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Abstract
Background: Burgeoning evidences have correlated self-control to desirable outcomes. A recent work found in
literature has indicated that self-control relied on glucose; but there is no such data in Ghana. Hence, a replicative study
is needed to investigate this further and this was the focus of the current study.

Aim: The purpose was to determine the association between blood glucose levels and self — control score in
medical students under exams condition.

Method: The convenience sample consisted of 105 first year medical students of the University of Ghana Medical
School (UGMS). These students’ were interviewed using a structured questionnaire for demographic, self —control
information and clinical information after ethical clearance and informed consent. Three mL venous blood samples were
obtained for determination of blood sugar levels before mini students’ exams and 10 minutes after students’ interim
assessment. The data obtained was entered into an excel spread sheet (Microsoft company, USA) and analyzed using

SPSS version 18.

Results: Self-control schedule (SCS) formed a unique pattern with blood glucose levels. However, there was no
relationship between gender and SCS [chi-square (2df)=0.120, p=0.942]; but with the introduction of interim assessment
as the stressor, SCS in females increased with increased exams score.

Conclusion: Self-control task could possibly depend on glucose.

Keywords: Indicators; Fasting plasma glucose; Self-control;
Academic performance

Introduction

Self-control is the ability to override one’s automatic responses and
controlling emotions, thoughts and behavior in cognizance to societal
norms [1]. It facilitates adherence to laws and morals. Burgeoning
evidences have correlated good self-control to a wider range of
effective coping skills, good academic performance and other desirable
outcomes [2-4]. For instance, self-control allows people to suppress
prejudices and stereotypes [5-8], and make them respond positively [3]
to impress others [9].

The self - control scale, an indicator of learned resourcefulness,
in this case assesses the individuals general repertoire of self-control
behavior as well as tendencies to use those behaviors when experiencing
everyday problems or daily hassles [10,11].

Literature suggests that, self-control when coupled with good diet,
in stressful circumstances tend to influence on€’s coping skills [12,13].
This implied that self-control relied on some form of a limited energy
resource [1,14]. An inter-relationship of metabolism has clarified the
idea that any food intake (e.g. carbohydrate, proteins, or lipids) could
generate this energy in the form of ATP (adenosine triphosphate).
Glucose, being the precursor of carbohydrate [15-17] can also be
generated from the non-carbohydrate sources (e.g. proteins and lipids);
and the brain solely depends on this glucose for functioning [18,19].
This therefore, is consistent to laboratory studies that indicated that
after subjects completed an initial self-control task, they performed
worse on a second self-control task compared to participants whose
initial task did not require self-control [20]. In another study, resisting
the temptation to eat cookies caused some participants to give up faster

on a frustrating task [21]. Therefore, if academic examinations are
perceived by unprepared students as frustrating events, then, it would
be a good model to investigate the indicators of learned resourcefulness
and its associations with academic performance in students; hence the
focus.

Materials and Methods

This longitudinal study involved one-hundred and five (105) level
200 medical students and excluded all those who failed to comply at
the Department of Medical Biochemistry of University of Ghana
Biomedical and Allied Health Sciences, Korle-Bu, Accra, Ghana. A
questionnaire for clinical information such as self-control schedule
(SCS) was obtained after informed consent and ethical approval
(MS-Et/M.5-P3.4/2013-2014) by the institution. Weights and heights
were obtained and computed for body mass index (BMI). At risk for
overweight was defined using the international body mass index (BMI)
cutoff points by the World Health Organization’s (WHO) International
Obesity Task Force. Students’ knowledge acquisition involved the
calculation of BMI and calories of each person per day. Students
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malnutrition status was assessed using the MUST tool (www.bapen.org.
uk). Individual caloric intake was calculated using the site (http://www.
freedieting.com/tools/calorie_calculator.htm).

Three mL venous blood samples were taken for the determination
of blood sugar levels, total cholesterol and HDL cholesterol levels before
exams using the chemistry automated analyser. Coronary risk index
was obtained by dividing total cholesterol levels with the corresponding
HDL-cholesterol level. Random blood sugar levels (RBS) was also
determined ten (10) minutes after students interim assessment.
The data obtained was entered into an excel spread sheet (Microsoft
company, USA) and analyzed using SPSS version 18.

Statistical Analysis

The independent variables were age, calories per day, body mass
index, and blood sugar levels. The major dependent variable was self-
control task. The self-control scale or schedule (SCS) ranged from
“very characteristic of me” (+3) to “very uncharacteristic of me” (-3),
and was used to assess the application self — addressed statements to
control emotional responses, problem-solving strategies, perceived
self-efficacy, and the ability to delay immediate gratification.

As some of the individual response had missing items, it was not
appropriate to perform summation, as this would have bias the study
since the sum would be too low. A modified summation score was
computed by first calculating the mean of the non-missing responses
for each person and then multiplying that mean by 36 to get an unbiased
sum. Tertiles were then generated for SCS. A student was classified
as having low self-control (less than 33rd percentile), moderate self-
control (33rd to 66th percentile), or high self-control (above 66th
percentile) using the tertiles.

Results

SCS seemed to form a certain pattern with blood glucose levels
(Table 1). There seemed to be no relation between gender and SCS [chi-
square (2df)=0.120, p=0.942]. However, when a stressor (e.g. interim
assessment) was introduced, SCS in females increased with increased
exams score unlike that found in males. Test between-subjects effects
(Table 2) significantly showed that students differed on the SCS variable
and this in turn depended on the SCS groupings made by gender (Table 1).

Discussion

The current study was consistent with literature on the fact that self-
control task relied on glucose [1,12-14,18-23]. The mild fluctuations
seen in self-control schedule with gender by other variables in the
current study seem to explain the depletion and replenishment of
resources (Tables 1 and 2) defined by the body’s allocation upon a
particular demand.

Academic examinations seemed to be a natural and a situational
stressor that could result in anxiety and also reflect as a disturbed
homeostasis of the body. This particular stressor needs careful
mobilization of resources. The current study therefore provided a
laudable insight on individual differences e.g. the same examination
task depleted some people more than others —a prominent reflection on
physiological capabilities and response patterns.

A simple survey had also suggested sleep and rest to replenish the
ability to exert self-control [24]. It is also eminent that the benefits of
sleep and rest [24] are mediated by glucose and could possibly signal
that, other prominent factors could be eligible. For example, a person
with sufficient glucose, who utilizes it efficiently but had little sleep
afterwards, might not be effective at self-control. In this study, a quick

Self —control schedule

(105)

Variables Males(m Females(49)
Low,,, Moderate,,,, 19) Low, Moderate High,,,,
Age 19.80(0.30)* 20.11(0.20) 19.60(0.20) 19.70(0.20) 19.70(0.30) 20.30(0.30)
Calories per day 1949.00(179.40) 2050.50(126.90) 2128.20(103.60) 2015.40(117.50) 2177.70(139.00) 2124.80(117.50)
Risk of malnutrition 0.30(0.13) 0.41(0.14) 0.42(0.13) 0.19(0.14) 0.31(0.14) 0.41(0.14)
FBS baseline 5.30(0.22) 5.14(0.17) 5.21(0.16) 5.36(0.16) 5.44(0.19) 5.17(0.19)
FBS before exams 4.30(0.24) 4.24(0.20) 4.40(0.19) 4.76(0.21) 4.64(0.20) 4.80(0.30)
RBS after exams 6.25(0.48) 5.88(0.43) 6.10(0.43) 5.67(0.40) 5.75(0.43) 5.88(0.43)
BMI 22.10(0.91) 22.50(1.10) 21.60(0.98) 21.53(0.98) 21.24(1.11) 21.89(1.11)
Exams score 51.21(2.23) 49.13(2.35) 49.22(2.23) 44.43(2.43) 50.17(2.43) 51.52(2.43)
Coronary risk index 2.35(0.34) 3.10(0.28) 2.66(0.27) 3.17(0.30) 2.72(0.32) 3.01(0.34)
*Mean (Standard Error); FBS: Fasting Blood Sugar Levels; RBS: Random Blood Sugar Levels; BMI: Body Mass Index
Table 1: Self-control schedule and clinical variables.

Source R? Adjusted R? F Sig.

Age 0.125 0.025 41711.403 0.000
Calories per day 0.087 -0.061 1509.385 0.000

Risk of malnutrition 0.025 -0.024 35.107 0.000
Baseline FBS 0.052 -0.067 5027.607 0.000

FBS before exams 0.125 0.018 2602.667 0.000

RBS 0.047 -0.143 1141.759 0.000

BMI 0.014 -0.061 2706.336 0.000

Exams score 0.056 0.007 2638.949 0.000
Coronary risk index 0.015 -0.007 504.610 0.000

Test between-subjects effects significantly showed that students differed on the SCS variable by grouped by gender. FBS: Fasting Blood Sugar levels; RBS: Random
Blood Sugar Levels; BMI: Body Mass Index

Table 2: Tests between-subjects effects.
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survey on students using the daytime sleepiness scale seemed to be
consistent with Van Cauter et al. [24]. However, one limitation in this
study was the failure to fully retrieve sleep questionnaires from students
as they hurriedly head towards examination hall and even afterwards.

Dieting is known to restrict one’s caloric intake, and might produce
lower glucose level, and this in turn, could possibly override the
willpower needed to refrain from eating. This study could not capture
students on diet restrictions.

Processes that rely heavily on the prefrontal cortex might require
more glucose because the prefrontal cortex generally involves effortful,
controlled, and executive processes. These processes are useful for
decision making and logical reasoning and are prominent determinants
of self-control.

Conclusion
Self-control task could possibly depend on glucose.
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