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Abstract
Background: Food craving is a common phenomenon during pregnancy, but explanation on how this
behaviour can happen remains unclear. This behaviour may be in�uenced by personality traits that have
been known to linked with obesity and addiction affecting pregnancy outcome. Therefore, we identi�ed
the prevalence of food craving and evaluated its relationship with personality traits in pregnant women. 

Methods: We conducted a cross-sectional survey involving 500 healthy pregnant women in urban area of
Jakarta, Indonesia. Food cravings were assessed using a translated and validated Food Craving
Inventory of Indonesian version. Personality traits were determined by using a Big Five Personality Trait
Short Questionnaire that has been translated and validated for Indonesians. Association of personality
traits and food cravings were analysed by binary logistic regression.

Results: The mean age of pregnant women was 28.3 + 5.3 years. Food craving prevalence in in this
population was 63.8%. The most common personality trait in this study was conscientiousness (65.5%).
Neuroticism trait was signi�cantly associated with food cravings with OR 9.146 [95% CI: 2.76-30.4; p-
value <0.05].

Conclusion: Large proportion of Indonesian pregnant women had food craving living in urban area of
Jakarta. A high neuroticism trait has a strong association with food cravings during pregnancy that
indicates potential in�uence of personality traits to this problem. If personality traits in�uence the food
choice in pregnant women, it may subsequently in�uence nutritional intake of the pregnant women and it
may affect pregnancy outcome.

Background
Pregnancy is a process that causes many physiological changes of the women. Dietary intake is one of
the many changes that affect pregnancy.1,2 Evidence shows that dietary intake in humans is in�uenced
by physiological, psychological, and cultural factors. With various things that happen during pregnancy,
there may be changes in appetite especially on the emergence of feelings to eat the desired food (food
cravings).2,3

Some studies suggested that food cravings have an important role in pathological health outcomes
related to dietary intake and weight gain, such as overweight and obesity, binge eating,4 and
unsuccessful weight loss.5–7 Furthermore, Allison et al8 also showed that food craving is one of the
determinants of excessive prenatal energy intake and is associated with the occurrence of overweight
condition during pregnancy in African women. This is also supported by studies in the United States,
which found that pregnant women generally crave sweet foods such as cakes, chocolate, and sugary
drinks, and this craving is associated with increased intake of sucrose, fat, and carbohydrates.9–11

Increased nutritional intake that contributes to overweight condition during pregnancy may result in
unfavourable outcomes such as increasing incidence of caesarean section, gestational diabetes mellitus,
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hypertension, preeclampsia, labour complications, neonatal hypoglycaemia, perinatal complications, and
impaired initiation of breastfeeding.12

Additionally, Sutin et al13 found that a person's personality trait may affect dietary intake and weight gain.
Currently, it is suggested that there are �ve core personality traits, namely openness, conscientiousness,
extraversion, agreeableness, and neuroticism. From the previous studies, it was found that certain
personality traits such as neuroticism have impulsive tendencies that are associated with obesity,14 food
addiction,15 binge eating,16 alcohol consumption,17 smoking,18 and substance abuse.19 On the contrary,
three studies showed that people with conscientiousness personality trait are less likely to be obese since
they generally have a regular and healthy lifestyle such as doing regular exercise, consuming healthy
foods, and avoiding alcohol intake.13,20,21 These studies generally compared personality traits with the
incidence of obesity and addiction, and until now there has been no study that has linked them with food
cravings. Therefore, we aim to identify the incidence of food craving and its association with personality
traits in pregnant women. If personality traits in�uence the food choice in pregnant women, it may
subsequently in�uence nutritional intake of the pregnant women and it may affect pregnancy outcome.

Methods
This is a cross-sectional survey study involving 500 healthy pregnant women. The women were selected
based on the following inclusion criteria: (1) pregnant women any trimester who came for antenatal care
(2) willing to participate in the study. The exclusion criteria of this study were (1) the age of the subjects
under 21 years old; (2) pregnancy conceived from assisted reproductive technology (through ovulation
induction or in vitro fertilization); (3) not able to read or communicate in Indonesian language; (3) twin
pregnancy; (4) history of diabetes mellitus, chronic kidney disease, hypertension, and thyroid disease; (5)
regular use of any drugs (more than 7 days) other than pregnancy supplementation; (6) active smoking
status or a history of active smoking; and (7) history of alcohol consumption. Samples were taken from
ten randomly selected primary health care from �ve districts in urban area of Jakarta, Indonesia.

The food cravings were assessed using the Food Craving Inventory (FCI) questionnaire.22 The FCI
questionnaire assesses the presence or absence of food cravings and what types of food are most
craved. Forward and backward translation of the questionnaire were carried out from the US version,
followed by adjustments to the contents using Indonesian food. The translation result in Indonesian
version was considered similar to the English version and was adjusted to the intake of 40 healthy
pregnant women from outpatient clinic of Dr. Cipto Mangunkusumo National General Hospital, Jakarta,
Indonesia.

The personality traits were determined based on the Big Five Personality Trait Short Questionnaire
(BFPTSQ). The Indonesian version of the BFPTSQ has been validated and reliable for adult respondents
(18-50 years old) with a Cronbach alpha value of 0.87 and an Aiken-V index of 0.71-0.98.23
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This study has been approved by the Ethics Commission of the Faculty of Medicine, Universitas
Indonesia with the ethical clearance No: KET-286/UN2.F1/ ETIK/PPM.00.02/ 2019. Each participant was
given detailed explanation about this research in advance, starting from the title, objectives, procedures,
and bene�ts of the study. The subjects have the right to agree to participate or to refuse to participate.
Each subject who was willing to participate has been asked for approval (using informed consent). Every
data taken was kept con�dential and the subjects have the right to know the results of this study. This
research follows the ethical principles of research as stated in the Declaration of Helsinki.

The statistical analysis was carried out using SPSS software version 20. Factors such as socio-
demographic, pregnancy history, body mass index, and personality traits were analysed by Chi-square
test or Fisher-exact test. The prevalence of food craving was analysed descriptively and presented in the
form of numbers and percentages. The association between personality traits and food cravings was
analysed by chi-square and logistic regression to determine the odd ratio with 95% con�dence interval.

Results
Initially, 547 pregnant women were recruited in the study. After excluding 47 women who did not meet the
criteria, 500 pregnant women were included in �nal analysis.

Most of the subjects in this study were 21-25 years old but the mean age was 28.3 + 5.3 years. Most of
them were housewives and had graduated from high schools. There were at least 300 ethnic groups in
Indonesia and each has its own distinctive culture. However, in this study only 9 ethnic groups were
recruited, that are the most common ethnic groups in Jakarta. Javanese was the most common ethnicity
in this study. Most have household income above the minimum wage in this area, which is around USD
390/ month. The mean gestational age when recruited was 20.5 + 9.7 weeks, the most common of which
was the �rst trimester.  The characteristics of the subjects can be seen in Table 1.

For the type of personality traits, conscientiousness was the most frequent personality type in this study.
It is followed by agreeableness, extraversion, neuroticism, and openness subsequently. Low
conscientiousness personality subject was not found in this study. (Figure 1)

We observed that for every personal trait the probability of having food cravings was higher than not
having one, although statistically not signi�cant, except for neuroticism. Comparing each personality
trait, high neuroticism was the personality trait that has the most frequent food cravings, followed by low
extraversion and high openness. Interestingly, low neuroticism has the least food cravings. Subjects with
high extraversion also have the least for having food cravings. Therefore, high neuroticism and low
neuroticism traits had a signi�cantly difference statistically (P<0.05) (Table 2)

Subjects with neuroticism personality trait had the odds ratio (OR) of 9.146 [95 % con�dence interval (CI):
2.76-30.35; p-value <0.05] to have food cravings and it was statistically signi�cant. No statistically
signi�cant values were found for other personality traits. High extraversion personality trait seemed to
have less risk of having food cravings, although the association was not signi�cant. (Table 3)
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Discussion
In this study large number of pregnant women in urban area of Jakarta had food cravings (63.8%). A
food craving is a strong desire to consume certain foods that is very di�cult to resist and speci�cally
different from mere hunger. If the craved food is not available, a feeling of anxious will be aroused and
after it is available, there is a change in speed of consumption.22,24

The phenomenon of fruit craving is common, especially to pregnant women. It is generally known that
they sometimes crave sweet food, fruit, or calorie-dense foods, as well as strange combinations such as
pickles and ice cream. Even pica may also occur. Although this phenomenon is widely known, it is still not
properly understood.5

The concept of personality traits refers to traits consistent over time and traits in�uencing behavior.25

Personality is one of the psychological variables that can affect psychopathological development.26

Personality traits have been corelated with several issues such as healthy behaviour, happiness,
academic and job performance, and antisocial and criminal conduct. There are several models to
describe human differences in personality traits based on different perspectives. One of the most widely
accepted structural personality models is the Big Five Factor which categorizes individuals in �ve
dimensions.27

The �ve-dimension personality traits are openness to experience, conscientiousness, extraversion,
agreeableness, and neuroticism. Each personality trait has its characteristic. People with openness to
experience trait are usually curious, imaginative, and like to have new experience. Those who have
conscientiousness trait have good planning, high levels of thoughtfulness, good impulse control, and
goal-directed behaviour. Extraversion trait is re�ected by sociability, talkativeness, activity, excitability, and
positive emotionality. People with agreeableness trait have empathy, altruism, kindness, and affection
behaviours. Neuroticism trait is represented with negative emotions, such as anxiety, fear, sadness, and
low self-esteem.28 Every traits has its pole, for example people with high neuroticism have a lot of stress
experience, while those with low neuroticism on the contrary, are emotionally stable. Whereas people with
high extraversion trait like to be the centre of attention, it is di�cult for those with low extraversion trait to
have social interaction.

Gaining body weight and having appetite may be determined by various factors such as health status,
age, gender, genetics and socioeconomic status. These will form a dietary pattern, and it can represent
the regulation of emotions, as well as the inability to resist food cravings or binge eating. Evidences
suggests that the manifestations of weight gain are also consistent with individual personality traits.13

Many factors in�uence the personality traits in populations. Gender, culture, geography, social status, and
many others can form people personality traits. We observed that the number of subjects with high
conscientious trait was the highest in our samples. It was different with other study in this country, which
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collected samples from college students.29 In addition, the difference was also observed in a study in
Great Britain.30 High conscientious trait is associated with orderliness behaviour.

It is suggested that food cravings do not in�uence the total dietary intake during pregnancy, nor are they
associated with more gestational weight gain, risk of maternal glycaemia or offspring outcome
biometri.31 However, others found that the �rst trimester craving is associated with dietary intake and the
type of cravings may modulate the risk of gestational diabetes melitus.32 The personality traits affect
dietary intake and weight gain because these individual characteristics are related to patterns of thinking,
feeling, and behaviour.

Many studies have reported on food cravings but only this study has linked cravings with personality
traits in pregnancy. From all �ve types of personality trait, only neuroticism had a signi�cant statistic
difference in food cravings. Therefor women with high neuroticism trait should receive special attention
when getting pregnant. High neuroticism trait is represented by irritable behaviour which is having a lot of
stress, easy to be angry, anxious, and always trying to exact revenge. Individuals with high neuroticism
trait are easily threatened, have di�culties to deal with problems, and often experience negative emotions
such as fear, shame, and anger. In correlation with the incidence of mental and physical health problems,
a meta-analysis study conducted by Malouff et al33 found a strong correlation of high neuroticism with it,
in comparison with other personality traits. Therefore, it seems that this personality trait more easily gets
food cravings since food cravings usually re�ect an unusual habit that cannot be controlled. On the
contrary, low neuroticism personal trait has a characteristic of stable emotion, having ability to manage
stress, happiness, and optimistic. From a previous study, it was found that high neuroticism trait had
impulsive tendency to food addiction.15 In addition, this personality trait was also associated with
obesity, binge eating, alcohol consumption, smoking, and substance abuse.14,16−19

Individuals with the neuroticism personality trait are said to be easier to give in to temptation to eat and
have di�culty in following the discipline of healthy living habits such as doing exercise or physical
activity. In addition, they also have di�culty in following a strict schedule at meal times, so it will be
di�cult to reduce extra calorie intake outside of mealtimes.14 Another study also found that high
neuroticism trait has higher triglyceride level and higher in�ammation.34,35

In previous studies, the personality opposite to neuroticism is the conscientiousness personality trait, and
people with this trait are rarely obese. This personality trait is known to have a regular, disciplined, and
healthy lifestyle such as doing regular exercise, eating healthy foods, and avoiding alcohol. This is also
re�ected in other studies which show that people with conscientiousness personalities have lower levels
of fat. They will have more organized and scheduled time to eat and healthy choice of food. They also
able to resist cravings such as drinking alcohol and binge eating.13,14,20,21

The weakness of this study is the subjective questionnaire relies on the patient's memory so that recall
bias may be occurred. Personality traits assessment instrument is based on self-assessment that is done
in a short time and not giving enough time to observe the subject. However, the implication of this study
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that if we detect personality traits of women before pregnant, we should give an appropriate antenatal
care for the food cravings’ women, especially with high neuroticism trait, to prevent adverse pregnancy
outcome as reported above. Further research is suggested to evaluate the association of personality
traits, food craving, and pregnancy outcome.

Conclusion
Large proportion of Indonesian pregnant women had food craving living in urban area of Jakarta. A high
neuroticism trait has a strong association with food cravings during pregnancy that indicates potential
in�uence of personality traits to this problem. If personality traits in�uence the food choice in pregnant
women, it may subsequently in�uence nutritional intake of the pregnant women and it may affect
pregnancy outcome.
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Tables
Table 1. Characteristics of selected pregnant women in 10 primary health care of Jakarta (n=500)
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Table 2. Distribution of personality traits in pregnant women based on food craving

Personality traits n (%) P

Food craving No food craving

Openness High

Low

29 (76.3)

61(71.7)

9 (23.7)

24 (28.3)

0.599

Conscientiousness High

Low

209 (71)

0

85 (29)

0

---

Extraversion High

Low

59 (68.6)

33 (76.7)

27 (31.4)

10 (23.3)

0.335

Agreeableness High

Low

95 (70.4)

57 (74)

40 (29.6)

20 (25.9)

0.570

Neuroticism High

Low

50 (94.3)

50 (68.5)

3 (5.7)

23 (31.5)

0.0001*

Total   319 (100) 181 (100)  

Chi-square test. * signi�cant P < 0.05\

Table 3. Logistic regression analysis for personality traits and food craving



Page 13/13

Personality traits P value OR CI 95%

Openness High

Low

0.444

0.455

1.39

1.24

0.6-3.23

0.7-2.19

Conscientiousness High

Low

0.26

---

1.37

---

0.96-2.53

---

Extraversion High

Low

0.865

0.654

0.95

1.21

0.54-1.69

0.53-2.78

Agreeableness High

Low

0.252

0.258

1.33

1.43

0.81-2.19

0.77-2.67

Neuroticism High

Low

0.0001*

0.55

9.15

1.19

2.76-30.35

0.67-2.1

* statistically signi�cant

Figures

Figure 1

Distribution of personality trait in pregnant women living in Jakarta


