured at the interval level, that there is independence 

between groups, and that the variance between groups is similar (Field, 2009).  If these criteria are not 

met, then use of a non-parametric test is more appropriate. The reasoning behind the choice of a particular 

test is discussed below under Data Analysis and Results.  

Data Analysis and Results. Two different analyses were run for each of the independent 

variables. This section will first present the analysis and results for ‘craving of any type’ and then present 

the analysis and results for ‘cravings within food groups.’  

Craving of Any Type. To determine if cravings of any type were associated with prenatal weight 

gain, women were categorized into four groups based on their responses on the MWS completed in early 

and late pregnancy: (1) no cravings in pregnancy, (2) cravings of any type in early pregnancy only, (3) 

cravings of any type in late pregnancy only, and (4) cravings of any type which occur in both early and 

late pregnancy.  The dependent variable used in this analysis was the weight-gain ratio. Weight-gain 

ratios in these four time periods by ‘cravings of any type’ are displayed in Table 10 below.  

Table 10 

Timing of ‘Cravings of Any Type’ in Relation to Prenatal Weight Gain, N=194 

 Timing  

Cravings None Early Pregnancy Late Pregnancy Both Early and Late 

Wt.-Gain Ratio Wt.-Gain Ratio Wt.-Gain Ratio Wt.-Gain Ratio 

 N Mean (SD) N Mean (SD) N Mean (SD) N   Mean (SD) 

Any Type 18 1.15  (0.74) 18 1.14  (0.51) 30 1.10   (0.64) 128 1.05  (0.55) 

 

                Non-parametric tests were chosen to determine if there were differences between the means of 

the weight-gain ratio between women reporting ‘cravings of any type’ in the four time periods. Two 
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assumptions necessary to run an ANOVA were not met. First, the dependent variable, the weight-gain 

ratio, was not normally distributed, as discussed above. Second, there was marked variation in the 

numbers of women within the four time periods with the smallest cell containing 18 cases and the largest 

cell containing 128 cases as seen in Table 10. Because two assumptions were broken (i.e., a non-normal 

distribution of the weight-gain ratio and uneven cell sizes), an analysis of the differences in the mean 

weight-gain ratio between these four groups was conducted using the Kruskal-Wallis Test. 

The Kruskal-Wallis test is the non-parametric test equivalent of ANOVA.  There are two versions 

of the Kruskal-Wallis test, one based on detecting differences in ranks and the other based on detecting 

differences in medians between groups (Field, 2009).  Both tests can be used if cell sizes are unequal or 

variables have non-normal distributions. Both are based on Chi-square distributions, which test if there 

are differences in the distributions, not the means, between groups. Of the two, the Kruskal-Wallis test 

based on ranks is more rigorous as there are more categories (ranks) within which values can be placed 

compared to the median which has only two (i.e., above or below the median).  

            Kruskal-Wallis rank and median tests were run between ‘cravings of any type’ as the independent 

variable and weight-gain ratio as the dependent variable. No differences were seen between the mean of 

the weight-gain ratios in women who reported no cravings (M = 1.15, SD = 0.74), reported cravings in 

early pregnancy only (M = 1.14, SD = 0.51), reported cravings in late pregnancy only (M = 1.10, SD =   

0.64), and reported cravings in both early and late pregnancy (M = 1.05, SD = 0.55), Kruskal-Wallis rank 

test, H (3) =  1.358, p = .72 and Kruskal-Wallis median test, H (3) = 3.638, p =.30. Weight gains of 

women reporting craving of any type in early pregnancy, late pregnancy, or both time periods did not 

differ from the prenatal weight gain of women who reported never having cravings in pregnancy. No dose 

effect of cravings was seen in relation to prenatal weight gain. 

Cravings Within Food Groups. Not all cravings may be equal. It may be that cravings for specific 

foods, not general food cravings, are associated with higher weight gain. Cravings for higher caloric foods 

were hypothesized to be associated with higher prenatal weight gain. 
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The weight-gain ratio was calculated within each craving food group for all women in the sample, 

N = 194. Each food group category was analyzed separately. Based on the responses on the MWS in 

early and late pregnancy, women were categorized within each food group into one of four groups: (1) no 

cravings within a designated food group at any point in pregnancy, (2) cravings within a designated food 

group only in early pregnancy, (3) cravings within a designated food only in late pregnancy, and (4) 

cravings within a designated food both in early and late pregnancy. The weight-gain ratios within each 

food group that correspond to these time periods are listed in Table 11 below.  

Table 11 

Timing of ‘Cravings Within Food Groups’ in Relation to Prenatal Weight Gain, N=194 

 Timing of Cravings in Pregnancy 

Cravings 

within Food 

Groups 

None Early Pregnancy Late Pregnancy Both Early and 

Late 

Wt. Gain Ratio Wt. Gain Ratio Wt. Gain Ratio Wt. Gain Ratio 

   N M (SD) N    M (SD) N M (SD) N M (SD) 

 Sweet 109 1.07 (0.58) 15 1.00 (0.48) 38 1.18 (0.59)
a 32 1.04 (0.61) 

 Salty food 133 1.07 (0.58) 20 1.12 (0.59) 25 1.08 (0.62) 16 1.08 (0.53) 

 Protein 140 1.05 (0.61) 14 1.12 (0.40) 21 1.14 (0.60) 19 1.18 (0.46) 

 Starchy food 127 1.05 (0.56) 31 1.01 (0.54) 24 1.11 (0.61) 12 1.47 (0.70)
a 

 Fruit/vegetable   68 1.08 (0.58) 29 1.02 (0.59) 32 1.14 (0.73) 65 1.07 (0.50) 

 Other 178 1.08 (0.59)   8   .98 (0.38)   5   .96 (0.38)   3 1.14 (0.47) 
a 
Boldface and italicized cells are higher relative to other timing periods within a specific food group. 

On visual inspection of the data, the only cravings within a specific food group that were 

determined to have a possible association with prenatal weight gain were those for sweets and starches. 

Among the women who reported craving sweets, the highest weight-gain ratio was seen in women 

reporting cravings for sweets only in late pregnancy (M = 1.18, SD = 0.59). Among the women who 

reported cravings for starches, the highest weight-gain ratio was seen in women reporting cravings in both 

early and late pregnancy (M = 1.47, SD = 0.70).  Cravings in both of these time points were associated 

with higher prenatal weight-gain ratios than those seen in women who reported never experiencing 

cravings at any time in pregnancy (M = 1.15, SD = 0.74).  Of the cravings groups, the strongest potential 
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candidate for an association between cravings within a specific food group and higher weight gain was for 

cravings for starchy foods.  

Data Analysis ‘Cravings Within Food Groups’. Because only cravings within the food groups of 

starches and sweets were determined to have a potential relationship with prenatal weight gain, the 

analysis for cravings within food groups was designed to answer two questions: (1) Among women who 

report cravings for sweets, were there differences in the mean weight-gain ratio between women reporting 

cravings for sweets in early pregnancy only, late pregnancy only, and in both early and late pregnancy? 

and (2) Among women who report cravings for starches, were there differences in the mean weight-gain 

ratio between women reporting cravings for starches in early pregnancy only, late pregnancy only, and in 

both early and late pregnancy?  

Certain conditions must be met in order to use parametric tests, such as ANOVAs, for data 

analysis.  Groups must be independent and the dependent variable must be measured on an interval level. 

These two conditions were met as women were categorized into exclusive cravings groups depending on 

the time period in which cravings occurred. The dependent variable was the weight-gain ratio, which is 

measured on the interval level.  Homogeneity of variance, which is the assumption that the variance 

within the groups are similar, was met as Levene’s test was non-significant for both analyses (Levene’s 

(2, 82) =.571, p = .567 for sweet cravings and Levene’s test (2, 64) = .173, p = .842 for starch cravings). 

When Levene’s test is nonsignificant, one cannot reject the null hypothesis that there is no difference in 

the variance among groups.  

 Cell sizes were dissimilar among the three time periods (i.e., early pregnancy, late pregnancy, 

and both early and late pregnancy) for sweet and starchy cravings, but not to such an extent as to preclude 

the use of ANOVAs. Cell sizes ranged from a low of 15 to a high of 38 among women reporting cravings 

for sweets and from 12 to 31 for starches. According to Field (2009), ANOVAs can be conducted if there 

are uneven cell sizes as long as the degrees of freedom are over 20, or if any one response category has 

less than 20% of all responses, the degrees of freedom are over 40 (Field, 2009). When using one-way 
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ANOVAs to compare the mean weight-gain ratios within the starch and sweet food groups by the time 

period, the degrees of freedom for the analysis for cravings for sweets were 82 and 64 for cravings for 

starchy foods. Thus, only one assumption needed to run ANOVAs was broken: the dependent variable, 

the prenatal weight-gain ratio, had a non-normal distribution, as discussed above.  Because ANOVAs are 

robust tests, they can be used even if the dependent variable is not normally distributed or if cell sizes are 

uneven, as long as other conditions, as described above, are met. Therefore, analyses using one-way 

ANOVAs were conducted to determine if there were differences between the mean weight-gain ratios 

among women reporting cravings for starches or if there were differences between the mean weight gain-

ratios among women reporting cravings for sweets in three time periods.  

 One-way ANOVAs were run for both analyses with the weight-gain ratio as the dependent 

variable. Each independent variable had three groups: (1) women reporting cravings in the designated 

food group only in early pregnancy, (2) women reporting cravings in the designated food group in late 

pregnancy only, and (3) women reporting craving in the designated food group in both early and late 

pregnancy using contrasts as depicted in Table 12.  The first contrast tested whether having cravings in 

both early and late pregnancy were associated with higher prenatal weight gain relative to having cravings 

in only early or only late pregnancy. The second contrast tested whether having cravings in late 

pregnancy was associated with having higher prenatal weight gain compared to early pregnancy. 

Table 12  

Contrasts 

 Contrast Table 

 Early only Late only Both 

Contrast 1 -1 -1 2 

Contrast 2 -1 1 0 

 

Results: Cravings Within Food Groups. No significant differences were seen in weight gain 

among women reporting sweet or starch cravings. The weight-gain ratios did not differ by time among 

women reporting cravings for sweets in early pregnancy only (M = 1.00, SD = 0.48), late pregnancy 
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only (M = 1.18, SD = 0.59), or both early and late pregnancy (M = 1.04, SD = 0.61), F (2, 82) = .736, p 

= .482.  A nonsignificant difference was noted in prenatal weight gain between women reporting 

cravings for starches among the various time periods (i.e., early pregnancy only, late pregnancy only, or 

in both time periods), F (2, 64) = 2.54, p = .087, w =.209.  Women reporting cravings for starches in 

early pregnancy had a weight-gain ratio on average of 1.01 (SD = 0.54), of 1.11 (SD = 0.61) if starch 

cravings were reported only in late pregnancy, and of 1.47 (SD = 0.70) if starch cravings were reported 

to occur in both early and late pregnancy. There was a significant linear trend indicating that as the 

presence of starch craving increased across time so did prenatal weight gain, F (1,64) = 5.06, p = .028. 

Planned contrasts showed that there were no difference in the prenatal weight gain ratio between women 

reporting starch cravings only in early pregnancy and those reporting cravings only in late pregnancy, t 

(64) = .632, p = .530, r
 
= .078. Planned contrasts also showed that persistent cravings, reported in both 

early and late pregnancy, were associated with higher prenatal weight gain than cravings that were 

reported to occur only in early or late pregnancy, t (64) = 2.127, p  = .037, r = .257.   

             Summary. In summary, gaining more weight than recommended by the IOM is the most common 

weight gain pattern seen in this sample, particularly for overweight women. No associations between 

‘cravings of any type’ and prenatal weight gain were seen when Kruskal-Wallis rank and median tests 

were used to test for differences in the means of the weight-gain ratio among women reporting no 

cravings, cravings of any type in early pregnancy only, cravings of any type in late pregnancy only, and 

cravings of any type in both early and late pregnancy.  

No significant differences were noted in prenatal weight gain among women with cravings within 

specific good groups. Based on descriptive statistics, the strongest potential relationship between cravings 

within food groups and prenatal weight gain was with cravings for starches in early and late pregnancy. 

The results of testing with one-way ANOVAs among women reporting cravings for starches or sweets in 

three time periods (i.e., early pregnancy only, late pregnancy only, and in both time periods) showed that 
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women reporting persistent cravings did not have higher prenatal weight gain than those women reporting 

only transient cravings.    

Exploring the association between prenatal weight gain and dietary cravings was significantly 

compromised by small sample sizes, particularly in the various time periods in which cravings did or did 

not occur (i.e., no cravings, early or late pregnancy, or both early and late pregnancy). 

Predictors of Dietary Cravings 

The evidence suggests that cravings are associated with poorer dietary quality (Chao, Grilo, 

White, & Sinha, 2014; Christensen, 2007).  Therefore, even if cravings are not associated with prenatal 

weight gain, they may still have adverse consequences for fetuses whose mothers have a greater number 

of cravings. Cravings have been reported in the literature to be more common in women who are (1)  

stressed or depressed, (2) overweight or obese, or (3) who smoke cigarettes, particularly in those who 

reduce their level of smoking (Burton et al., 2007; Dickens & Trethowan, 1971). These factors are 

hypothesized to be associated with having a greater number of cravings in pregnancy.  

Research Question (4) asks ‘What factors are predictive of reporting a greater number of cravings 

in pregnancy?’ The independent variables are the predictors (depression/stress, BMI, and smoking), 

described below. The dependent variable is the number of cravings a woman reports on the MWS 1 and 

the MWS 2. This variable was created by summing the numbers of cravings women checked off on the 

MWS completed in early and late pregnancy. Food categories on the MWS include sweets, protein, 

starchy foods, fruits/vegetables, salty foods, and others. The total number of cravings in pregnancy can 

range from 0 to 12, based on the combination of responses from the MWS 1 (range of 0 to 6 responses) 

and the MWS 2 (range of 0 to 6 responses). Women reported experiencing as few as 0 to a high of 10 

cravings.  The mean number of total craving was 3.2 (SD = 1.8) among women who reported any 

cravings. 
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This section will first describe the predictors (depression/stress, smoking, and weight status) for 

the sample, their correlations with total numbers of cravings, and then present the analysis of Research 

Question 4.  

             Description of the Predictors. Data on predictors was obtained either from a review of the 

clinical notes in the medical records or from questions completed on the MWS. Data obtained from the 

clinical notes included age, current mental health status, smoking status, and BMI category. Data obtained 

from the MWS included information on stress levels and depressive symptoms. Each of these predictors 

will be discussed in the sections below. 

             Mental Health Status. Several measures were collected that reflect the mental health status of the 

sample. These measures include: (1) a clinical assessment of the mental health status of an individual 

woman by the provider; (2) scores on the 2-item PHQ, which is a validated measure of depressive 

symptomatology, found on the MWS; and (3) scores of the 1-item validated measure on an individual’s 

perceived ability to handle stress, also found on the MWS.  

All of the charts were reviewed to determine the mental health status of each woman as 

determined by the provider. All women at the SBHC are assessed for the need for mental health services 

and referred as needed, making it possible to categorize women into one of four exclusive categories: (1) 

None:  no mental health concerns, (2) MH Other: no active or prior depression but undergoing enough 

stress to warrant a referral to the Mental Health Team for support, (3) Depression in remission:  prior 

history of depression, currently in remission, no services needed, and (4) Current active clinical 

depression requiring care. The mental health status of the sample is described in Table 13. 
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Table 13 

Mental Health Status of the Sample, N=194 

Category N (%) 

     None 135 (69.6) 

     MH Other   15 (7.7) 

             Stress, concrete services
a 

  7 (46.7)
a 

             Domestic Violence
a
   3 (20.0)

 a
 

             Anxiety
a
   5 (33.3)

 a
 

     Depression, remission  19 ( 9.8) 

     Depression, current  25 (12.9) 
a 
Valid percentage within category of MH other. 

Data on symptoms of stress and depression were taken from the MWS. The stress measure is a 

validated instrument that measures an individual’s ability to manage stress on a Likert scale with 1 being 

‘I don’t let things bother me’ and 6 being ‘I get stressed about things’(Littman et al., 2006). The higher 

the value, the less an individual is able to manage their stress.  The PHQ-2 is a two-item scale that asks 

about feelings of sadness and lack of enjoyment. It is a validated instrument used to screen for depression 

(Kroenke et al., 2003). Responses can range from 0 to 2; the higher the value, the greater the depressive 

symptomatology. Table 14 describes the means and standard deviations of these measures in relation to 

the mental health categories described above. As would be anticipated, these measures performed in the 

expected way; i.e., women with no mental health problems scored lowest, those with current depression 

scored highest, and those with depression in remission or another mental health concern, fell in the mid-

range between the two. 
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Table 14 

Scores on Measures of Stress and Depression in Relation to Mental Health Status 

Category Stress Depressive Symptoms 

 T1
a 

T2
b 

Both
c 

T1
d 

T2
e 

Both
f 

 N M 

(SD) 

N M 

(SD) 

N M 

(SD) 

N M 

(SD) 

N M 

(SD) 

N M 

(SD) 

None 70 3.0 

(1.5) 

70 2.9 

(1.4) 

64 6.0 

(2.6) 

73 .41 

(.64) 

68 .25 

(.44) 

56 .64 

(.82) 

MH 
 

15 3.5 

(1.4) 

14 3.7 

(1.3) 

14 7.4 

(2.0) 

15 .67 

(.62) 

15 .73 

(.80) 

14 1.5 

(1.1) 

Dep-R 

    

10 3.8 

(1.5) 

13 3.5 

(1.7) 

10 7.3 

(1.8) 

14 .50 

(.76) 

11 .36 

(.67) 

10 .90 

(.99) 

Dep-C 18 4.5 

(1.4) 

17 4.5 

(1.4) 

16 9.1 

(2.1) 

18 1.28 

(.69) 

17 1.24 

(.75) 

17 2.5 

(1.1) 

Total 113 3.4 

(1.5) 

114 3.4 

(1.5) 

104 6.8 

(2.6) 

120 .58 

(.72) 

111 .48 

(.67) 

97 1.1 

(1.2) 

Note. T1 = early pregnancy; T2 = late pregnancy; Both = the sum of the scores in T1 and T2.  
  

a 
T1 stress: n=81 missing; 

b
T2 stress: n =80 missing; 

c
Both: n = 90 missing; 

d 
T1 PHQ: n=74 missing;  

e 
T2 PHQ: n = 83 missing;  

f 
PHQ Both: n = 97 missing, MH = mental health other, Dep-R= depression in 

remission, Dep-C = depression current.. 

 

In the literature, stress appears to be more strongly related to cravings than depression. Cravings 

are higher in women whose cognitive controls of eating are undermined by negative emotions or who are 

emotional eaters when stressed  (Macht, 2008). It is unclear whether depression is related to cravings. For 

some women, depression actively suppresses the appetite and women can lose weight (Uher et al., 2014). 

Other women have the opposite effect and depression can trigger cravings, emotional or external eating, 

and weight gain (Blaine, 2008; Ouwens et al., 2009). On the whole, intense emotion tends to inhibit 

intake (Macht, 2008). Therefore, it may be that less acute forms of stress, not depression, may be more 

consistently related to cravings. Creating this tier of mental health categories was the first step needed to 

examine this possibility.  

Next, the means of the total number of cravings was calculated for each of the mental health 

categories. As can be seen in Table 15, women in the categories of MH other, depression in remission, 

and active depression had higher mean numbers of cravings than women without any mental health 

concerns. When collapsed into two separate groups, women with no mental health concerns (n=135) had 
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significantly fewer cravings than those with emotional distress (as measured by a composite of those in 

the MH Other, remission, or active depression categories, n = 59). Women with no mental health 

concerns had on average of 2.7 (SD = 1.8) cravings compared to 3.4 (SD = 2.1) cravings for those with 

emotional distress, t = -2.356 (192), p = .019. 

Table 15 

Mean Number of Cravings by Mental Health Category, N = 194 

Category N M (SD) 

     No MH concerns 135 2.7 (1.8) 

     MH Other  15 3.2 (2.4) 

     Depression, remission  19 3.5 (2.1) 

     Depression, current  25 3.4 (2.1) 

      Note. MH = mental health; MH Other = stress, concrete services, domestic violence, anxiety. 

While emotional distress is significantly associated with the number of cravings, other mental 

health constructs might be equally or more important. When running multiple regressions, the goal is to 

find the fewest number of independent variables that can predict the outcome. Therefore, a correlation 

matrix was run between numbers of cravings in pregnancy and each of the mental health variables. Three 

different variables were created for stress and three different similar versions were created for depressive 

symptomatology. Both the stress item (‘able to handle stress) and the depressive symptomatology items 

(PHQ-2) are included in the MWS, which is completed twice in pregnancy. Therefore, the measures for 

stress include stress in early pregnancy from the MWS 1, stress in late pregnancy from the MWS 2, and a 

sum of the stress on the MWS 1 and MWS 2, which reflects stress across pregnancy. Similar variables 

were created to reflect depressive symptomatology using the PHQ-2.  

Prior to running a correlation matrix, the characteristics of the variable ‘total number of cravings 

in pregnancy’ was examined to determine normality. The Z skewness was 4.25 and the Z kurtosis was 2.16 for 

the variable, total number of cravings in pregnancy. Both of these values were above a Z score of ± 1.96 

above the mean of zero, indicating non-normality. The distribution of the variable, total number of 

cravings, was confirmed as having a non-normal distribution because the Kolmogorov-Smirnov test was 



102 

 

significant (D (194) = .162, p < .001). One of the assumptions of using a Pearson correlation is that the 

variables are normally distributed. Because this was not the case, a correlation matrix was created using 

Kendall’s Tau-b. Kendall’s Tau-b is recommended when the data set is small and has a large number of 

tied ranks (Field, 2009). The results of the bivariate Kendall Tau-b correlation matrix are displayed below 

in Table 16. 

Table 16 

Correlations Between Numbers of Cravings and Mental Health Variables  

Variables 

No. 

Cravings MH 

T1 

Stress 

T2 

Stress 

T1+T2 

Stress T1 PHQ T2 PHQ 

MH  .120*       

T1 Stress .023 .274**.      

T2 Stress .170* .288** .408**     

T1 + T2 Stress .117 .334** .749** .756**    

T1 PHQ .003 .341** .369** .253** .378**   

T2 PHQ .058 .413** .179** .333** .307** .337**  

T1 + T2 PHQ .029 .465** .342** .355** .416** .773** .742** 

Note.  No. cravings = number of craving; MH = mental health categories none vs any; T1 Stress = stress 

scale completed on MWS 1; T2 Stress = stress scale completed on MWS 2; T1+T2 stress = sum of stress 

on T1 and T2 MWS; T1 PHQ = PHQ completed on MWS 1; T2 PHQ = PHQ completed on MWS 2; T1 + 

T2 PHQ = sum of results of PHQ from MWS 1 and MWS 2. 

*p<.05 (two tailed)  ** p,.001 (two tailed) 

Both stress and a composite measure of emotional distress were significantly positively correlated 

with the numbers of cravings women reported in pregnancy. Having emotional distress (as measured by a 

composite measure of a clinician’s assessment of a woman having past or current depression or current 

other mental health concern) was associated with women reporting a greater number of cravings. Higher 

stress in late pregnancy, but not at other times of pregnancy, was positively correlated to more cravings. 

Depression as measured by the PHQ-2 was not correlated with the numbers of cravings in pregnancy.  

Late pregnancy stress and emotional distress (as measured by the composite of mental health 

categories) were significantly correlated with each other, but do not represent the same construct. This is 

evident because their correlations showed a moderate association (.288), but their correlation was less 

than .80.  Multicollinearity is a concern if correlations of .80 or more are present between two variables 



103 

 

(Field, 2009). The bivariate Kendall’s Tau-b correlation was well below this level of concern. Therefore 

both of these variables were used in multiple regression analysis as possible factors that could predict the 

number of cravings women report in pregnancy. 

             Smoking.  Few women in the sample smoked; 15.5 % of women were smokers who smoked on 

average 9 cigarettes (SD = 6.2) at the beginning of their pregnancy. Data on whether women reduced 

smoking in pregnancy was available for 25 out of the 30 smokers. On average, women reduced the 

number of cigarettes they smoked by 94.1% (SD = 10.7).  A bivariate Kendall’s Tau-b correlation matrix 

was run with the smoking variables and the number of cravings in pregnancy and is displayed in Table 

17. No significant correlations were seen between smoking and cravings.  Therefore, no smoking 

variables were entered into multiple regression analyses. 

Table 17 

Correlations Between Smoking Variables and Numbers of Cravings in Pregnancy 

Variables No. Cravings % Decrease 

Smoking, yes .064  

No. cigarettes smoked before pregnancy .054 -.497* 

% decrease in numbers of cigarettes smoked -.034 1 

  Note. No. craving = number of cravings; No. cigarettes = number of cigarettes.   

  *p  < .01 

 

BMI Category.  Overweight and obese non-pregnant women are more likely to report 

experiencing cravings (Burton et al., 2007; Davis et al., 2007). Overweight and obese women tend to be 

older and to have more children.  Therefore, these variables, rather than weight, may be the salient 

construct and be associated with having more cravings. Therefore, a Kendall’s correlation matrix with 

age, parity, BMI, and BMI category was created to assess the relationship between these variables and the 

numbers of cravings in pregnancy. Results are displayed in Table 18. Only age was significantly 

correlated with the numbers of cravings in pregnancy. As age increased, the numbers of cravings that 

women report decreased. 
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Table 18 

Correlations Between Number of Cravings and Age, Weight, and Parity 

Variables No. Cravings BMI BMI Cat Age Parity 

BMI -.053     

BMI Category -.087 .681**    

Age    -.163** .174** .245**   

Parity -.036 .189** .240** .471**  

Parity Category -.006 -.186** .231** .450** .791** 

  Note. No. cravings = number of cravings; BMI cat = underweight/normal weight (coded as 1) vs.  

  overweight/obese (coded as 2);  Parity category = primiparous (coded as 0) vs. multiparous (coded as 1).  

  **  p  < .01 

Summary.  In summary, the numbers of cravings in pregnancy appears to be higher among 

younger aged women and those with stress in late pregnancy or emotional distress, as measured by having 

current or past depression or another mental health concern.  Because this is an exploratory study, several 

different measures of depression, stress, smoking, BMI, and parity were included in the correlation 

matrices to determine which definition might be most likely to capture any potential relationships 

between possible predictors and numbers of cravings. Only age, stress in late pregnancy, and a composite 

measure of emotional distress were significantly correlated with the total numbers of cravings women 

reported in pregnancy. These three variables were entered into a multiple regression model to test whether 

the independent variables of stress in late pregnancy, emotional distress, or age were predictive of having 

a greater number of cravings in pregnancy.  

Analysis and Results for Research Question 4: What Factors are Predictive of Reporting a 

Greater Number of Cravings in Pregnancy?’ 

Exploratory Analysis.  Prior to running multiple regressions, an exploratory analysis was 

conducted for the dependent variable, total number of cravings in pregnancy. Tests for normality 

indicated that the variable, numbers of cravings in pregnancy, did not have a normal distribution as 

discussed above (page 105). The presence of outliers can create a non-normal distribution. Two univariate 

outliers were noted on median boxplots of the dependent variable, numbers of cravings in pregnancy. 

Because the assumption of concern in multiple regressions is that there is a normal distribution of errors, 
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not that the dependent variable is normally distributed, these outliers were kept in the sample during the 

initial analysis of the data.  

Multiple regressions were conducted using stepwise entry with age, stress in late pregnancy, and 

emotional distress as the independent variables and the numbers of cravings as the dependent variable.   

Listwise comparisons exclude variables without information of all variables; this dropped the sample size 

to 114 subjects. Experts differ in their recommendations about what an appropriate sample size should be, 

particularly in exploratory research where effect sizes are unknown. However, with three independent 

variables, α = .05 and β = .80, and a medium effect size, Field suggests using the formula N ≥ 50 + (8 x 

number of predictors) to test the regression model and N ≥ 104 + numbers of predictors to test the unique 

contribution of the predictors (Field, 2009). The higher number of the two calculations should be chosen 

as the minimum sample size. This calculations result in a sample size of 74 cases or 107 cases, 

respectively. Thus, the minimum sample size needed to run multiple regressions is 107.   

Testing of Assumptions.  Next, an examination was conducted to determine if the data met the 

assumptions of multiple regressions. The assumption of the independence of errors was met as the Dubin 

Watson test was 2.153, which met the recommended value of approximately 2.  There are also no 

concerns about multicollinearity as the VIF values of 1.01 are well below 10, the tolerance levels (.988) 

were well above the danger zone of 0.1 to 0.2., and the variance proportions are scattered appropriately 

across the dimensions in the Collinearity Diagnostic Table. Homoscedasticity, which looks at the variance 

of the residuals, was evaluated by examining the plots of ZRESID vs. ZPRED and SRESIS vs. ZPRED. 

No funneling was noted. The assumption of Normality of Errors appears to be met based on an 

examination of the histogram of the standardized residuals and P-P plots, which shows a normal 

distribution; although it appears that there are some multivariate outliers.  

 Next, an examination of the data was conducted to look for outliers and influential cases. Cooks 

distances are less than 1 (maximum value of .123), indicating that there is not undue influence from a 

particular case.  The critical value for Mahalanobis distance, which calculates the distance of each case 
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from the centroid of all cases, is dependent on the number of independent variables and the desired alpha 

level (Tabachnik & Fidell, 2007). In this analysis, the maximum value on the Mahalanobis distance of 

8.824 is less than the critical value of 16.266 obtained by consulting a table of Critical Values for Chi 

Square (x
2 
for three independent variables with an α of 0.001 is 16.266) ("Table C.4 Critical values of 

Chi-Square," 2007). 

However, the presence of outliers was noted on examination of leverage and of the standardized 

residuals.  Leverage appears to be a problem for one case (subject 1320) with a leverage value of .078, 

which is above the maximum acceptable leverage value.  (Average leverage values are calculated by the 

formula k + 1/n, where k is the number of predictor and n is the sample size.  The maximum allowable 

limit is two times greater than the average and in this case is .070.)  Because this extremely high value can 

significantly influence regression coefficients, this case was dropped from the analysis. An examination 

of the standardized residuals (SR) indicated that two cases were above 3. One case (subject 1242) with a 

SR of 3.19 was already identified as a case of concern in the examination of univariate outliers. The other 

case identified earlier as being a univariate outlier had incomplete information on stress and was dropped 

from the regression analysis. One additional case was identified as being of concern (subject 1280) with a 

SR of 3.0448. A total of 3 cases were dropped, leaving a sample size of 111, two for high standardized 

residuals and one for having a high leverage value.   

After deleting the two cases with high standardized residuals and the one with high leverage, 

multiple regressions were run again and the sample size for the analysis of Research Question 4 dropped 

to 111. With three predictors, this sample size remains sufficient to detect a medium effect size. 

Results of Final Regression Model.  Multiple regressions were run with the sample with outliers 

deleted (n = 111) using stepwise entry to determine the relative contribution of each predictor to the 

model. Assumptions were reexamined on the sample with outliers deleted (n = 111). No violation of the 

assumptions of Independence of Errors was present as evidenced by a Durbin-Watson statistic of 1.815. 

No multicollinearity was seen as the variance proportions were appropriately dispersed across the 
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dimensions in the Collinearity Diagnostics Table, tolerance levels were well above 0.01 (values in this 

analysis were .997) and VIF levels were below 10 (values in this analysis were 1.003). Normal 

distribution of errors was evident by the normal distribution of the histogram and the close alignment of 

the residuals with the line on P-P Plots of the standardized residuals.  Heteroscedasticity, which is the 

assumption that variance of the residuals is homogenous across all levels of the predicted values, is tested 

by an examination of the standardized residuals against their predicted values.  The resultant scatterplots 

should form a ‘cloud’ with no directionality noted. No heteroscedasticity was noted on examination of the 

scatterplot. No outliers of concern were found after examining Mahalanobis distance; the value of 5.523 

is less than the critical value of 16.266 ("Table C.4 Critical values of Chi-Square," 2007). The maximum 

value of Cook’s distances is .102, which is less than the value of concern of 1. Maximum leverage value 

is .050, which is below the level of concern of .072 ([3 predictors +1/n=111] x2 = .072). No cases have 

standardized residuals above 3.  Three cases or 2.7% of the 111 cases have values above 2. Field (2009) 

suggests that up to 5% of the sample can have standardized residual values of 2 or more without 

compromising the integrity of the results. Thus, the final model meets the assumptions necessary to 

conduct multiple regression analyses. 

The final model used the sample with outliers removed (n = 111). Multiple regressions using 

stepwise entry were run with stress in late pregnancy, emotional distress, and age as independent 

variables and the numbers of total cravings reported in pregnancy as the dependent variable.  The model 

including age only was significant, F (1,109) = 5.33, p = .023, as was the model including both age and 

stress, F (2,108) = 5.143, p = .007.  The third independent variable, the composite measure of emotional 

distress, fell out of the final model.  

 The results of the regressions indicate that two predictors-- age and stress in late pregnancy-- 

accounted for 8.7% of the variance in the numbers of cravings reported in pregnancy (R
2 
=.87, R

2
adjusted= 

.070, F (2, 108) = 5.14, p = .007).  Both age and stress predicted the number of cravings reported in 

pregnancy, but in opposite directions. Younger age was associated with a greater number of cravings, β = 
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-.205, t(110) =  -2.222, p = .028. Higher stress was associated with a greater number of cravings, β = .201, 

t(110) = 2.184, p = .031. In the first step, age accounted for 4.7% of the variance in the numbers of 

cravings in pregnancy. Adding stress to the model improved the ability of the model to account for the 

variance in the numbers of cravings by 4.0%.  

Results are displayed in the Table 19 below. This table includes the correlations between the 

variables, descriptives of the variables, and the unstandardized (B) and standardized regression 

coefficients (β) of the regression models.  

Table 19 

Regression Models of Predictors of the Number of Cravings Reported in Pregnancy 

Multiple Regression Results 

Variables No. 

Cravings 

Age ED Stress 
Model 1 Age Only Model 2 Age and Stress 

Correlations B SE B β B SE B β 

Age -.216*  
  

-.074 .032 -.216* -.070 .032 -

.205* 

ED .095 -.107         

T2 Stress .213* -.056 .315 1    .245 .112 .201* 

           

Descriptives R
2 
change=.047 R

2 
change=.040 

M 2.8 27.0  3.4 F(1,109) = 5.333* F(2,108) = 5.143** 

SD 1.8 5.3  1.5       

Note. No. Cravings = number of cravings; ED = emotional distress; T2 Stress = Stress in late pregnancy; 

M = mean; SD = standard deviation. 

 *p <.05   **p < .01    

Summary.  Women with greater numbers of cravings appear to be younger and more stressed. 

However these two predictors account for a small proportion of the variance (8.7%) in the numbers of 

cravings women report in pregnancy. 

Conclusion 

Over 90% of women report having cravings at some point in pregnancy. Cravings for fruits and 

vegetables are the most commonly reported cravings with one-third of women in the sample reporting 

cravings for fruits and vegetables in both early and late pregnancy. Cravings for less healthy foods are 

less common. For example, 16% of women in this study reported cravings for sweets throughout 
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pregnancy. Cravings were not associated with prenatal weight gain. Having higher stress in late 

pregnancy and being younger were predictive of reporting a greater number of cravings in pregnancy. The 

strength of these findings is undermined by the small sample size in this study. 
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CHAPTER 5 

This chapter will first address the findings of each research question in relation to what has been 

reported in the literature and then discuss the limitations of the study, concluding with a discussion on the 

implications of the study for clinical care and future research.  

Discussion 

 The three areas addressed by this research study were: (1) prevalence of cravings in pregnancy, (2) 

associations between cravings and prenatal weight gain, and (3) predictors of the numbers of cravings 

reported in pregnancy.  

Prevalence of Cravings 

 As has been reported in other studies, cravings in pregnancy are almost universal. Over 90% of 

women experienced at least one craving in this study, compared to 76% (Tierson et al., 1985), 80% 

(Belzer et al., 2010) and 86% (Pope et al., 1992) in prospective cohort studies conducted in the United 

States. In this study, the two most common types of cravings were for cravings for fruits/vegetables and 

sweets. The frequency of cravings for protein, starches, and salty foods were lower than those reported for 

fruits/vegetables and sweets, but were similar to each other, making up a third tier of the most frequently 

reported cravings. Other studies have reported similar findings. Fruits/fruit juices and sweets are 

consistently reported as being the most common cravings (Fairburn et al., 1992; Finely et al., 1985; Hook, 

1978; Tepper & Seldner, 1999; Tierson et al., 1985). Cravings for other foods (i.e., protein, starches, and 

savory foods), while reported, appear to be less frequent (Fairburn et al., 1992; Finely et al., 1985; Pope et 

al., 1992; Tepper & Seldner, 1999). 

             Unlike other studies reported in the literature, cravings in this study as a whole tended to persist 

over time with 75.3% of women in early pregnancy and 81.4% of women in late pregnancy reporting 

having at least one craving. Only three other prospective cohort studies have documented craving 

prevalence across pregnancy, all three reported that cravings began before the 16
th
 week of pregnancy and 

declined over the course of the pregnancy (Belzer et al., 2010; Fairburn et al., 1992; Tierson et al., 1985). 
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The most rigorous of these is the one by Belzer et al. (2010), as unlike any of the other prospective 

studies, including this one; the authors reported on the prevalence of cravings in late pregnancy. On 

average, the last measurement period in this study occurred at 31 weeks of pregnancy and at 30 weeks in 

the study by Fairburn et al., 1992. Tierson et al. (1985) reported on the prevalence and timing of onset and 

remission of cravings for 70 food items, making it difficult to make comparisons to this and other studies. 

Further, Belzer et al. (2010) used a more rigorous definition of cravings, asking about cravings which 

occurred over the prior week as opposed to over the last month in this study. Belzer et al. (2010) reported 

that the prevalence of reporting any cravings among healthy pregnant women (n = 93) fell significantly 

across time with 81% reporting cravings between 16 and 20 weeks of pregnancy, 68.8% between 24 and 

28 weeks of pregnancy, and 57.4% between 34 and 38 weeks of pregnancy, F (3, 249) = 6.32, p = .0004 

(Belzer et al., 2010).  

Of the three prospective studies describing the prevalence of cravings, only one categorized 

cravings into specific food groups (Belzer et al., 2010). Belzer et al. (2010) categorized cravings into six 

categories: sweets, salty, savory, starchy, non-sweet dairy, and other. These categories are similar to the 

ones used in this study with two major exceptions. First, Belzer et al. (2010) included fruit and juice in 

their sweet category. In this study, fruits and juice were categorized along with vegetables into a 

fruit/vegetable group. Sweets in this study were a separate group. Second, the savory craving group in the 

study by Belzer et al. (2010) included eggs, meat, and seafood, making it similar to the protein category 

used in this study. However, the savory group in the Belzer et al. (2010) study also included sandwiches, 

pizza, and French fries. These latter foods were included in the ‘Other’ category in this study. Belzer et al. 

(2010) only reported on their results for two categories: sweets and savory.  

While not directly comparable due to differences in the ways that the craving categories were 

defined, there are similarities between the study by Belzer et al. (2010) and this study. In the study by 

Belzer et al. (2010), the prevalence of cravings for savory items declined steadily across pregnancy 

dropping from 47% at 16 to 20 weeks of pregnancy to 27.5% at 24 to 28 weeks to 20.9% at 34 to 38 
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weeks, whereas in this study, cravings for protein was lower and relatively stable across time with 17% 

reporting cravings for protein in early pregnancy and 21% in late pregnancy. The prevalence of sweet 

cravings in the study by Beltzer et al. (2010) was 44% at 16 to 20 weeks of pregnancy, peaked at 54% 

between 24 and 28 weeks and then declining to 45.6% at 34 to 38 weeks of pregnancy (Belzer et al., 

2010). Like in the study by Belzer et al. (2010), cravings for sweets were more prevalent early in the third 

trimester relative to other time periods; in this study, the prevalence of women reporting sweet cravings 

rose from 24.2% in early pregnancy to 36.2% in late pregnancy. 

In summary, cravings are universal. Most studies report that their prevalence declines over the 

course of pregnancy. Sweets are among the most commonly reported cravings in the literature and, 

compared to early pregnancy, appear to increase in prevalence in late pregnancy. Given the limitations of 

this study and others conducted to date, the relationships between sweet cravings and prenatal weight gain 

is under explored and should be investigated in future studies.  

Cravings and Weight Gain 

The hypothesis that persistent cravings, which occur in early and late pregnancy, would be 

associated with greater weight gain was not proven in this study. Neither craving in general or within food 

groups were associated with statistically significantly higher weight gain in women with persistent 

cravings compared to women reporting transient or no cravings. A review of the descriptive data 

suggested that persistent cravings for starches in late pregnancy might be of concern. Persistent cravings 

for starchy food, was associated with the greatest weight-gain ratio of all the food craving categories.  

However, no differences were seen in the mean weight-gain ratios between women reporting craving 

starches only in early pregnancy, only in late pregnancy, or in both time periods, F (2, 64) = 2.54, p = 

.087, w =.209. 

One of the reasons that there may not be statistically significances in prenatal weight gain among 

the craving groups is that the sample size in this study was too small. This premise is supported by the 

wide confidence intervals surrounding prenatal weight gain. For example, only 12 subjects reported 
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having persistent cravings for starches, their weight-gain ratio was 1.47 with a confidence interval of .70. 

Such few numbers makes it difficult to detect statistically significant differences in the amount of weight 

gained.  

The literature, while sparse, suggests that the relationship between cravings and prenatal weight 

gain is worthy of further investigation. To date, only three studies have been published which examined 

the relationships between dietary cravings and dietary intake in pregnancy. Two reported either 

significantly greater intakes of food (Tierson et al., 1985) or higher intakes of fats, sugars, or calories 

(Pope et al., 1992) in women with cravings compared to women without cravings; the third found no 

significant correlations between sweet cravings and intakes of sweet food (Belzer et al., 2010). Two 

studies have investigated the relationship between cravings and prenatal weight gain. Both reported that 

cravings were associated with higher prenatal weight gain (Allison et al., 2012; Hill & McCance, 2014). 

However, the quality of these studies was poor or unknown. Therefore, additional research is needed with 

sufficient sample size and using a more comprehensive definition of cravings than that used to date. Only 

after better designed studies are conducted can it be determined if there is or is not a relationship between 

cravings and prenatal weight gain. 

Predictors of the Numbers of Cravings 

Having multiple cravings is common. The average number of cravings in this study was 3.2 (SD 

= 1.8) among women who reported having any cravings. This is similar to other studies that have reported 

that women craved an average of 1.8 (Dickens & Trethowan, 1971), 3.7, (Worthington-Roberts et al., 

1989) and 4.04 (Crystal et al., 1999) food items in pregnancy.  

The following section will discuss the predictors investigated in this study (smoking, 

stress/depression, and age/obesity) in relation to what has been reported in the literature to date. 

             Smoking.  Only two studies have investigated the relationships between smoking and cravings in 

pregnant women. In a retrospective cross-sectional study of primiparous women (n = 100), Dickens and 

Trethowan (1971) reported that women with cravings were significantly more likely to smoke cigarettes 
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compared to non-smokers, x 
2
 = 4.966, n =1, p <.05.  Adegboye et al. (2010) found that women who 

recently quit smoking cigarettes (n = 390) had higher rates of experiencing cravings (58.7%) than women 

who continued to smoke cigarettes (53.6%, n = 290) and those who never smoked (50.6%, n = 1,159), 

although these differences did not reach statistical significance.  

In this study, there was no significant correlation between the numbers of craving a woman 

reported in pregnancy and the numbers of cigarettes a woman smoked before pregnancy or in the 

percentage her consumption decreased in pregnancy. No significant differences were seen in the mean 

number of craving in smokers (M = 3.3, SD = 2.3, n =30) compared to non-smokers (M = 2.8, SD = 1.9, 

n = 164), t (192) = .151.  Of the 25 smokers for which there were data on the amount they smoked in 

pregnancy, no differences were seen in the numbers of cravings reported by women who continued to 

smoke (M = 4.4, SD = 2.7, n =8) and those that quit (M = 3.5, SD = 2.0, n =17), t (23) = .878, p = .389. 

While the associations between cravings and smoking were statistically significant only in one 

study (Dickens & Trethowan, 1971), similar patterns were noted in smokers compared to non-smokers in 

all three studies. In this study, as well as the one by Dickens and Trethowan (1971) and the one by 

Adegboye et al. (2010), cravings were slightly more common or greater in number in smokers compared 

to non-smokers. Since cravings appear to affect smokers more than non-smokers, but only to a small 

degree, it may be that subpopulations of smokers, such as those who are younger or more stressed, may 

have more difficulty effectively managing food cravings than smokers as a whole. No work has yet been 

done in this area. 

             Stress and Depression.  In this study, stress, but not depression, was significantly correlated with 

the numbers of cravings women reported in pregnancy. Stress in late pregnancy accounted for a small, but 

significant, variation in the numbers of cravings a women reported in pregnancy. The results of this study 

are supported by the only other study addressing the relationships between stress and cravings in pregnant 

women. In a cross-sectional study of primiparous postpartum women (N = 100), Dickens and Trethowan 

(1971) reported that pregnant women whose appetite was affected by emotional stress were more likely to 
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report cravings than those whose appetite was not affected by stress, x
2
= 8.039, n = 1, p <.005. Dietary 

cravings have also been reported to be higher in non-pregnant women who regulate negative emotions 

through consuming palatable foods (Franken & Muris, 2005; Macht, 2008). 

 Higher stress has consistently been found to be related to unhealthy dietary intake in pregnant 

women (Fowles, Bryant, et al., 2011; Hurley et al., 2005; Lobel et al., 2008). Stress-related eating is also 

associated in non-pregnant women with greater consumption of sweets, soda, and alcohol (Jaaskelainen et 

al., 2014), greater waist circumference and higher rates of prediabetes (Tsenkova, Boylan, & Ryff, 2013), 

and being overweight or obese in longitudinal cohort studies (De Vriendt et al., 2012; Jaaskelainen et al., 

2014).  

Whether stress or depression is related in prenatal weight gain is unclear. Only a few studies have 

investigated the relationships between stress and depression and prenatal weight gain. Higher stress has 

been reported to be unrelated to weight gain (Chasan-Taber et al., 2008; Sangi-Haghpeykar, Lam, & 

Raine, 2014; Wells et al., 2006) or related to gaining too little (Webb et al., 2009; Zhu et al., 2013). 

Depression has been found to be related to weight gain in unadjusted models, but unrelated to weight gain 

in models that controlled for confounding variables such as age, BMI, and parity (Sangi-Haghpeykar et 

al., 2014; Webb et al., 2009; Wright et al., 2013). In this study, stress in early, but not late pregnancy, had 

a small negative correlation with the prenatal weight-gain ratio, Kendal tau  correlation = -.141, p = .042, 

n = 113, indicating that as stress increased in early pregnancy, women gained less weight.  

In total, the finding of this study, and others in the field, suggest that stress is related to dietary 

cravings in both pregnant and non-pregnant women. In turn, studies published to date support the premise 

that stress is related to unhealthy dietary intake. The evidence on the relationships between stress and 

depression and prenatal weight gain is limited, but, in total, the evidence suggests that emotional factors 

have little relationship, or even a negative relationship, with prenatal weight gain. However, more 

research is needed before any firm conclusions can be drawn. 
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In non-pregnant individuals, research findings indicate that the relationships between emotions 

and food intake is very complex and dependent on the underlying cognitive and emotional response that 

any particular individual has in relationship to food (Macht, 2008; Ouwens et al., 2009). For example, 

individuals under low-level stress have been found to increase their food intake while those under 

extreme stress may decrease their intake (Macht, 2008).  

Because longitudinal studies in non-pregnant individuals have reported relationships between 

stress, unhealthy dietary intake, and adiposity, it is possible that stress and depression do in fact influence 

prenatal weight gain, but the research conducted to date has not been designed to capture these 

relationships. For example, the instruments used to measure stress so far may not be appropriate. 

Pregnancy anxiety, as opposed to general anxiety or stress, is more strongly linked to preterm birth and 

adverse prenatal outcomes than to general anxiety, depression, or stress (Ding et al., 2014; Dunkel 

Schetter & Tanner, 2012). Pregnancy stress, anxiety, and depression also seem to impact the fetus 

differently, with anxiety most strongly related to preterm birth and depression more strongly related to 

low birth weight (Dunkel Schetter & Tanner, 2012). Further, the timing in which stress occurs may also 

matter. In the only study yet published on the relationship between the timing of stress and gestational 

weight gain, Zhu et al. (2013) found that there was a dose-response effect of stress on prenatal weight 

gain. For each unit increase in the numbers of stressful events reported in the first trimester of pregnancy, 

there was a corresponding reduction in gestational weight gain of 0.497 kg, 95% CI, [0.176, 0.817]. This 

relationship was not seen for stress occurring in the second or third trimester of pregnancy. In addition, 

the relationship between greater stress and lower prenatal weight gain was seen only in underweight and 

normal weight women, not in overweight or obese women.  Therefore, further research is needed to 

elucidate the relationships between stress, depression, cravings, dietary intake and prenatal weight gain. 

Careful attention should be given to the choice of instruments and populations to be studied. Use of a 

prospective design could help determine whether there are more vulnerable periods in pregnancy in which 

stress or depression has the greatest impact on dietary intake and weight gain.  
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             Age and Obesity.  Obese women are more likely to be emotional eaters (Geliebter & Aversa, 

2003), who are in turn more likely to experience cravings (Burton et al., 2007). Therefore, it was 

hypothesized that obese women would have a greater number of cravings. However, because age, parity, 

and BMI are all interrelated, a correlation matrix was run to determine which of these factors were related 

to the numbers of cravings women reported in pregnancy. Maternal weight, whether described by BMI as 

a continuous or categorical variable, was not related to the numbers of cravings women reported in 

pregnancy. Only younger age was significantly correlated with having a greater number of cravings.  

The strongest study linking cravings to unhealthy dietary intake was conducted in young 

adolescents whose mean age was 16 years (N = 97) (Pope et al., 1992).  Pope, Skinner, and Carruth 

(1992) interviewed women every two weeks in the last three months of pregnancy and obtained 24 hour 

dietary recalls and diet records,  Women with cravings for sweets had significantly higher calorie and 

sugar intake and women with cravings for salty snacks had significantly higher intakes of salt and fat than 

women without these cravings (Pope et al., 1992). Because this study only included women 18 years of 

age or older, no direct comparison can be made with the study by Pope, Skinner, and Carruth (1992). 

However, as can be seen in Table 20, the mean number of cravings dropped as women aged, but this drop 

plateaued at approximately 25 years of age. Therefore, it may be that cravings are a more common feature 

in pregnancy in adolescent women and/or women in their early 20s. If this is the case, cravings may be 

not be a reflection of stress-induced or disordered eating but a physiologic response to women who have 

not finishing growing themselves. 
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Table 20 

Numbers of Reported Cravings by Age Category, N = 194 

 

 

 

 

 

 

Limitations 

The major limitation of this study is that it was a retrospective chart review study using a 

convenience sample with a small sample size. The second major limitation is related to the definition used 

to describe cravings. Both of these problems significantly undermine the quality, validity, and 

generalizability of the study results.  

Quality 

Several problems affected the quality of this study: incomplete data, loss of subjects due to 

attrition, and the way the sample was selected. Because this study analyzed retrospective data collected 

during the course of routine clinical care, it was not possible to monitor the quality and completeness of 

data in real time and correct issues as they arose. Many patients entered care too late or left care too early, 

making it impossible to collect data within the time parameters needed to calculate cravings frequencies 

and weight gain. Further, because this data was collected as part of clinical care, the questionnaire was 

adapted over time. In particular, data on depressive and stress symptoms were missing for a large subset 

of the sample; these questions were added to the later versions of the MWS. Out of the 814 women 

eligible to be included in this study, 620 were excluded from the sample due to incomplete data, and 194 

were retained in the sample. So few patients had enough complete data that it was not possible to 

randomly select among patients with complete data, which is a technique that could have minimized the 

impact of selection bias.   

Age Category Number of Cravings 

Years N M (SD) 

   18 to 20 27 3.4 (2.2) 

   21 to 24 52 3.2 (1.8) 

   25 to 29 59 2.6 (1.9) 

   30 to 34 44 2.7 (2.0) 

   ≥ 35  12 2.0 (1.3) 
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One way to determine if selection bias is present is to compare those included and those excluded 

due to incomplete data by looking at the key characteristics that might influence outcomes. The principle 

question in this study was whether dietary cravings were related to prenatal weight gain. The most 

powerful predictor of prenatal weight gain reported in the literature is BMI (Chu et al., 2009; Herring et 

al., 2012; Weisman, Hillemeier, Symons Downs, Chuang, & Dyer, 2010). No differences were seen in 

BMI between those included in the sample and those excluded due to incomplete data. Being nulliparous 

and of younger age have also been cited as predictors of higher prenatal weight gain (Chu et al., 2009; 

Herring et al., 2012). No differences were seen in parity. No significant differences were seen in the 

percentage of adolescent women ≤ 21 years of age between those included and excluded in the sample, 

although those included were significantly older by one year. Compared to women included in the 

sample, women who were excluded had significantly higher rates of smoking and less reduction in the 

numbers of cigarettes they smoked in pregnancy. Compared to non-smokers, women who continue to 

smoke have been found to have lower prenatal weight gain and smokers who quit have higher prenatal 

weight gain compared to never-smokers.(Adegboye et al., 2010; Rodrigues et al., 2010)  

Validity 

Statistical validity was adversely affected by the sample size. The small sample size resulted in a 

loss of power. For example, cell sizes were very small, particularly for cravings that were reported to 

occur in early as well as late pregnancy. Only 12 women reported persistent starch cravings, 16 reported 

persistent salty cravings, 19 reported persistent protein cravings, and 32 reported persistent sweet 

cravings, making it difficult to determine if there was an association between persistent cravings and 

prenatal weight gain. This was particularly problematic for those reporting persistent cravings for starchy 

foods, since the association with higher weight gain approached statistical significance. Cell sizes were 

also small in subsets of the sample, such as in underweight women (n =7) and smokers (n = 30). In this 

study, 100% of underweight women reported having at least one craving in pregnancy compared to 

91.7% of the sample as a whole. Smokers had a higher number of cravings than non-smokers, although 
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no statistically significant differences were noted. Having a small sample size made it difficult to explore 

associations between cravings and prenatal weight in potentially higher-risk individuals.  In addition, 

statistical validity was also compromised by the choice of the PHQ-2 to measure depressive 

symptomatology. The PHQ-2 had response options that had a limited range from 0 to 2, which may have 

made it more difficult to tease out relationships between depression and dietary cravings. In contrast, 

because the stress scale has a response range of 0 to 6, its structure may have made it easier to identify 

relationships between dietary cravings and stress. 

Construct validity was compromised by the definition of cravings used in this study. In this study, 

the definition of cravings was based only on the presence or absence of cravings in various food groups. 

No questions were asked about the strength of these cravings or how frequently women indulged their 

cravings. The assumption was made that women who reported cravings would consume a greater amount 

of craved foods and by doing so gain a greater amount of weight. Only one study was found that reported 

first on the presence of cravings and then asked a follow-up question about consumption of craved food 

items in pregnant women. In this prospective cohort study of pregnant Ecuadorian women (n = 849), 95% 

of those who reported experiencing particular food cravings also consumed those food items (Weigel et 

al., 2011).   

Each of the three prospective studies on the relationships between cravings and dietary intake in 

pregnant women residing in the United States used different definitions of cravings. Tierson, Olson, and 

Hook (1985) defined cravings as ‘strong likings’ for specific foods that lasted more than 24 hours, 

whether the foods were consumed or not. Craved food items were then collapsed into 70 food groups for 

ease of reporting. Foods could be double coded so that, for example, cravings for ‘chocolate especially 

chocolate ice cream’ would be coded into four categories: chocolate milk, chocolate ice cream, chocolate, 

and chocolate ‘other’.  Pope, Skinner and Carruth (1992) did not describe how cravings were defined in 

their study. Belzer (2010) did not define the word cravings, but did ask women to indicate if they 

experienced any cravings for foods in the week prior to being interviewed and, if so, to list the three most 
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common cravings and the frequency of these cravings in the prior week. Belzer (2010) did not ask 

specifically whether women indulged in those cravings, rather they administered a standardized food 

survey on 141 commonly consumed foods.  

Both of the two studies investigating the relationships between cravings and prenatal weight gain 

measured cravings in different ways. Allison et al. (2012) did not define cravings per se, but asked 

specifically if eating due to cravings contributed to a woman’s weight gain on a scale of 1 (not at all) to 5 

(extremely). Higher scores on this measure were associated with greater prenatal weight gain (Allison et 

al., 2012). The other study on cravings and prenatal weight gain has not yet been published in a peer-

reviewed journal, so the definition of cravings used by Hill & McCance (2014) is unknown. Thus, none 

of the studies to date on cravings in pregnancy have used the same definition of cravings, making it 

difficult to determine the degree to which cravings impact dietary intake or prenatal weight gain. 

Generalizability 

The subjects included in this study were fairly homogenous. Few were underweight and the 

remainder of the sample was fairly evenly split between normal weight, overweight, and obese women. 

The sample was composed of primarily ethnic minority women with nearly two-thirds identifying 

themselves as being Hispanic and almost 80% identifying themselves as being Multi-Racial or African 

American. Most of the women included in the sample were low-income; almost all individuals receiving 

care in the urban community health center where the study was conducted received Medicaid or had no 

insurance. Thus, the results of this study reflect the experiences of low-income minority urban women 

and cannot be generalized to other populations. 

Implications 

The results of this study have implications both for clinical practice and for future research. 

Cravings can no longer be considered to be a benign and quirky symptom of pregnancy for all women. 

While the evidence is very preliminary, there is a possibility that cravings may be related to unhealthy 

dietary intake and higher prenatal weight gain. In an abstract published on-line, Hill (2014) reported that 
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women with cravings gained 1 kilogram more than women without cravings in a prospective cohort study 

of Irish women (N = 1,639).  In a small study of overweight and obese African American women (N = 

120), Allison, et al (2012) reported that prenatal weight gain increased as the influence of cravings 

became stronger. While the evidence is too preliminary to recommend universal screening for cravings in 

general care, practitioners caring for pregnant women should be aware of a potential relationship between 

cravings, poorer quality dietary intake, and higher prenatal weight gain.   

The research in this field is very preliminary. Research in this area should next focus on 

developing a specific tool to measure cravings in pregnancy. Using different instruments to measure 

cravings makes it almost impossible to compare results. The impact of using different definitions of 

cravings is well illustrated in a study on the prevalence of cravings in non-pregnant adult women (N = 

101). The prevalence of reported cravings in this study varied widely depending on whether the definition 

includes intensity and/or one or more of the core features of cravings. These core features are: (1) the 

extent to which someone can resist their cravings, (2) the anxiety an individual feels when they forego 

consuming a craved food item, and (3) the speed at which a craved food is consumed.  Prevalence rates of 

reported cravings were 58% if the question asked was ‘Have you have ever had any cravings?’  

Prevalence rates dropped if a modifier of intensity was added to the question, falling to 42% for cravings 

of moderate intensity to 21% for cravings of severe intensity to 4% when all three core features were 

present and cravings were of severe intensity (Gendall, Joyce, & Sullivan, 1997).  

Further cravings are also reported by women with eating disorders (Cepeda-Benito, Fernandez, & 

Moreno, 2003; Ng & Davis, 2013). Women with binge-eating disorder or bulimia gain more weight in 

pregnancy than women with healthy eating patterns (Siega-Riz et al., 2011).  Instruments measuring 

cravings have been developed for use in non-pregnant adults-- they include a component on craving 

intensity and can distinguish between individuals with or without an eating disorder (Cepeda-Benito et 

al., 2003; Cepeda-Benito, Gleaves, Williams, & Erath, 2000)-- but they are long and therefore not easily 

incorporated into clinical care. The original version of one of the most commonly used instruments, Food 
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Cravings Questionnaire-Trait: the FCQ-T, is composed of 39 items. Even the short version contains 15 

items (Meule, Hermann, & Kübler, 2014). Both versions are too long to be useful in clinical care. Thus, 

developing a short yet comprehensive instrument composed of items reflecting the persistence, intensity, 

and indulgence of cravings, which also was the ability to detect the presence or absence of eating 

disorders, is necessary before assessing craving in clinical care in a systematic way would be warranted. 

In addition, research is needed to identify those subpopulations at greater risk of experiencing 

intense and persistent cravings. Because cravings are a universal phenomenon in pregnancy, cravings are 

likely to be problematic only for a subset of women. Very little research has been conducted to date on 

predictors of cravings. Therefore, further research is needed to identify individuals at risk of experiencing 

intense-enough cravings that may be associated with unhealthy dietary intake or prenatal weight gain. 

This study suggests that younger women and those under higher stress may experience more cravings. 

Other potential populations of concern include those who smoke cigarettes or who are overweight or 

obese. Research should focus on whether cravings are problematic in these sub-groups. 

Conclusion 

Cravings are common in pregnancy. For most women, they are a transient phenomenon 

associated with no ill effects for themselves or their babies. However, they may be problematic for a 

minority of women. Two (Pope et al., 1992; Tierson et al., 1985) out of three studies (Belzer et al., 2010) 

in U.S. populations have found that pregnant women increase their intake of craved foods.  Two studies 

have reported that cravings are related to higher prenatal weight gain (Allison et al., 2012; Hill & 

McCance, 2014).  

 This study found no significant relationship between cravings in general or by food group and 

prenatal weight gain. No significant differences were seen in prenatal weight gain based on when cravings 

occurred in pregnancy. However, the sample size in this study was too small to detect differences.  Being 

younger was associated with greater numbers of cravings in this study. Stress was also associated with 

cravings in this study, as well as in a study by Dickens (1971).  Other populations of that may also be 
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more likely to experience cravings are overweight or obese women and those that smoke cigarettes. 

Further research is needed to better characterize cravings in pregnancy, to determine the extent to which 

they are associated with unhealthy dietary intake and weight gain, and to identify subpopulations at 

greatest risk of experiencing intense and persistent cravings
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APPENDIX A: 

MATERNAL WELLNESS SCREENER 
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APPENDIX B:  

‘OTHER CRAVINGS’ RECODING 
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Foods Remaining in Other Category 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Foods Recoded from Other Category into Standard Categories 

 

Craving Category MWS 1 MWS 2 

 Food item N Food item N 

   Sweet   Chocolate 

  Ice cream 

  Sweet drinks 

1 

1 

1 

   Slushes 

   Ice cream 

   Pancakes 

   Soda 

   Smoothie 

1 

4 

1 

1 

1 

   Salty   Pickles 1    Baking soda 1 

   Starchy   Spaghetti 1    Pasta 1 

   Fruit/vegetable   Apple juice 1  0 

   Protein   Seafood 1    Seafood/fish 6 

Food Item MWS 1 MWS 2 

 N N 

Chips 1 0 

Mayonnaise 1 0 

Milk 1 1 

Cheese 1 0 

Pizza 2 0 

Spicy Food 2 2 

Subway 1 0 

Tamales 1 0 

Tea 1 0 

Coffee 0 3 

Soup 0 1 

Tofu 0 1 

                  Total 11 8 
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