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Abstract: Eating behaviors are a set of cognitive processes that influence dietary decision making
and, thus, overall health. Some of the most studied eating behaviors are those characterized by the
Three Factor Eating Questionnaire-18 (TFEQ). The TFEQ examines three eating behaviors: emotional
eating (EE), uncontrolled eating (UE), and restrained eating (RE). While frequently used, there is little
information characterizing these eating behaviors in the Ghanaian population. This cross-sectional
study describes EE, UE, and RE behaviors in a university student population (n = 129) in Ghana. Of
the three behaviors, EE was the only one associated with any of the health outcomes in this study:
BMI for males (r = 0.388, p = 0.002) and anxiety (r = 0.471, p < 0.001, higher score is less desirable),
and sleep quality (r = 0.464, p < 0.001, higher score is less desirable) for females. Overweight
and obese females reported significantly higher EE scores compared to healthy weight females
(35.7 ± 23.7 vs. 11.9 ± 15.6, p = 0.002). No such observation was observed among overweight and
obese males (p > 0.05). EE, UE, and RE scores did not differ between males and females. While this
study provides important information about the eating behaviors of Ghanaian university students
and allows for comparison to students from other cultures, future work must develop culturally
relevant tools for the Ghanaian population.

Keywords: eating behaviors; TFEQ-18; emotional eating; university students

1. Introduction

Eating behaviors are a set of cognitive processes that influence dietary decision
making [1]. Because dietary decisions predict the risk of developing diet-related chronic
diseases, understanding eating behaviors improves our ability to prevent and treat these
conditions. The effects of dietary intake on physical health have been extensively studied,
but more recent research suggests that dietary choices also affect or are influenced by
mental health [2,3]. Thus, exploring eating behaviors can provide insight into a wide range
of potential health outcomes.

Some of the most studied eating behaviors are those represented by the Three Factor
Eating Questionnaire (TFEQ) [4–6]. The latest version of the TFEQ, the TFEQ-18, is an
18-question survey that examines three eating behaviors: emotional eating (EE), uncon-
trolled eating (UE), and restrained eating (RE) [4]. EE occurs when an individual eats in
response to emotional cues. Typically, the foods selected when engaging in EE are calori-
cally dense [7]. UE refers to a loss of control when eating, leading to over consumption.
RE is the act of limiting intake based on considerations of body weight and/or weight
gain, rather than based on hunger and fullness cues. Rather than a global score, the
three subscale scores for EE, UE, and RE are typically reported.

The eating behaviors represented by the TFEQ have been associated with undesirable
health outcomes and behaviors in many studies across diverse populations, including
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university students in countries like China, Thailand, and Malyasia [8–10]. Outcomes asso-
ciated with TFEQ behaviors include, but are not limited to: BMI, hypertension, and cardio-
vascular disease [11–16], as well as food choices [4]. While the number of studies using the
TFEQ-18 to examine eating behaviors is high, few studies have explored its utility in African
countries and, to our knowledge, only one study focused on Ghanaian individuals [17].

This study sought to characterize eating behaviors using the TFEQ-18 in a university
student population in Ghana. Relationships between the three TFEQ-18 subscales, EE,
UE, and RE, and physical health outcomes were evaluated. Further, because these eating
behaviors are cognitive processes, the relationships between TFEQ-18 subscales and other
cognitive operations, like stress perception, resilience, and anxiety were investigated.
Because TFEQ responses may vary by BMI status [18], exploratory analyses to determine
differences in outcomes based on BMI status were also undertaken.

2. Materials and Methods
2.1. Study Design

Data were collected between October 2020 and January 2021 using the online survey
platform Qualtrics (Provo, UT, USA). Students attending the Kwame Nkrumah University
of Science and Technology (KNUST), Kumasi, Ghana were invited to participate. At this
time, students were studying at home due to the COVID-19 pandemic. The study was
approved by the Committee of Human Research Publication and Ethics (CHRPE), School
of Medical Sciences, KNUST and informed consent was obtained from each participant
prior to initiating the study. The tools listed below were used to collect data.

2.2. Demographics and Body Mass Index (BMI)

Respondents self-reported demographic information (age, class standing, enrollment
status, i.e., full vs. part-time) as well as height and weight. BMI (kg/m2) was calculated.

2.3. Eating Behaviors

As discussed above, the TFEQ-18 was used to assess EE, UE, and RE [4]. Subscale
scores were transformed into continuous scores using the formula [(raw score − lowest
possible raw score)/possible raw score range) × 100]. As a result, possible scores range from
0–100. Higher subscale scores indicate a greater risk for engaging in the behavior of interest.

2.4. Dietary Patterns

The Starting the Conversation food frequency questionnaire (STC) [19] was used to
assess dietary habits. Questions cover a variety of topics including fruit and vegetable as
well as snack food consumption. Scores range from 0–16, with higher scores indicating
more undesirable dietary habits.

2.5. Perceived Stress

Perceived stress was assessed using the Perceived Stress Scale-10 (PSS-10) [20]. The
PSS-10 surveys stress over the past month. Scores range from 0–40.

2.6. Financial Stress

The University Student Financial Stress Assessment (USFSA) tool examined financial
stress [21]. While developed for the US student population, the questions are, in general,
applicable to students studying in Ghana. Questions include: “I feel stressed about my
personal finances in general; I worry about being able to pay monthly expenses; and I
worry about having enough money to pay for school”. Responses range from 1–4 (strongly
disagree to strongly agree). Additional questions include: “How much stress does the total
amount of money you owe cause you; how much stress does credit card debt cause you; and
how much stress does student loan debt cause you?” Responses for these questions include
numerical values 1–6 which reflect answers of “does not apply/no debt” to “extreme
amount”. Possible scores range from 6–30; higher scores are indicative of greater stress.
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2.7. Resilience

The Brief Resilience Scale (BRS) was used to assess psychological resilience [22].
Possible scores range from 0–5. A higher score is consistent with greater resilience.

2.8. Anxiety

Anxiety levels were determined using the Generalized Anxiety Disorder Screener
(GAD-7) [23]. The GAD-7 assesses anxiety symptoms over the past two weeks. Scores
range from 0–21.

2.9. Sleep

Sleep duration and quality were assessed using the Pittsburgh Sleep Quality In-
dex (PSQI). The PSQI measures sleep quality and habitual sleep duration over the past
month [24] and has been used to evaluate sleep measures in many populations, including
university students in Ghana [25]. Possible PSQI scores range from 0–21. Higher scores
suggest worsening sleep quality; whereas, a score of ≥5 indicates poor sleep quality [24].
Participants were also asked how many hours of sleep they usually achieved during the
weekdays as well as on the weekends. Average sleep duration was calculated based on the
following calculation: ((weekday sleep duration × 5) + (weekend sleep duration × 2))/7.

2.10. Data Analysis

Data were analyzed using SPSS v. 28.0.1.1 (IBM Corp, Armonk, New York, NY, USA).
Independent t-tests were applied to identify both differences by gender, since previous work
suggests males and females experience EE, UE, and RE differently [26–29] and differences
by BMI classification (BMI ≥ 25.0 kg/m2 considered overweight/obese). Pearson product
moment correlations were used to identify the strength and directions of relationships
between TFEQ subscale scores and the outcome or behavior of interest. A median split was
used to divide participants into two groups, “low” and “high” EE, UE, or RE. Fischer’s
exact test was employed to check for differences between groups. Cronbach’s alpha was
calculated to assess reliability of the three subscales [30]. Given the number of comparisons,
a False Discovery Rate (FDR) of 0.05 was applied [31].

3. Results

A total of 129 students (male = 72, female = 57) completed the study. The average
age was 21.3 ± 2.4 y, and the majority (88.3%) of students were undergraduates. Only
4 respondents (3.1%) indicated they were enrolled in university on a part-time basis.
Cronbach’s alpha for EE, UE, and CR were 0.853, 0.601, and 0.371, respectively.

After FDR correction, there were no differences between males and females for the
outcomes of interest in this study (Table 1).

Although mean scores did not differ by sex, associations between EE and variables
of interest did. Among males, correlations were significant between EE and UE (r = 0.503,
p < 0.001) as well as EE and BMI (r = 0.388, p = 0.002). Among females, significant associa-
tions were also observed between EE and UE (r = 0.567, p < 0.001), EE and anxiety (r = 0.471,
p < 0.001, higher score is less desirable), and EE and sleep quality (r = 0.464, p < 0.001,
higher score is less desirable).

Associations between UE and RE differed from those observed with EE. Among both
males and females, UE was associated with EE, as discussed above. No other associa-
tions survived FDR analysis. Associations between RE and variables of interest were not
observed for either sex.

The only outcome that varied by BMI category was EE in females. Overweight and
obese females (n = 14, 24.6% of the BMIs sampled) reported significantly higher EE scores
compared to healthy weight females (35.7 ± 23.7 vs. 11.9 ± 15.6, p = 0.002). No such
observation was observed among overweight and obese males (n = 13 (18.8%), p > 0.05).



Nutrients 2023, 15, 1526 4 of 9

Table 1. Outcomes of interest by gender.

Outcome (Measure) Males (n = 72) Females (n = 57) p-Value

BMI (kg/m2) 22.0 ± 4.9 24.3 ± 7.1 0.054
Emotional Eating (TFEQ) 15.3 ± 14.6 17.8 ± 21.7 0.426

Uncontrolled Eating (TFEQ) 27.4 ± 11.8 23.7 ± 17.4 0.173
Restrained Eating (TFEQ) 27.8 ± 13.8 35.2 ± 17.1 0.007

Dietary Patterns (STC) 6.2 ± 2.5 6.9 ± 2.7 0.153
Perceived Stress (PSS-10) 19.1 ± 5.7 20.6 ± 6.4 0.155
Financial Stress (USFSA) 16.3 ± 4.7 14.6 ± 5.0 0.048

Resilience (BRS) 3.3 ± 0.7 3.1 ± 0.8 0.061
Generalized Anxiety (GAD-7) 6.0 ± 4.8 7.7 ± 6.4 0.102

Sleep Quality (PSQI) 5.7 ± 2.7 6.1 ± 3.6 0.448
Sleep Duration—Weekday (h) 6.7 ± 1.7 6.5 ± 1.7 0.381
Sleep Duration—Weekend (h) 7.3 ± 2.1 6.7 ± 2.1 0.104

After false discovery rate correction, no differences between males and females were observed. The p-value
represents the unadjusted p-value to aid in interpretation. Missing data for BMI: males n = 11, females n = 10.
Abbreviations: BMI: body mass index, TFEQ: Three Factor Eating Questionnaire, STC: Starting the Conversation,
PSS-10: Perceived Stress Scale-10, USFSA: University Student Financial Stress Assessment, BRS: Brief Resilience
Scale, GAD-7: Generalized Anxiety Disorder Screener-7, PSQI: Pittsburgh Sleep Quality Index. Sleep duration
was self-reported.

Given the absence of differences in outcomes between males and females described
above, we sought to further confirm that sex did not influence TFEQ scores. To do this,
a median split was used to classify participants as “high” or “low” on TFEQ factors. For
example, those who scored less than the median score for RE were classified as low RE. Data
were analyzed using a Fischer’s exact test. Membership in the high and low categories did
not differ by sex for any of the TFEQ outcomes (Table 2). The only difference in outcomes
was observed between members of the high and low UE groups who differed in their EE
scores (10.4 ± 15.1 vs. 22.8 ± 18.8 (p < 0.001)). No other differences in TFEQ outcomes were
present for the high and low EE groups or the high and low RE groups for any of the health
outcomes after FDR.

Table 2. Median scores by TFEQ subscale.

Outcome (Measure) Median ± SIQR p-Value

Emotional Eating (TFEQ) 8.3 ± 12.5 >0.999
Uncontrolled Eating (TFEQ) 25.0 ± 11.1 0.376

Restrained Eating (TFEQ) 29.2 ± 11.5 0.860
Data presented as median ± semi-interquartile range (SIQR). p-value reflects Fischer’s Exact Test for differences
between males and females. Participants below median (n = 63). Participants above median (n = 66).

4. Discussion

This study examined the relationships between eating behaviors as measured by the
TFEQ-18 and physical and mental health outcomes. No differences were observed between
males and females in terms of TFEQ mean subscale scores, but associations between TFEQ
subscale scores and health outcomes did vary between the two groups. EE was associated
with UE and BMI among males while EE was associated with UE, anxiety, and sleep quality
among females. UE was only associated with EE, and RE was not associated with any
health outcome for either sex. As with mean TFEQ subscale scores, no sex differences
among health outcomes were observed. Differences in TFEQ scores were observed by
BMI category only among females; women with overweight or obesity reported higher EE
scores. Of the three subscales, EE was the only one to be associated with any of the health
outcomes in this study.

The fact that EE was the only subscale associated with health outcomes could
stem from the questionable internal consistency demonstrated by the UE subscale
(Cronbach’s alpha = 0.610) and poor internal consistency demonstrated by the CR sub-
scale (Cronbach’s alpha = 0.371) in our study population. While a number of statisticians
have urged caution when using rule of thumb cut-off scales to assess reliability, e.g., [32,33];



Nutrients 2023, 15, 1526 5 of 9

other researchers who explored the psychometric properties of the TFEQ tool in their
distinct populations have noted that the CR subscale is not reliable [34–37] and, in some
cases, modified the questions within the CR subscale to improve reliability [34,35]. The
evaluation of the psychometric properties of the TFEQ-18 in the Ghanaian population is
outside the scope of this brief communication, but this is worthy of exploration in a more
representative sample, and the questions regarding reliability, particularly with CR, should
be used to temper conclusions based on the results presented.

Differences in TFEQ scores by sex are mixed based on the available literature. Multiple
studies suggest females more frequently engage in EE, UE, and RE [26–29,38]. A previ-
ous study suggests EE scores were higher among female Ghanaian university students
compared to males [17], but studies in other countries have reported no differences in any
of the TFEQ subscale scores by gender [39,40]. Reasons for the discrepancy between the
previous Ghanaian study and the current study are not immediately clear but might reflect
differences due to COVID-19, as the present study collected data during this time period.
However, Ghanaian students reported a lower incidence of increased stress due to the
COVID-19 pandemic compared to students in many other countries, and the majority of
respondents reported no change or reduced stress during the survey period based on our
previous work [41]. Further work is needed to assess if differences in TFEQ scores truly
exist among Ghanaian men and women.

While multiple studies report that BMI and EE, UE, and RE are positively
correlated [18,42,43], others indicate that these behaviors are only weakly associated with
BMI, if at all [38]. UE and RE were not associated with BMI for either sex in our study;
however, EE and BMI were positively associated among males. Frequent engagement
in emotional eating has been associated with higher adiposity and unhealthy dietary
habits [18,42,44]. In our previous survey of college students from 7 countries, EE was
associated with BMI for the entire student pool [45], which included Ghanaian students.
In that study, males and females in the study population differed in EE and RE scores as
well, with females reporting higher values for both. Further, results from the previous
study indicated that the relationship between perceived stress and BMI was mediated by
emotional eating for both males and females and suggests EE is a maladaptive stress coping
response. Given that the Ghanaian sample in that study comprised approximately 9% of
the respondents, it is quite possible that differences between Ghanaian students and the
overall sample were lost. Further, some studies indicate that relationships between BMI
and TFEQ subscales are dependent on adiposity, e.g., [38,46]; since our population’s mean
BMI classifies them as lean, the utility of the TFEQ in predicting outcomes in this healthy
group may be limited.

Relationships between EE, anxiety, and sleep quality were observed among females
and agree with other reports. This prompts the question: why might EE be related to BMI,
anxiety, and sleep quality? One possible connection stems from the fact that poor sleep
quality can impair emotional regulation, making one more reactive to positive and negative
emotions [47] and anxiety [48,49]. This increased emotional volatility could plausibly
contribute to increased frequency of EE, and eating for emotional reasons while ignoring
hunger and fullness cues, can contribute to excess energy intake and lead to obesity [50].
Poorer sleep quality has been shown to correlate with higher EE frequency, as measured by
the Dutch Eating Behavior Questionnaire [51], and anxiety and sleep problems frequently
occur together [52]. Thus, EE, anxiety, and sleep quality are plausibly connected.

Mindfulness training could be an appropriate intervention to address EE, anxiety, and
sleep quality. For example, individuals who had higher mindfulness skills were less likely
to engage in emotional eating as assessed by the TFEQ [53], and mindfulness interventions
can improve sleep quality [54] as well as reduce anxiety [55]. For these reasons, testing
whether mindfulness training can decrease emotional eating as well as anxiety while
improving sleep outcomes is worthy of further study.

While the UE and RE scores for this study are comparable to our previous work with
a large multi-country student population, EE scores among the Ghanaian students in this
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study are approximately half of the larger population surveyed [45]. Explanations for
why this might be are beyond the scope of this study; however, the majority of Ghanaian
students experienced no change or reduced levels of stress and anxiety during the data
collection period [41], and as we suggested earlier, EE may provide means to cope with high
levels of stress. Therefore, relatively low stress levels could have reduced the likelihood
that EE would be used to manage stress. This supposition requires further testing.

Strengths and Limitations

There are a number of strengths and limitations that should be noted when interpreting
these results. This study used validated tools to assess outcomes; however, as the design
was cross-sectional, causality cannot be determined. The study population was limited
to one university in Ghana. For better generalizability, sampling from other universities
should be undertaken. Data were collected during the COVID-19 pandemic; however,
we previously reported that the majority of students experienced no change or reduced
levels of stress and anxiety [41]. As mentioned above, the reliability of the CR subscale
is well below commonly used cut-offs for acceptability, which suggest this subscale of
the TFEQ-18 might not be appropriate to use in the Ghanaian population. Finally, while
validated tools were used, not all tools were tailored specifically to the Ghanaian experience.
This is an important consideration when interpreting results. For example, lower levels of
dietary restraint have been observed among Ghanaian female college students compared
to their American counterparts [56]; although, a different tool to assess restraint was used.
These differences may be attributed, in part, to cultural differences that favor higher BMI
among Ghanaians compared to Americans [56]. Thus, it is important to view these results
through an appropriate cultural lens [38], and future work is needed to confirm or adapt
the instruments used to ensure utility and validity in the Ghanaian population.

5. Conclusions

While absolute differences between sexes were not present, relationships between EE
and health outcomes differed between males and females. EE was the only one of the three
TFEQ-18 subscales to be associated with any of the health outcomes in this study: BMI
for males and anxiety and sleep quality for females. While this study provides important
information about the eating behaviors of Ghanaian university students and allows for
comparison to students from other cultures, future work should ensure the validity of the
tools used for the Ghanaian population.
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