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ABSTRACT 

Objective: To ascertain the relationship of dyspeptic symptoms with dinner to breakfast time interval.  
Study Design: Cross-sectional study. 
Place and Duration of Study: Department of Gastroenterology, Liaquat National Hospital, Karachi Pakistan, from Aug 2021 to 
Apr 2022. 
Methodology: We enrolled patients of either gender, between 18 to 50 years of age, with persistent symptoms of dyspepsia for 
at least two months and/or confirmed cases of dyspepsia. Written, informed consent was taken from all patients prior to 
recruiting them. Patients visiting outpatient department with symptoms of dyspepsia and/or confirmed cases of dyspepsia 
were interviewed to fill out Short-form Leeds Dyspepsia Questionnaire (SF-LDQ).  
Results: Total 400 patients were studied with nearly half of the participants being female 188 (47%) with 72(18%), 87(21.8%), 
113(28.2%) and 128(32%) patients had dinner to breakfast duration of ≤8 hours, 8.1-10 hours, 10.1-12 hours and >12 hours, 
respectively. There was moderate positive correlation between fasting duration and SF-LDQ (r =0.46, p<0.001). Nightly fasting 
duration of more than 10 hours had increased risk of indigestion, heartburn and regurgitation. 
Conclusion: Longer duration between dinner and breakfast was found to be associated with increased likelihood of dyspeptic 
symptoms including indigestion, heartburn and regurgitation.  
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INTRODUCTION 

The word breakfast conveys “breaking of the 
night fast”, indicating the very first meal after the 
previous night meal.1 While there is no standard 
definition of breakfast, it is consumed at the 
commencement of day-to-day activities, within 
two hours of awakening and of an energy level 20-35% 
of total daily energy.2 Regular and timely intake of 
morning meal is linked with multiple advantages in 
young children and adults if it includes sufficient 
consumption of macro and micronutrients.3 The 
timing of eating is important as it may activate 
different body systems that are responsible for 
appropriate food absorption, digestion, or 
metabolism,4 thus, delaying or skipping breakfast 
negatively impacts metabolic and digestive system. 
Dyspepsia denotes abdominal or epigastric pain 
which is frequently associated with other 
gastrointestinal disorders.5 Dyspeptic pain in the 
upper abdomen may be present with nausea, 
distention, anorexia or belching.6 These symptoms are 
usually troublesome, recurring and may affect a 
patient’s quality of life.7 A wide variation of dyspepsia 

prevalence is noted in literature because of changed 
diagnostic criteria, time differentiation, different 
ecological and dietary factors and lifestyles.8 but the 
prevalence of dyspepsia in hospital based studies may 
not reflect its burden in the community as majority of 
patients who suffer dyspeptic complaints do not 
approach medical practitioners due to causative 
factors of these symptoms, like peptic ulcers, 
gastroesophageal reflux or functional dyspepsia, being 
chronic in nature without the presence of known 
cause. Indeed, no clear cause is identified in nearly 
half of the cases.9 The time between dinner and 
breakfast is maximum in duration as compared to 
other two meals and prolonging or delaying the 
breakfast further disturbs the stomach environment. 
Moreover, the literature related to time duration 
between meals and frequency of gastrointestinal 
symptoms is scant. The present study was planned to 
ascertain the association of time interval between 
dinner and breakfast with dyspeptic symptoms.  

METHODOLOGY 

The cross-sectional study was performed at 
Department of Gastroenterology, Liaquat National 
Hospital and Medical College, Karachi, Pakistan, from 
August 2021 to April 2022. Ethical approval was 
granted to carry out this study (Ref: App 0662-2021 
LNH- ERC). Written, informed consent was taken 
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from patients prior to their recruitment into the study 
through non-probability consecutive sampling.  

Inclusion criteria: Patients of either gender, aged 18 to 
50 years, with persistent symptoms of dyspepsia for at 
least two months and/or confirmed cases of 
dyspepsia, were included. 

Exclusion Criteria: Patients who had history of 
smoking, non-steroids anti-inflammatory drugs, 
coronary artery diseases, abdominal surgeries and 
with suggestive features of irritable bowel syndrome, 
were excluded. 

As no previous study was available, a pilot study 
was conducted for sample size estimation. Using 95% 
confidence interval and a precision of 5%, sample size 
was separately calculated for each of the symptoms 
and sample of 384 patients was calculated for 
frequency of indigestion (50%). Open-Epi, an online 
calculator, was used for sample size calculation. 
Patients with symptoms of dyspepsia and/or 
confirmed cases of dyspepsia were interviewed to fill 
out Short-from Leeds Dyspepsia Questionnaire (SF-
LDQ).10  

Data was entered in Statistical Package for the 
Social Sciences (SPSS) v 23.0 for analysis. Categorical 
variables were presented as frequency and percentage. 
Numerical variables were computed as 
mean±standard deviation. Chi-square linear by linear 
association test was applied to determine association 
symptoms severity with patients’ features. Spearman 
correlation was computed to assess the relationship 
between total score of SF-LDQ. Univariate binary 
logistic regression was applied to determine the 
patients’ factors associated with dyspeptic symptoms. 
Multivariable model was adjusted with variables 
significant at p<0.25 in univariate model and other 
variables of clinical importance. Two tail p-value of 
≤0.05 was defined as statistically significant at final 
regression model. 

RESULTS 

We enrolled 400 participants in the study, with 
median age and BMI of 35 (IQR= 26.3 – 42) years 24.9 
(IQR= 20.8 – 27.7) kg/m2 , respectively. Nearly half of 
the participants were female (188, 47%) and median 
duration of symptoms and number of meals per day 
was 12 (IQR= 9 - 24) months and 3 (IQR= 2 – 3), 
respectively. Median time of dinner and breakfast was 
10.30 (IQR=10-11) pm and 9.30 (IQR= 7.30 – 11) am 
respectively. Median duration of night fasting was 
11.3(9.3 – 12.3) hours. Nearly two-third of patients 

reported that they slept within 2 hours of having 
dinner 252(63%). Figure-1 shows the dyspeptic 
symptoms during previous two months among 
patients with dinner to breakfast duration of ≤10 hours 
and >10 hours. Patients with night fasting duration of 
more than 10 hours had significantly higher likelihood 
for indigestion (p<0.001), heartburn (p<0.001), 
regurgitation (p<0.001) and nausea (p=0.003) during 
past two months.  
 

 
Figure-1: Dyspeptic Symptoms During Previous 2 Months 
Among Patients With Dinner To Breakfast Duration of ≤10 
Hours And >10 Hours (n=400) 

Table I shows the severity of dyspeptic 
symptoms at which quality of life was affected due to 
these symptoms between patients who reported 
having breakfast within and later than 10 hours of 
having dinner. Frequency of symptoms severity was 
significantly higher in patients with night fasting 
duration of more than 10 hours as compared to 
patients having their breakfast within 10 hours of 
night meal.  

Figure-2 depicts the scatter plot of fasting time 
and total Leeds score showing there was moderate 
positive correlation between both (r=0.46, p<0.001). 
 

 
Figure-2: Scatter Plot of Fast Time and Total Leeds Score 
(n=400) 
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Unadjusted odds ratio of the dyspeptic 
symptoms were associated with the gap between 
dinner and breakfast, with higher likelihood of 
symptoms among patients having breakfast after 10 
hours as compared to those who were having 
breakfast within 10 hours of having night meal. The 
odds ratio was adjusted with age, gender, number of 

meals per day, early bedtime after dinner and other 
dyspeptic symptoms. All of the symptoms were 
associated with dinner to breakfast duration excluding 
nausea. Table-II represents the association of interval 
between dinner and breakfast with different dyspeptic 
symptoms. 

DISCUSSION 

Presently, the healthy role of breakfast in 
attaining optimal nutritional benefits has been 
universally recognized.1-11 Available literature does 
not report consensus of researchers regarding any 
particular cut-off of fasting time which is injurious to 
digestive health and leading to dyspeptic symptoms, 
however, one author calculated the ideal time gap 
between meals after which stomach reaches to 
unacceptable Ph levels as being 7.74 hours.12 Food 
regulation is a feedback mechanism to physiological 
and environmental signals, directly influencing 
ingestive conduct from meal extent to diet range, and 

influencing routine energy utilization.13 Type of food 
intake triggers numerous gastrointestinal mechanisms 
with gastric emptying and motility of small intestine 
in upper intestinal passage playing an important role 
in regulation of satiety, hunger, glycemic control and 
gut hormone, in addition to colonic transit, which may 
be associated with insulin sensitivity and metabolic 

cross-organ signaling.14, 15 One cross-sectional 
investigation determined irregular meal time, 
ascertained as one hour delay than normal time, and 
breakfast skipping as pattern of dietary component, 
with significantly a higher frequency of irregular meal 
time among patients with functional dyspepsia than 
healthy controls (26% versus 4%) and frequency of 
skipped breakfast also being higher among dyspepsia 
patients than control group (20% versus 6%).16 

Another study emphasized that irregular meal times 
might influence symptoms of chronic gastritis as they 
were associated with all dyspeptic symptoms.17 
Irregularity of meal intake, including skipping 
breakfast disturbs the entire functioning of 
gastrointestinal tract and physiological environment of 
digestive system and can even lead to peptic ulcers.18,19 
Among various lifestyle factors, including smoking, 
sleep quality, alcohol consumption, early bedtime 
after dinner, irregular nutritional behaviors have been 
reported as strong causes.20 One cross-sectional study 

Table-I: Comparison of Symptom Severity Among Patients with Dinner to Breakfast Duration of ≤10 and >10 hours, (n=400) 

Symptoms Severity 
Dinner to breakfast duration 

p-value 
≤10 hours n(%) >10 hours n(%) 

Indigestion 

Not at all 38(64.4) 21(35.6) 

**<0.001 

Less than once a month 2(100) 0(0) 

Between once a month and once a week 20(39.2) 31(60.8) 

Between once a week and once a day 45(36.3) 79(63.7) 

Once a day or more 54(32.9) 110(67.1) 

Heartburn 

Not at all 62(54.4) 52(45.6) 

**<0.001 

Less than once a month 0(0) 0(0) 

Between once a month and once a week 15(31.3) 33(68.8) 

Between once a week and once a day 42(45.2) 51(54.8) 

Once a day or more 40(27.6) 105(72.4) 

Regurgitation 

Not at all 121(49) 126(51) 

**<0.001 

Less than once a month 0(0) 1(100) 

Between once a month and once a week 8(25) 24(75) 

Between once a week and once a day 6(23.1) 20(76.9) 

Once a day or more 24(25.5) 70(74.5) 

Nausea 

Not at all 108(46) 127(54) 

*0.015 

Less than once a month 2(50) 2(50) 

Between once a month and once a week 20(23.5) 65(76.5) 

Between once a week and once a day 23(39.7) 35(60.3) 

Once a day or more 6(33.3) 12(66.7) 
P-valuetrend: Linear by linear association test is reported, *Significant at p<0.05, **Significant at p<0.01 
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reported that effects of breakfast skipping were 
stronger in contrast to tobacco smoking and alcohol 
intake.21 Another cross-sectional survey reported a 
significant reverse association of frequency of 
breakfast consumption and heartburn in adult 

population.22 as Gastroesophageal Reflux Disease 
(GERD) occurs with a backward flux of stomach 
contents into the esophagus.23 and a typical symptom 
of GERD is heartburn. One cross-sectional study 
studied the impact of lifestyle factors on symptoms of 

Table-II: Univariate and Multivariable Analysis showing Association of Dinner to Breakfast Duration with Dyspeptic 
Symptoms (n=400) 

Variables 
Univariate logistic regression Multivariate logistic regression 

OR (95% CI) p-value aOR (95% CI) p-value 

Indigestion 

Age (in years) 1.01(0.98 - 1.04) 0.704 1(0.9 – 1) 0.916 

Gender, male 1.11(0.63 - 1.92) 0.720 1.2(0.6 – 2.3) 0.574 

Body mass index 1.0 (0.96 - 1.08) 0.456 1(0.9 – 1.1) 0.825 

Early Bedtime after having dinner 2.12(1.21 - 3.70) *0.008 1.8(0.9 – 3.5) 0.090 

Heartburn 13.75(3.29 - 57.36) **<0.001 24.3(5.6 – 105.5) **<0.001 

Regurgitation 0.95(0.53 - 1.68) 0.869 1.1(0.5 – 2.1) 0.856 

Nausea 0.58(0.32 - 1.06) 0.078 0.7(0.3 – 1.3) 0.225 

Dinner to Breakfast Duration 

≤10 hours Ref Ref 

>10 hours 3.2 (1.84 - 5.86) **<0.001 3.4(1.7 – 6.7) **<0.001 

Heartburn 

Age (in years) 0.99(0.96 - 1.01) 0.228 0.9(0.9 – 1) 0.309 

Gender, male 1.47(0.95 - 2.28) 0.080 1.1(0.7 – 1.9) 0.630 

Body mass index 1.03(0.98 - 1.08) 0.148 1(0.9 – 1.1) 0.732 

Early Bedtime after having dinner 1.97(1.26 - 3.08) **0.003 1.2(0.7 – 2.1) 0.460 

Indigestion 13.75(3.29 - 57.36) **<0.001 27.6(6.2 – 122.5) **<0.001 

Regurgitation 0.08(0.042 - 0.176) **<0.001 0.1(0.04 – 0.2) **<0.001 

Nausea 0.64(0.41 - 1.02) *0.061 1.1(0.6 – 1.9) 0.698 

Dinner to Breakfast Duration 

≤10 hours Ref Ref 

>10 hours 2.26 (1.45 - 3.52) **<0.001 2(1.1 – 3.4) *0.014 

Regurgitation 

Age (in years) 0.99 (0.98 - 1.02) 0.889 1(0.9 – 1) 0.725 

Gender, male 0.50 (0.33 - 0.76) *0.001 2(1.2 – 3.3) **0.008 

Body mass index 1.07 (1.02 - 1.12) **0.003 1(0.9 – 1.1) 0.601 

Early Bedtime after having Dinner 4.21 (2.61  -6.81) **<0.001 3.2(1.8 – 5.6) **<0.001 

Indigestion 0.95 (0.54 - 1.68) 0.869 1.1(0.5 – 2.1) 0.885 

Heartburn 0.08 (0.04 - 0.17) **<0.001 0.1(0.04 – 0.2) **<0.001 

Nausea 0.37 (0.24 - 0.57) **<0.001 0.4(0.3 – 0.7) **0.001 

Dinner to Breakfast Duration 

≤10 hours Ref Ref 

>10 hours 2.90 (1.86 - 4.52) **<0.001 2(1.1 – 3.5) *0.015 

Nausea 

Age (in years) 1(0.98 - 1.02) 0.971 1(0.9 – 1) 0.989 

Gender, male 1 (0.67 - 1.49) 0.987 0.8(0.5 – 1.3) 0.364 

Body mass index 1.03 (0.98 - 1.08) 0.211 1(0.9 – 1) 0.694 

Early Bedtime after having dinner 2.23(1.46 - 3.47) **<0.001 1.5(0.9 – 2.5) 0.083 

Indigestion 0.58 (0.32 - 1.06) *0.078 0.7(0.4 – 1.3) 0.273 

Heartburn 0.64 (0.41 - 1.02) *0.061 0.9(0.6 – 1.7) 0.942 

Regurgitation 0.37 (0.24 - 0.57) **<0.001 0.4(0.3 – 0.7) **0.001 

Dinner to breakfast duration 

≤10 hours Ref Ref 

>10 hours 1.86 (1.23 - 2.84) **0.003 1.1(0.70 – 1.8) 0.633 
CI: confidence interval, aOR= adjusted odd ratio, OR= odd ration, Ref= Reference category, *Significant at p<0.05, **Significant at p<0.01 
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GERD and frequency of breakfast skipping was 
identified as a dietary factor of increased odds of 
GERD than those who were not habitually skipping of 
breakfast.24 

LIMITATION OF STUDY 

Confounders such as other underlying diseases, 
depression, anxiety, type of food, dinning out and usage of 
junk food, daily water intake were not recorded 
simultaneously which could have impact of gastrointestinal 
symptoms.  

CONCLUSION 

Longer duration between dinner and breakfast was 
found to be associated with increased likelihood of 
dyspeptic symptoms including indigestion, heartburn and 
regurgitation. 
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