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ABSTRACT 
Background: 
Surgical residency imposes high cognitive and psychomotor demands, and modifiable lifestyle factors that support 
cognition are of practical relevance. While breakfast consumption is associated with improved cognition in general 
populations, data specific to surgical residents remain limited. 
Objective: 
To compare cognitive performance between regular breakfast consumers and breakfast skippers among surgical 
residents, and to examine associations with fatigue, daytime alertness, and self-perceived work efficiency. 
Methods: 
This observational cross-sectional study was conducted in the Department of General Surgery of a tertiary-care 
teaching hospital over three months. One hundred junior residents (JR1–JR3, aged 24–40 years) completed a 
structured questionnaire between 08:00 and 10:00 hours. Participants were categorized as regular consumers (≥5 
days/week) or skippers (≤3 days/week). Outcomes included a 25-item cognitive performance score (0–100), the 
Fatigue Severity Scale (FSS), the Epworth Sleepiness Scale (ESS), and a 10-point self-perceived work-efficiency 
scale. Between-group comparisons used independent-samples t-tests and chi-square tests; Pearson correlation and 
multivariable linear regression adjusted for major confounders. 
Results: 
Fifty-six participants (56%) were regular consumers and 44 (44%) were skippers. Regular consumers scored higher 
on cognitive performance (78.4 ± 8.2 vs. 69.6 ± 9.1, p < 0.001), reported lower fatigue (FSS 32.1 ± 6.8 vs. 42.7 ± 7.3, 
p < 0.001), lower daytime sleepiness (ESS 8.2 ± 3.1 vs. 12.6 ± 3.8, p < 0.001), and higher work-efficiency scores (7.1 
± 1.2 vs. 5.4 ± 1.5, p < 0.001). Breakfast frequency correlated positively with cognitive performance (r = 0.52, p < 
0.001). The association persisted after adjustment for sleep duration, post-call status, duty hours, and caffeine intake 
(adjusted β = 6.9, p < 0.001). 
Conclusion: 
Among junior surgical residents, regular breakfast consumption was independently associated with better cognitive 
performance and lower fatigue and sleepiness. Institutional strategies that facilitate a regular morning meal may 
improve resident well-being and potentially patient safety. 
Keywords: Breakfast; Surgical residents; Cognitive performance; Fatigue; Epworth sleepiness scale; Work 
efficiency; Medical education. 
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Introduction 
Surgical residency is widely recognized as one of the 
most demanding phases of postgraduate medical 

training, characterized by prolonged duty hours, high 
cognitive load, and sustained psychomotor precision 
[1,2]. Residents routinely undertake tasks that require 
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rapid clinical decision-making, fine motor 
coordination, and emotional resilience under 
conditions of considerable physical and psychological 
stress [3,4]. Within such an environment, even modest 
declines in cognitive efficiency may compromise both 
technical performance and patient safety [5,6]. 
Identifying modifiable lifestyle factors that can buffer 
cognitive function during long operative days is 
therefore of practical relevance. 
Among lifestyle determinants of cognition, breakfast 
consumption has attracted particular interest. 
Although the brain accounts for only about 2% of body 
weight, it consumes nearly 20% of resting energy 
expenditure and relies almost exclusively on glucose 
as its metabolic substrate [7,8]. After an overnight fast 
of 8–12 hours, hepatic glycogen stores are 
substantially depleted, and a morning meal plays an 
important role in restoring euglycaemia and sustaining 
cerebral metabolism [9,10]. A large body of evidence 
has demonstrated that consistent breakfast intake is 
associated with improved attention, working memory, 
executive function, and mood in children, adolescents, 
and adults [11–14]. 
Conversely, skipping breakfast has been linked to 
fatigue, impaired concentration, increased daytime 
sleepiness, and suboptimal academic or occupational 
performance [15–17]. A recent Mendelian 
randomization study by Zhang and colleagues 
provided causal-level evidence that breakfast skipping 
adversely affects cognitive performance, reinforcing 
earlier observational findings [18]. Systematic reviews 
of breakfast interventions have reported small-to-
moderate benefits in cognitive domains, particularly 
memory and attention, with the greatest benefits 
observed in habitual skippers and individuals under 
metabolic stress [19,20]. 
Medical students and junior doctors appear to be a 
particularly vulnerable population. Studies from India, 
Saudi Arabia, Ethiopia, Ghana, and Japan have 
reported breakfast-skipping prevalences ranging from 
30% to over 60% among medical trainees, attributed 
variously to early morning schedules, limited appetite, 
time constraints, and disrupted circadian routines [21–
25]. Surgical residents are perhaps the most exposed 
subgroup: the combination of overnight calls, early 
operative starts, and protracted working hours creates 
conditions in which irregular eating patterns may 
compound the cognitive effects of sleep debt [26–28]. 
Significant rates of fatigue and excessive daytime 

sleepiness have been reported in residents, with 
downstream effects on surgical skill acquisition, 
mood, and error rates [29–31]. 
Despite its relevance, published data specifically 
examining the relationship between breakfast habits 
and cognitive or occupational performance in surgical 
residents remain scarce. Most existing literature in this 
population has focused on sleep deprivation, burnout, 
or duty-hour restrictions, with comparatively little 
attention to daily dietary behaviour [32,33]. Because 
breakfast habits are readily modifiable, even modest 
improvements in cognitive efficiency or fatigue could 
translate into meaningful gains in resident well-being 
and patient care [34]. 
The present study was therefore designed to evaluate 
the impact of breakfast consumption on work 
productivity among surgical residents in a tertiary care 
teaching hospital. The primary objective was to 
compare cognitive performance between regular 
breakfast consumers and breakfast skippers. 
Secondary objectives included assessment of fatigue, 
daytime alertness, and self-perceived work efficiency 
between the two groups. 
Materials and methods 
Study design and setting 
This was a hospital-based, observational, cross-
sectional, questionnaire-based study conducted in the 
Department of General Surgery of a tertiary care 
teaching hospital in South India over three months. 
The study was performed in accordance with the 
principles of the Declaration of Helsinki and the 
Indian Council of Medical Research National Ethical 
Guidelines for Biomedical and Health Research 
involving Human Participants [35,36]. The protocol 
was approved by the Institutional Human Ethics 
Committee (IHEC-I/012/03/2026). 
 
Study population 
The study population comprised junior residents (JR1, 
JR2, and JR3) of the Department of General Surgery. 
Senior residents were excluded to maintain 
homogeneity with respect to training stage and 
workload intensity. A total of 100 residents were 
recruited by convenience sampling. 
Sample size was informed by effect sizes reported in 
prior work on breakfast habits and cognition in young 
adults [20], assuming a mean between-group 
difference of 0.6 standard deviations, α = 0.05, and 
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power of 80%, which yielded a minimum of 44 
participants per group. 
Inclusion criteria: (i) junior surgical residents (JR1–
JR3); (ii) age 24–40 years; (iii) working in the 
department for at least one month; (iv) written 
informed consent. 
Exclusion criteria: (i) diagnosed neurological or 
psychiatric illness; (ii) use of medications known to 
affect cognition (sedatives, stimulants, 
antidepressants); (iii) acute illness at the time of 
assessment; and (iv) uncontrolled metabolic disorders 
including uncontrolled diabetes mellitus or thyroid 
dysfunction. 
Operational definitions 
Based on prior literature [21,37], participants were 
classified by self-reported breakfast frequency over 
the preceding four weeks as: 

• Regular breakfast consumers: breakfast 
intake on ≥5 days per week. 

• Breakfast skippers: breakfast intake on ≤3 
days per week. 

Participants reporting an intermediate frequency (4 
days per week) were classified with regular consumers 
for the primary analysis, as pre-specified. 
Data collection 
After written informed consent, participants 
completed a structured, self-administered 
questionnaire in a quiet area within the department. To 
minimize diurnal variation in cognitive performance, 
all assessments were performed between 08:00 and 
10:00 hours [38]. Completion required approximately 
15–20 minutes. Whenever possible, data collection 
was performed on a non-operative, non-post-call day. 
The questionnaire consisted of six sections: 

• Demographic and professional details: age, 
sex, year of residency, body mass index, and 
weekly duty hours. 

• Breakfast habit assessment: frequency, usual 
timing, type (home-cooked, canteen, or 
packaged), and reasons for skipping. 

• Cognitive performance assessment: a 25-
item cognitive battery adapted from 
previously published tools assessing 
attention, short-term memory, concentration, 
and decision-making, scored out of 100 
[19,39]. 

• Fatigue: the nine-item Fatigue Severity Scale 
(FSS), a validated instrument with total 

scores from 9 to 63; higher scores indicate 
greater fatigue [40]. 

• Daytime alertness: the Epworth Sleepiness 
Scale (ESS), an eight-item validated scale 
with scores from 0 to 24; scores ≥10 suggest 
excessive daytime sleepiness [41]. 

• Self-perceived work efficiency: a 10-point 
Likert scale. 

Confounders recorded included previous-night sleep 
duration, post-call status, weekly duty hours, and 
caffeine intake (cups per day). 
Statistical analysis 
Data were entered into Microsoft Excel and analysed 
using IBM SPSS Statistics version 26 (IBM Corp., 
Armonk, NY). Continuous variables are presented as 
mean ± standard deviation and categorical variables as 
frequencies with percentages. Normality was 
examined using the Shapiro–Wilk test. Between-
group comparisons used the independent-samples t-
test (or Mann–Whitney U test where appropriate) for 
continuous variables and the chi-square test for 
categorical variables. Pearson correlation examined 
the relationship between breakfast frequency and 
cognitive performance. Multivariable linear 
regression was performed to adjust for sleep duration, 
post-call status, weekly duty hours, and caffeine 
intake. A two-tailed p-value < 0.05 was considered 
statistically significant. 
Results 
Of 108 eligible residents approached, 100 (92.6%) 
completed the questionnaire and were included in the 
final analysis. Fifty-six participants (56%) were 
classified as regular breakfast consumers and 44 
(44%) as breakfast skippers. 
Baseline characteristics 
The mean age of the cohort was 27.6 ± 2.3 years; 62% 
were male. Residents were distributed across JR1 
(34%), JR2 (34%), and JR3 (32%). Demographic and 
work-related variables were broadly comparable 
between the two groups (Table 1). Skippers, however, 
reported shorter previous-night sleep (5.4 ± 1.2 h vs. 
6.3 ± 1.1 h, p < 0.001) and a non-significantly higher 
frequency of post-call status (22.7% vs. 10.7%, p = 
0.08). 
Table 1. Baseline characteristics of the study 
participants (N = 100). 
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Variable Regular 
consumers 
(n=56) 

Skippers 
(n=44) 

p-
value 

Age, years 
(mean ± SD) 

27.8 ± 2.2 27.4 ± 
2.4 

0.38 

Male sex, n 
(%) 

34 (60.7) 28 (63.6) 0.76 

Year of 
residency 

  0.82 

  JR1 18 (32.1) 16 (36.4)  

  JR2 20 (35.7) 14 (31.8)  

  JR3 18 (32.1) 14 (31.8)  

BMI, kg/m² 24.2 ± 2.8 23.6 ± 
3.1 

0.31 

Weekly duty 
hours 

82.4 ± 9.6 84.1 ± 
10.2 

0.39 

Previous-
night sleep, 
hours 

6.3 ± 1.1 5.4 ± 1.2 <0.001 

Post-call at 
assessment, n 
(%) 

6 (10.7) 10 (22.7) 0.08 

Caffeine 
intake, 
cups/day 

2.1 ± 1.0 2.6 ± 1.1 0.02 

Breakfast habits 
Regular consumers reported a mean breakfast 
frequency of 6.1 ± 0.8 days per week, compared with 
1.9 ± 0.9 days per week among skippers. The most 
frequent reasons for skipping were lack of time 
(68.2%), early operative lists or rounds (54.5%), post-
call fatigue (40.9%), lack of appetite (31.8%), and 
weight-management efforts (11.4%) (Table 2). Home-
cooked meals were more commonly reported by 
regular consumers (75.0% vs. 36.4%, p < 0.001). 
Table 2. Reasons cited for skipping breakfast among 
residents (n = 44). 

Reason n (%) 

Lack of time 30 (68.2) 

Reason n (%) 

Early rounds / operative list 24 (54.5) 

Post-call fatigue 18 (40.9) 

Lack of appetite 14 (31.8) 

No breakfast facility available 7 (15.9) 

Weight management 5 (11.4) 

Cognitive performance and secondary outcomes 
The mean cognitive performance score was 
significantly higher among regular breakfast 
consumers than among skippers (78.4 ± 8.2 vs. 69.6 ± 
9.1; mean difference 8.8; 95% CI 5.3–12.3; p < 0.001). 
Breakfast skippers reported significantly higher FSS 
scores (42.7 ± 7.3 vs. 32.1 ± 6.8, p < 0.001) and higher 
ESS scores (12.6 ± 3.8 vs. 8.2 ± 3.1, p < 0.001). 
Excessive daytime sleepiness (ESS ≥10) was observed 
in 65.9% of skippers compared with 25.0% of regular 
consumers (p < 0.001). Self-perceived work efficiency 
was significantly lower among skippers (5.4 ± 1.5 vs. 
7.1 ± 1.2, p < 0.001) (Table 3, Figure 1). 
Table 3. Comparison of cognitive and work-
productivity outcomes between groups. 

Outcom
e (range) 

Regular 
consum

ers 
(n=56) 

Skipp
ers 

(n=44) 

Mean 
differe

nce 
(95% 
CI) 

p-
valu

e 

Cognitiv
e 

performa
nce score 
(0–100) 

78.4 ± 
8.2 

69.6 ± 
9.1 

8.8 
(5.3–
12.3) 

<0.0
01 

Fatigue 
Severity 
Scale (9–

63) 

32.1 ± 
6.8 

42.7 ± 
7.3 

–10.6 
(–13.4 

to –7.8) 

<0.0
01 

Epworth 
Sleepines

s Scale 
(0–24) 

8.2 ± 
3.1 

12.6 ± 
3.8 

–4.4 (–
5.8 to –

3.0) 

<0.0
01 
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Outcom
e (range) 

Regular 
consum

ers 
(n=56) 

Skipp
ers 

(n=44) 

Mean 
differe

nce 
(95% 
CI) 

p-
valu

e 

Self-
perceive
d work 

efficienc
y (1–10) 

7.1 ± 
1.2 

5.4 ± 
1.5 

1.7 
(1.2–
2.3) 

<0.0
01 

 
Figure 1. Comparison of mean scores (± SD) for 
cognitive performance, fatigue (Fatigue Severity 
Scale), daytime sleepiness (Epworth Sleepiness Scale), 
and self-perceived work efficiency between regular 
breakfast consumers and skippers. All between-group 
differences were statistically significant (p < 0.001). 
Correlation and regression 
Pearson correlation revealed a moderate positive 
correlation between breakfast frequency (days per 
week) and cognitive performance score (r = 0.52, p < 
0.001) (Figure 2). On multivariable linear regression 
adjusting for age, sex, weekly duty hours, previous-
night sleep duration, post-call status, and caffeine 
intake, regular breakfast consumption remained an 
independent predictor of higher cognitive performance 
(adjusted β = 6.9; 95% CI 3.5–10.3; p < 0.001). 
Previous-night sleep duration (adjusted β = 1.9 per 
hour, p = 0.004) and post-call status (adjusted β = –
3.1, p = 0.03) were also independent predictors. 

 
Figure 2. Scatter plot showing the correlation 
between weekly breakfast frequency and cognitive 
performance score among surgical residents (n = 
100). A moderate positive linear relationship was 
observed (r = 0.52, p < 0.001). 
Discussion 
This study examined the association between 
breakfast consumption patterns and work productivity 
among junior surgical residents in a tertiary-care 
teaching hospital. The principal finding was that 
regular breakfast consumers demonstrated 
significantly higher cognitive performance scores, 
lower fatigue, lower daytime sleepiness, and greater 
self-perceived work efficiency than breakfast 
skippers. These differences persisted after adjustment 
for age, sex, sleep duration, post-call status, weekly 
duty hours, and caffeine intake, suggesting that 
breakfast was independently associated with cognitive 
output in this population. 
The prevalence of breakfast skipping in our cohort 
(44%) is consistent with rates reported for medical 
trainees elsewhere, which range from 30% to 67% 
[21–25]. Kulkarni et al., in an Indian multicentre 
study, reported breakfast skipping in approximately 
40% of medical students, with time constraints and 
early schedules as the dominant reasons [21]. Similar 
patterns have been documented from Japan, Ghana, 
and Saudi Arabia [23–25]. The reasons cited by 
skippers in our study — principally time constraints, 
early operative lists, and post-call fatigue — parallel 
those seen in other resident populations and suggest a 
systemic rather than purely individual origin. 
Our observation that regular breakfast consumption is 
associated with better cognitive performance aligns 
with a substantial body of literature. Adolphus et al., 
in a systematic review, concluded that habitual 
breakfast consumption has a positive effect on 
cognitive performance, particularly on memory and 
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attention [12]. Peña-Jorquera et al. reported that 
breakfast quality is directly related to executive 
function and academic achievement in adolescents 
[13]. In adults, Galioto and Spitznagel reviewed 38 
studies and found that acute breakfast consumption 
improves memory and attention tasks, with the 
greatest benefit among habitual skippers [20]. The 
Mendelian randomization analysis by Zhang and 
colleagues provided causal-level support for an 
adverse effect of breakfast skipping on cognitive 
function, reducing the likelihood that observed 
associations are entirely confounded [18]. 
Several biological mechanisms may explain these 
findings. After an overnight fast, plasma glucose falls 
to the lower end of the euglycaemic range [9]. Because 
the brain depends almost exclusively on glucose and 
has minimal storage capacity, timely replenishment 
through a morning meal supports hippocampal- and 
prefrontal-cortex-dependent tasks such as working 
memory and executive function [8,42]. Breakfast also 
modulates neuroendocrine responses, including 
cortisol and insulin trajectories, which independently 
influence attention and memory [14,43]. The 
glycaemic composition of the meal appears to matter: 
low-glycaemic-index breakfasts produce more stable 
postprandial glucose and sustained cognitive benefits 
[44,45]. In our cohort, home-cooked meals — more 
common among regular consumers — probably had 
lower glycaemic loads than the canteen or packaged 
options favoured by skippers, potentially amplifying 
the between-group differences. 
The greater fatigue and daytime sleepiness among 
skippers warrant further comment. Although skippers 
slept somewhat less on the preceding night, the group 
differences in fatigue and alertness persisted after 
adjustment for sleep. This suggests that skipping 
breakfast may act additively to, rather than merely as 
a proxy for, sleep deprivation. Nutritional deficits are 
plausibly able to exacerbate the cognitive impairment 
produced by sleep debt — a combination particularly 
relevant to surgical residents, who frequently 
experience both [28,29,46]. Irregular meal patterns 
have also been linked to dysregulated circadian 
rhythms, which independently influence alertness, 
mood, and metabolic health [47,48]. 
The implications for resident welfare and patient 
safety are important. Surgical residents work in 
settings where minor cognitive lapses can affect 
clinical decision-making, operative precision, and 

error rates [5,30]. Our data suggest that institutional 
measures designed to enable breakfast consumption 
— such as scheduled protected meal breaks, 
availability of a morning canteen within the surgical 
block, and education regarding morning nutrition — 
could contribute meaningfully to resident well-being, 
complementing existing initiatives targeted at duty-
hour regulation and wellness [31,33]. 
Our study has several strengths, including a well-
defined homogeneous population, standardized early-
morning assessment, use of validated scales for fatigue 
and sleepiness, and multivariable adjustment for major 
confounders. The limitations must nevertheless be 
acknowledged. First, the cross-sectional design 
precludes firm causal inference; it remains possible 
that residents with better baseline cognitive function 
are more likely to prioritize breakfast. Second, self-
reported breakfast frequency and cognitive symptoms 
are susceptible to recall and social-desirability bias. 
Third, the sample was drawn from a single surgical 
department at one institution, limiting generalizability 
to other specialties and centres. Finally, we did not 
obtain objective biomarkers such as blood glucose, 
cortisol, or actigraphy-derived sleep data, which could 
have strengthened mechanistic inference. 
Longitudinal and interventional studies incorporating 
objective cognitive testing and biochemical measures 
are warranted. 
Conclusion 
Among junior surgical residents in a tertiary-care 
teaching hospital, regular breakfast consumption was 
independently associated with higher cognitive 
performance, lower fatigue, reduced daytime 
sleepiness, and greater self-perceived work efficiency 
compared with breakfast skipping. Given the high 
prevalence of skipping in this population and the 
plausible implications for both resident well-being and 
patient safety, institutional strategies that facilitate a 
regular morning meal — including protected breakfast 
time, accessible canteen services within surgical 
blocks, and nutrition-focused wellness education — 
deserve serious consideration. Larger, longitudinal, 
and preferably interventional studies with objective 
cognitive and metabolic endpoints are needed to 
confirm these findings and to guide evidence-based 
policy on resident nutrition. 
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