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Abstract

This study investigates the effects of meal frequency, physical activity, and sleep parameters (duration/quality) on
Body Mass Index and constipation severity. 299 non-pregnant, non-lactating individuals who had not dieted in the
last 6 months (82.6% female, 17.4% male).- Constipation Severity Instrument, Insomnia Severity Index (I1SI), and
Pittsburgh Sleep Quality Index. The study participants had an average Body Mass Index (BMI) of 24.20
+4.72kg/m?. Regarding digestive health, the average score on the Constipation Severity Instrument was
18.46+14.26, within a potential range of 0 to 65. Sleep metrics revealed that participants had an average Insomnia
Severity Index (ISI) score of 6.05 +4.68 (range: 0-20) and a Pittsburgh Sleep Quality Index (PSQI) score of 12.38+
2.74 (range: 7-22). Statistically, a strong positive correlation (r=0.618; p<0.01) was identified between insomnia
severity and overall sleep quality, indicating that as insomnia worsens, general sleep quality declines significantly.
Additionally, a weak but significant positive correlation (r=0.229; p<0.01). The study also highlighted the role of
lifestyle habits: meal frequency was found to cause a statistically significant difference in "Subjective Sleep
Quality" (p<0.01). Furthermore, when participants were categorized by their BMI groups, a significant difference
was observed in their "Daytime Dysfunction” scores (p<0.05).

Keywords: Body Mass Index, Constipation, Meal frequency, Physical Activity, Sleep Quality.
INTRODUCTION

The body mass index is a useful tool because it is universally accepted as a factor that categorises body
fatness. It is considered an indicator of the relative amount of body fat in an individual's frame. It is
calculated by dividing a person's weight in kilograms by their height in square meter (m2). However, in
adults who have stopped growing, an increase in BMI is usually caused by an increase in body fat
(Nuttall, 2015). However, because BMI does not measure fat tissue, it can be inaccurate. For example,
people with significant lean body mass may be classified as 'overweight' when they are likely to have a
low percentage of body fat. We see this in bodybuilders and other athletes. In these cases, other
anthropometric measures may be more clinically relevant. Another important point is that the physical
distribution of adipose tissue has been shown in many studies to influence morbidity and mortality. BMI
does not take this into account. In the calculation, height is squared to reduce the contribution of leg
length in taller people. However, with this normalisation, the equation distributes the same mass to each
height level. This reduces the usefulness of BMI in studies that differentiate between body types. Despite
these weaknesses, BMI is an excellent tool that is easy to work with and useful in most patient
populations (Nuttall, 2015). According to the body mass index evaluation, under 18.5 is called
underweight individual, 18.5-24.9 is called normal weight individual, 25-29.9 is called pre-obesity
individual, 30-34.9 is called1* class obesity individual, 35-39.9 is called 2™ class obesity individual,
above 40 is called 3rd class obesity individual (Nuttall, 2015). At the same time, BMI is widely used as
a risk factor for the development or prevalence of various health problems.Obesity is the accumulation
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of excess fat due to an imbalance between calorie intake from energy-dense foods and energy expended
through physical activity. In adults, obesity increases the risk of heart disease, stroke, hypertension,
osteoarthritis,type 2 diabetes and several types of cancer, including liver, breast, ovarian, prostate and
colon cancer. Obesity in children causes breathing problems, high blood pressure, type 2 diabetes, sleep
disorders, skin infections and bone and joint problems. Children who are obese are also more likely to
become obese as adults. Obesity is a worldwide health problem that has been worsening for decades and
has reached epidemic levels. In addition to being a state of unconsciousness that can be reversed by
sensory or other stimuli, sleep is not only a state of inactivity that allows the organism to rest, but also
a period of active regeneration that prepares the body for life again (Akarsu et al., 2023; Akgidener et
al., 2024; Karadag, 2007). There are two stages of sleep that occur periodically. These are the REM and
Non-REM phases. The NREM is divided into 4 stages. Stages 1 and 2 are light sleep, while stages 3 and
4 are deep sleep. During REM, the brain is hyperactive. Dreams are seen or dreams seen during this
period are remembered (Karadag, 2007). Sleep is a concept that affects human health, has an impact on
the quality of daily life and has psychological, social and physiological dimensions (Karadag, 2007).
The amount of sleep aperson needs varies depending on their age and other factors. Newborn (0-3
months) 14-17 hours; Infants(4-11months)12-15hours; Infants(1-2years)11-14 hours; Nurseryage(3-
5years)10-13 hours;  School age(6-13 years)9-11 hours; Youth(14-17years)8-10 hours; Young
adults(18-25 years)7-9 hours; Adults(26-64years)7-9hours; Older adults(65+years)7-8 years old. It is
important to remember that sleep needs may vary with in the same age group and depend on other factors
such as sleep quality and daily activities (National Institutes of Health, 1998). As the quality of sleep is
affected by the nutrients you consume, the amount of food you eat also affects your sleep patterns.A
diet low in fibre and high in saturated fat can reduce the amount of deep and restorative sleep. Excess
sugar can lead to more frequent waking during sleep. Consuming certain foods and drinks close to
bedtime can also reduce sleep quality (Crispim et al., 2011). Eating less fibre, more saturated fat and
more sugar is associated with lighter, less restful and more interrupted sleep. Eating at night is associated
with negative effects on sleep quality in healthy people. Food intake close to bedtime (dinner and
midnight snacks) is negatively associated with sleep quality variables. Among school-aged children in
China, short sleep duration was associated with an increased risk of higher consumption of sugar-
sweetened beverages among younger people and boys, but lower consumption of vegetables and fruits
among older people and girls. In a review of relationship between sleep duration and food consumption,
energy intake, anthropometric characteristics and appetite-regulating hormones in randomised
controlled trials (RCTSs), the overall results showed that sleep restriction led to significant increases in
energy intake, fat intake, body weight, appetite, hunger, eating times and portion size. Protein and
carbohydrate intake, total energy expenditure and respiratory quotient were not affected by sleep
restriction (Cao et al., 2015). The Sleep Foundation reported that people who do not get enough sleep
are more likely to increase their food consumption without a corresponding increase in energy
expenditure, which can lead to weight gain and obesity (Soltanieh et al.,2021).

There is a physiological link between sleep and eating, and insufficient sleep is a risk factor for
overeating and excessive weight gain. Short sleep duration has been consistently associated with higher
total energy intake and higher total fat intake (Dashti et al., 2015).Energy expenditure is thought to be
the main mediator of Relationship between insufficient sleep and weight gain, as sleep restriction
increases food intake. Proposed mechanisms linking insufficient sleep to higher body mass index (BMI)
include changes in satiety and hunger hormones (Markwald et al., 2013). Overall, research suggests that
there is a bidirectional relationship between sleep and food intake, with sleep affecting food intake and
vice versa. The mechanisms underlying this relationship are complex and include hormonal and
behavioural factors.

Constipation is a prevalent ailment that poses a substantial challenge to both individuals and healthcare
systems. Constipation is linked to pain and symptoms that have a detrimental impact on a person's
quality of life. Constipation prevalence varies greatly, with estimates ranging from 2% to 35%,
according to three extensive systematic evaluations of 50 epidemiological studies of adult populations
living in the community. This large range is believed to be caused by variations in how constipation is
defined in each study, as well as population disparities brought on by a variety of factors such age group,
culture, nutrition, and environment (Dashti et al., 2015). The majority of epidemiological research have
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employed different definitions of constipation, despite the Rome Criteria being created as a consistent
diagnosis of chronic constipation. The gold standard for identifying persistent constipation is a group of
clinical symptoms known as the Rome Criteria (Markwald et al., 2013). According to one study, the
prevalence estimate is significantly impacted by the criterion employed to characterize constipation in
a community. When compared to the Roman |1l criteria, simple concepts that are frequently employed
in research did badly (Mostafa, 2006). Whenever feasible, definitions based on the Rome criteria should
be used in studies evaluating the prevalence of constipation in the community. The Rome criteria state
that constipation must include two or more of the following symptoms: Straining during more than %4
(25%) of defecations. Lumpy or hard stools in more than Y4(25%) of defecations. Feeling of incomplete
evacuation in more than %4(25%) of defecations. Sensation of anorectal obstruction/cloggingin more than
Y4(25%) of defecations (Werth et al., 2019).

Relationship between constipation and sleep may be explained by the coupling of circadian and colonic
motility rhythms (Bassotti et al., 1999). GI symptoms are known to be more common in individuals
with disrupted biological rhythms, such as shift workers and those travelling across time zones
(Hoogerwerf, 2010). Chronic constipation and lifestyle factors may affect sleep quality. A study to
assess the association between chronic constipation and sleep in the Japanese population examined the
differences between those reporting good sleep and those reporting poor sleep in 3000 Japanese survey
participants with constipation (Yamamoto et al., 2021). One of the important findings of the study was
that individuals with normal bowel movements were less likely to be in the poor sleep group. Based on
the results of the multivariate analysis, it was concluded that maintaining a Bristol Stool Forms Scale
score between 3 and 5 (defined as normal) may contribute to better sleep in patients with constipation.
However,whilepatientswithconstipationreportsleepdifficulties,theimportanceof clinicians managing
constipation symptoms to improve sleep quality has been emphasized. In the Chinese analysis,poor sleep
was also associated with significantly higher levels of anxiety and worry, and sleep disturbances,
depression and anxiety were all found to be positively correlated with constipation severity. In
addition,the study showed that 30 minutes of moderate exercise at least twice a week for 1 year or more
or walking for at least 1 hour a day was positively associated with good sleep (Yamamoto et al., 2021).

Several modifiable behaviours have been studied in relation to constipation risk and management. For
example, Relationship between bowel habits and physical activity has long been an active area of
research, as studies from almost half a century ago found that light physical activity combined with rest
was associated with propellant mass movements in the colon (Holdstock et al., 1970). This suggests that
exercise may facilitate defecation. In addition, results from recent clinical trials suggest that increased
physical activity reduces symptoms of constipation, but evidence from these interventions has a high
risk of bias (Gao et al., 1970). The American Gastroenterological Association's 2013 white paper on
constipation states that physical inactivity is a risk factor for constipation and that light exercise
increases bowel gas secretion (Bharucha et al.,2013). Overall, there currently appears to be moderate
evidence that physical activity can be used as an adjunctive treatment for chronic constipation. Although
the available literature supports the idea that physical activity can help prevent and treat constipation,
some important questions remain to be answered. Most clinical trials investigating the effects of exercise
on constipation have been conducted in homogeneous or highly selected populations, which to some
extent limits what can be said about the associations between physical activity and constipation in the
general population.

METHOD

Sample Selection

The study was conducted with healthy individuals who applied to Private Diet Polyclinic. A total of
300 individuals aged between 18 and 65 years were included in the study. Ethics Committee Approval
was obtained by the Yeditepe University Board (202106074/05.10.2021). A post-hoc power analysis was
conducted using G*Power software to evaluate the statistical power of the study. For the correlation
analysis between constipation severity and sleep parameters, with a sample size of N = 300, a
significance level a of 0.05, and an observed correlation effect size of r = 0.229, the statistical power (1
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- B) was calculated to be 0.978 (97.8%). This exceeds the standard acceptable power threshold of 0.80,
indicating that the sample size was highly sufficient to detect the reported relationships.

Data Collection and Data Evaluation

Questionnaire forms were collected from the participants via Google form. Demographic characteristics
of the individuals (gender, age, marital status and educational status) and whether they had any diseases
were questioned. Lifestyle and whether there was any active diet in the last 6 months were questioned.
Inclusion Criteria: To be eligible for the study, participants had to be between 18 and 65 years of age,
literate, and willing to participate voluntarily. Exclusion Criteria: Individuals who were pregnant or
lactating, those who had actively followed any specific weight-loss or medical diet in the last 6 months
for any reason, and those with cognitive impairments that prevented them from understanding the
questionnaire were excluded from the study.

Insomnia severity index(ISI)

The scale consists of seven questions and items are scored on a 0-4 scale. Scores obtained from the scale
vary between 0 and 28. The characteristics measured by the items of the scale are i) difficulty in falling
asleep, ii) difficulty in maintaining sleep, iii) waking up too early, iv) satisfaction with sleep pattern, v)
impairment in daily functioning, vi) recognisability of sleep-related impairment, and vii) stress level
caused by sleep problems. The scale is scored using categories such as insignificant, subthreshold,
moderate, severe insomnia with increasing scores (Bastien et al., 2001). In the present study, the internal
consistency was evaluated, and the Cronbach's alpha coefficient for the total Insomnia Severity Index
was found to be a = 0.848, indicating high reliability.

Pittsburgh Sleep Quality Index (PSQI)

The scale consists of nineteen questions and is scored between 0 and 3. The Pittsburgh sleep quality
index scale consists of seven sub-items: subjective sleep quality, sleep delay, sleep duration,adequacy
of on going sleep,sleep disturbances,use of sleeping pills and daytime dysfunction. An increase in score
indicates poor sleep quality (Agargiin et al., 1996). The Cronbach's alpha internal consistency
coefficient for the overall scale was determined to be o = 0.782.

Constipation Severity Scale

This scale is also used to measure symptoms of constipation. The scale consists of 16 questions. The
CSQ has three sub-dimensions: Fecal Obstruction (FO), Bowel Laziness (BL) and Pain. The score that
can be obtained from the Fecal Obstruction sub-dimension is between 0 and 28, the score that can be
obtained from the Bowel Laziness sub-dimension is between Oand 29, and the score that can be obtained
from the Pain sub-dimension is between 0 and 16. The lowest score that can be obtained from the scale
is 0 and the highest score is 73. As the score obtained from the scale increases, it is interpreted as an
increase in the severity of the symptoms (Varma et al., 2008). In the present study, the scale
demonstrated high reliability, with the following Cronbach's alpha values: a. = 0.909 for Bowel Laziness,
a = 0.805 for Fecal Obstruction, oo = 0.837 for Pain, and a = 0.914 for the total scale.

Anthropometric Measurements

The body mass index (BMI) of the individuals was calculated by dividing the body weight by the square
of the height (m?). BMI values according to the World Health Organization (WHO) classification were
included in the study.

Evaluation of Meal Frequencies

The frequency of main meals and snacks were categorized by the researcher as 1-2 times, 2-3 times and
more than 3 times a day and recorded.

Statistical Evaluation of Data

When evaluating the study's findings, statistical analyses were performed using NCSS (Number
Cruncher Statistical System) 2020 Statistical Software (NCSS LLC, Kaysville, Utah, USA). The
Shapiro-Wilks test and box plots were used to assess the conformity of the data to the normal
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distribution. The Mann-Whitney U test was used to evaluate two quantitative groups with normal
distribution. The Kruskal-Wallis test was used to compare variables that were not normally distributed
in three or more groups, and the Dunn test was used to determine the group that caused the difference.
Wilcoxon Signed Rank Test was used for within group evaluations. Qualitative data were compared
using the Fisher-Freeman-Halton test. The significance level was set at p<0.05, and the results were
assessed using a 95% confidence range.

RESULTS

The study was conducted at Private Nutrition and Diet Counseling Center a total of 299 subjects, 82.6%
(n=247) of whom were female and 17.4% (n=52) were male. The ages of the subjects ranged between
18 and 64 years, and the mean age was 31.52+9.46 years. According to BMI classification, 5.7% of the
subjects were underweight, 56.2% were normal, 28.4% were overweight and 9.7% were obese. Among
the participants, 58.9%(n=176) were married and 41.1%(n=123) were single. When the educational
status was analyzed, it was found that 18% (n=53) were below university level and 82% (n=242) were
above university level. Of the participants, 58.6% (n=133) work between 08:00 and 17:00, 14.5% (n=33)
between 08:00 and 20:00, 1.8%(n=4) between 17:00 and 24:00, 0.9%(n=2) between 17:00 and 08:00,
and 24.2%(n=55) between other hours. While 68.9% (n=202) of the participants did not have a disease
diagnosed by a doctor, 1% (n=3) had cardiovascular diseases, 2% (n=6) had hypertension, 1% (n=3)
were diabetic, 2% (n=6) were obese, 1.7% (n=5) had digestive system diseases, 2.4% (n=7) had goiter,
and 5,1% (n=15) had anemia, 1.4% (n=4) had neurological diseases, 0.7% (n=2) had kidney diseases,
0.7% (n=2) had liver diseases, 1.7% (n=5) had joint/bone diseases, 0.7% (n=2) had lung diseases, 1%
(n=3) had intestinal diseases and 9.6% (n=28) had other diseases. Among the study participants, 28.3%
(n=84) were smokers. 21.9%(n=65)of the participants consume alcohol. 14.1%(n=42) of the
participants live alone, 77.5% (n=231) live with family/relatives, 5.4% (n=16) live with friends, and 3%
(n=9) live with other people.

Distribution of Responses to Questions Related to Nutrition

Of the subjects, 76.9% (n=230) skipped meals. Among those who skipped meals, 39.6%(n=91)skipped
morning meals,43%(n=99)skipped lunch, 5.7%(n=13) skipped evening meals, and 11.7% (n=27)
skipped shacks.When the reasons for skipping meals were analyzed, it was found that 22.6% (n=52) of
the subjects had insufficient time, 37.8% (n=87) did not feel like it, 7.4% (n=17) wanted to lose weight,
14.8% (n=34) did not prepare it, and 17.4% (n=40) were not used to it.

Evaluations According to BMI Groups
According to the BMI groups, the frequency of meals,skipping meals, regular consumption of probiotic
foods, knowing the meaning of dietary fiber and the type of bread they consume most frequently did not
show statistically significant differences (p>0.05).

Table 1. Examination of Constipation Severity Scale Subscale

gtrggfég Mean+Sd Median (Min-Max) Criﬁg?;h S
Bowel Laziness 6 7,58+7.,36 8 (0-26) 0,909
Feces obstruction 6 9,65+7,30 10 (0-28) 0,805
Pain 4 1,24+2,30 0 (0-15) 0,837
Total 16 18,46+14,26 16 (0-65) 0,914

36 International Journal Of Physical Activity, Nutrition and Health



Temur, NN., Demir, H. (2026). The Effect of Meal Frequency, Sleep Duration and Sleep Quality on Body Mass Index.
[JPANH, 4(1), 32-43.

The scores obtained by the participants from the “bowel laziness ’sub- dimension of the Constipation
Severity Scale ranged between 0 and 26 points, with a mean score of 7.58+7.36; the scores obtained
from the “Fecal Obstruction”sub- dimension ranged between 0 and 28 points,with a mean score of
9.65+7.30;The scores obtained from the “Pain “sub-dimension ranged between 0 and 15 points, with a
mean score of 1.24+2.30; and the scores obtained from the total scale ranged between 0 and 65 points,
with a mean score of 18.46=14.26 (Table 1).

Distribution of Insomnia Severity Index Score

Insomnia Severity scores of the participants ranged between 0 and 20 points and the mean score was
6.05+4.68. Cronbach's Alpha 0=0.848 for the total Insomnia Severity Index, which indicates that the
scale is highly reliable (Table 2).

Table 2. Distribution of Insomnia Severity Index Score

InsomniaSeverityScore

Number of questions 7
Mean+Sd 6,05+4,68
Median (Min-Max) 5 (0-20)
Cronbach’s Alpha 0,848

As insomnia severity increases, the severity of constipation and its related symptoms also tend to
increase (Table 3).

Table 3. Realationship between Insomnia Severity Index and Constipation Severity Scale

Constipation Severity Scale InsomniaSeverity Score
r P
Bowel Laziness 0,207 0,001**
Fecal obstruction 0,354 0,001**
Pain 0,290 0,001**
Total Constipation Severity 0,325 0,001**
tr: Spearman Correlation Coefficient
**n<0,01

Notably, as insomnia severity increases, actual sleep duration significantly decreases (negative
correlation) (Table 4).

Table 4. Relationship between Insomnia Severity Index and Pittsburg Sleep Quality Index

InsomniaSeverityScore

PSQI fr P
Subjective Sleep Quality 0,627 0,001**
Sleep Latency 0,457 0,001**
Sleep Duration -0,217 0,001**
Habitual Sleep Activity 0,139 0,016*
Sleep Disorder 0,453 0,001**
Use of sleeping pills 0,146 0,012*
Daytime Dysfunction 0,584 0,001**
Total 0,618 0,001**

tr: Spearman Correlatoin Coefficient

**p<0,01

Notably, as insomnia severity increases, actual sleep duration significantly decreases (nhegative
correlation) (Table 5).
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Table 5. Relationship between Constipation Severity Scale and Pittsburg Sleep Quality Index

ConstipationSeverityScale

Bowel Fecal Pain Constipation

PSQI Lazines Obstruction Severity Scale
Subjective Sleep Quality r 0,107 0,176 0,198 0,166

p 0,066 0,002** 0,001** 0,004**
Sleep Latency r 0,185 0,220 0,122 0,229

p 0,001** 0,001** 0,034* 0,001**
Sleep Duration r -0,087 -0,043 -0,137 -0,082

p 0,134 0,461 0,018* 0,156
Habitual Sleep Activity r 0,108 0,041 0,071 0,096

p 0,062 0,480 0,219 0,099
Sleep Disorder r 0,166 0,277 0,257 0,255

p 0,004** 0,001** 0,001** 0,001**
Use of sleeping pills r 0,137 0,069 0,040 0,102

p 0,018* 0,237 0,492 0,080
Daytime Dysfunction r 0,022 0,172 0,183 0,115

p 0,702 0,003** 0,002** 0,048*
Total r 0,135 0,273 0,186 0,235

p 0,019* 0,001** 0,001** 0,001**

tr: Spearman Correlation Coefficient

**p<0,01 *p<0,05

High levels of pain also correlate with shorter sleep duration (Table 6).
Table 6. Evaluation of Pittsburg Sleep Index Scores According to Meal Frequency

Meal Frequency

1-2 times 2-3times(n=160) >3 times(n=11) P
(n=127)
Subjective Sleep Mean+Sd 1,31£0,76 1,12+0,79 0,64+0,50 20,005**
Quality Median 1 (0-3) 1(0-3) 1(0-1)
(Min-Max)
Sleep Latency Mean+Sd 1,07+0,8 1,08+0,78 0,73+0,65 40,353
Median 1 (0-3) 1(0-3) 1(0-2)
(Min-Max)
Sleep Duration Mean+Sd 7,02+1,57 7,21£1,63 6,82+1,40 40,660
Median 7 (2-10) 7 (1-13) 7 (4-8)
(Min-Max)
Habitual Sleep Mean+Sd 0,48+0,86 0,39+0.8 0,36+0,67 40,632
Activity Median 0 (0-3) 0 (0-3) 0(0-2)
(Min-Max)
Sleep Disorder Ort+Ss 1,38+0,63 1,33+0,61 1,36+0,81 0,663
Mean+Sd 1 (0-3) 1(0-3) 1 (0-3)
Use of sleeping pills  Median 0,14+0,56 0,13£0,53 0,45+1,04 0,380
(Min-Max)
Mean+Sd 0 (0-3) 0 (0-3) 0 (0-3)
Daytime Median 1,16£1,07 1,09+1,00 1,00+1,18 40,806
Dysfunction (Min-Max)
Mean+Sd 1 (0-3) 1(0-3) 1 (0-3)
Total Median 12,55+2,54 12,33+2,90 11,36+2,29 40,285
(Min-Max)
Mean=Sd 12 (7-20) 12 (7-22) 11 (8-14)

@Kruskal Wallis Test**p<0,01

The scores obtained by those who were normal weight were found to be statistically significantly higher
than the scores obtained by those who were overweight (p=0.046; p<0.05) (Table 7).
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Table 7. Evaluation of Pittsburg Sleep Quality Index Scores According to BMI

BMI
Low Normal Over weight Obese and P
weight(n=17) weight (n=85) morbid obese
(n=168) (n=29)
Subjective Mean+Sd 1,24+0,66 1,17+0,73 1,12+0,86 1,34+0,86 40,430
Sleep Quality Median 1(0-2) 1(0-3) 1(0-3) 1(0-3)
(Min-Max)
Sleep Latency =~ Mean+Sd 1,06+0,66 1,12+0,79 1,01£0,76 0,83+0,89 40,343
Median 1(0-2) 1(0-3) 1(0-2) 1(0-2)
(Min-Max)
Sleep Duration  Mean+Sd 7,47+2.24 7,10+1,43 7,05+1,75 7,16+1,64 80,749
Median 7 (2-11) 7 (3-12,5) 7 (1-13) 7 (3-10)
(Min-Max)
Habitual Sleep  Mean+Sd 0,59+1,06 0,39+0,78 0,47+0,88 0,41+0,73 40,889
Activity Median 0 (0-3) 0 (0-3) 0 (0-3) 0 (0-2)
(Min-Max)
Sleep Disorder  Mean+Sd 1,12+0,33 1,38+0,62 1,27+0,61 1,52+0,78 40,124
Median 1(1-2) 1(0-3) 1(0-3) 1(1-3)
(Min-Max)
Use of sleeping Mean+Sd 0,06+0,24 0,16+0,59 0,09+0,43 0,28+0,84 40,801
pills Median 0 (0-1) 0(0-3) 0 (0-3) 0 (0-3)
(Min-Max)
Daytime Mean+Sd 0,65+0,61 1,26+1,05 0,89+0,96 1,14+1,19 40,018*
Dysfunction Median 1(0-2) 1(0-3) 1(0-3) 1(0-3)
(Min-Max)
Total Mean+Sd 12,18+2,07 12,58+2,89 11,91+2,5 12,67+2,78 40,334
Median 12 (9-18) 12 (7-22) 12 (7-20) 13 (8-18)
(Min-Max)

@Kruskal Wallis Test**p<0,01

The scores obtained from the “SieepDuration ’sub-dimension of the Pittsburg Sleep Quality Index by
those who engaged in regular physical activity were found to be statistically significantly higher

(p=0.010; p<0.05) (Table 8).

Table 8. Evaluation of Constipation Severity Scale and Insomnia Severity Index Scores According to

BMI Groups
BMI
Low weight Normal Over weight Obese and P
(n=17) weight (n=85) morbid obese
(n=168) (n=29)
Constipation Severity Scale
Bowel MeantSd  7,82+6,64 6,86+7,44 8,86+6,79 7,79+8,68 40,189
laziness Median 9 (0-21) 5 (0-25) 9 (0-26) 0 (0-24)
(Min-Max)
Fecal Mean+Sd  8,1246,22 9,83+7,34 8,61£7,37 12,5246,92 40,049*
obstruction Median 9 (0-18) 10 (0-28) 10 (0-28) 12 (0-26)
(Min-Max)
Pain Mean+Sd  1,47+2,48 1,08+1,92 1,26+2,54 1,97+3,25 20,643
Median 0 (0-8) 0 (0-8) 0 (0-15) 0 (0-12)
(Min-Max)
Total MeantSd  17,41+12,55 17,77+14,5  18,73+13,58  22,28+15,71 20,507
Median 17 (0-47) 15,5 (0-61) 17 (0-65) 20 (0-56)
(Min-Max)
Insomnia Severity Index
Total Mean+Sd  5,41+3,06 6,14+4.76 5,59+4,58 7,24+5.19 20,475
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Median 5 (1-12) 5 (0-20) 4 (0-20) 6 (0-18)
(Min-Max)
aKruskal Wallis Test*p<0,05

The scores obtained from the “Pain ’sub-dimension of the Constipation Severity Scale by those working
with the shift system were found to be statistically significantly higher (p=0.042; p<0.05) (Table 9).

Table 9. Evaluation of Constipation Severity Scale Scores by Type of Work

Type of employment

Continuously "Continuously Shift system P
morning (n=178)  night (n=1) (n=32)
Bowel Laziness Median (Min- 7,31+£7,37 14,00+0,00 9,72+7,91 0,095
Max)
Mean+Sd 8 (0-26) 14 (14-14) 9,5 (0-25)
Fecal Median (Min- 9,34+7,13 18,00+0,00 10,81+7,42 0,309
obstruction Max)
Median (Min- 10 (0-28) 18 (18-18) 11 (0-28)
Max)
Pain Mean+Sd 1,16+2,25 2,00+0,00 1,66+2,27 €0,042*
Median (Min- 0 (0-15) 2 (2-2) 1 (0-8)
Max)
Total Median (Min- 17,81£14,01 34,00+0,00 22,19+15,29 €0,121
Max)
Mean+Sd 16 (0-65) 34 (34-34) 22 (0-61)

"Not included in the comparison due to insufficient number of observations.

®Mann Whitney U Test*p<0,05

DISCUSSION AND CONCLUSION

Relationship between meal frequency and BMI has been examined in several research articles. A study
of adults found that people who ate one or two meals a day had a reduction in Body Mass Index over a
year compared to those who ate 3 meals a day. (Kahleova et al., 2017). The study shed light on the fact
that family history of obesity or thinness (thinness grade 1) was significant with respect to BMI. The
recommendation of nutrition education to improve physical activity for overweight, obese and
underweight individuals was emphasized, especially if there is a family history of hereditary obesity or
underweight (Asachithananthan&Nanees, 2016). Foods consumed close to the sleep period, such as
dinner and night snacks, are known to negatively affect sleep quality (Franko et al., 2018). Diet
composition and meal timing may be associated with sleep disturbances, especially among night shift
workers (Duan et al., 2021). The research suggests that consuming food close to bedtime, especially
heavy meals or shacks, can have a negative impact on sleep quality (Yasuda et al., 2023). In the study,a
statistically significant difference was found between the scores obtained from the “Subjective Sleep
Quality ’sub-dimension of the Pittsburg Sleep Quality Index according to the meal frequency of the
study participants. As a result of the pairwise comparisons made to determine the source of the
difference, the scores of those whose meal frequency was 1-2 times were found to be statistically
significantly higher than those whose meal frequency was more than 3 times. In the study, a statistically
significant difference was found between the scores obtained by the subjects from the “Fecal
Obstruction” sub-dimension of the Constipation Severity Scale according to the BMI
groups(p=0.049;p<0.05). As a result of the pairwise comparisons made to determine the source of the
difference, the scores of obese and extremely obese subjects were found to be statistically significantly
higher than those of overweight and underweight subjects (p=0.008; p=0.042; p<0.05). In another study
aiming to evaluate relationship between functional constipation and obesity in the pediatric population,
a significantly increased risk of obesity was observed in boys with functional constipation (Park et al.,
2018). Several studies have found that poor sleep quality is associated with higher BMI (Wang et al.,
2023). In these studies, the Pittsburgh Sleep Quality Index (PSQI), a reliable and valid instrument
specifically designed to measure sleep quality,was used to assess sleep quality. The PSQI consists of 19
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questions that form 7 main components and a higher score indicates poorer sleep quality (Kristicevi¢ et
al., 2018). A study focusing specifically on the Korean population found that short sleep duration and
poor sleep quality were more positively associated with obesity across BMI than underweight (Garfield,
2019). In the study, a statistically significant difference was found between the scores obtained by the
subjects from the “Daytime Dysfunction” sub-dimension of the Pittsburg Sleep Quality Index according
to BMI groups (p=0.018; p<0.05). As a result of the pairwise comparisons made to determine the source
of the difference; the scores obtained by those who were normal weight were found to be statistically
significantly higher than the scores obtained by those who were overweight (p=0.046; p<0.05). In the
last two decades, there have been numerous epidemiological studies on obesity and sleep duration,
focusing on body mass index because It is easy and inexpensiveto measure and analyze (Kristi¢evi¢ et
al., 2018). One study on this issue concluded cross-sectionally that a higher BMI is associated with
shorter sleep, and in longitudinal studies shorter sleep duration is associated with an increase in BMI
over time (Garfield, 2019). In the present study, according to the BMI groups,the scores obtained by the
subjects from the Pittsburg Sleep Quality Index“Subjective Sleep Quality”, “Sleep Latency”, “Sleep
Duration”, “Habitual Sleep Efficiency”, “Sleep Disorder”, “Use of sleeping pills” sub-dimensions and
the total scale did not show statistically significant difference (p>0.05). Studies have suggested that
unhealthy sleep patterns are closely associated with gastrointestinal diseases, but the effect of unhealthy
sleep duration on chronic constipation has not been well studied. One study aimed to investigate
relationship between sleep duration and constipation in men and women. It found that short sleep
duration was associated with a higher risk of constipation in men and excessive sleep duration was
associated with a higher risk of constipation in women (Yang et al., 2022). A study of 17,529 shift
workers found that sleep deprivation was significantly associated with constipation, and further
adjustment of working hours did not reduce this association (Yun et al., 2022). Therefore, shiftworkers
may be prone to increased risks of other medical conditions (Bouchoucha et al., 2018). According to the
results of the study, the scores of the participants working with the shift system on the “Pain” sub-
dimension of the Constipation Severity Scale were found to be statistically significantly higher, but the
scores of the participants on the “ Bowel Laziness” and “Fecal Obstruction” sub-dimensions of the
Constipation Severity Scale and the total scale did not differ statistically significantly according to their
working styles. A study of Saudi Arabian university students concluded that being physically active is
significantly associated with good sleep quality (Mahfouz et al., 2020).

In the study,the scores of those who performed regular physical activity on the “Sleep Duration subscale
of the Pittsburg Sleep Quality Index were found to be statistically significantly higher. The scores
obtained from the “Daytime Dysfunction "sub-dimension of the Pittsburg Sleep Quality Index by those
who engaged in regular physical activity were found to be statistically significantly lower. Adolescents
with constipation were found to have insufficient physical activity and to have an excessively sedentary
life,which can be prevented by increasing physical activity (Mahfouz et al., 2020). In the present study,
the scores of those who practiced regular physical activity on the “Bowel Laziness sub-dimension of
the Constipation Severity Scale were found to be statistically significantly lower.

A three-year cross-sectional study reported an association between insomnia and constipation. The study
implied that insomnia may be one of the risk factors for constipation and that as the severity of insomnia
increases, the likelihood of constipation symptoms increases. Although there have been studies showing
an association between constipation and insomnia, more research is needed to better understand the
causal relationship between the two conditions (Tantawy et al., 2017).

The current study reveals the effect of Meal Frequency, Sleep Duration and Sleep Quality on Body Mass
Index of healthy individuals applying to Private Nutrition Diet Counseling Center. It is known that
obesity has a significant impact on human health and that there are many reasons that can cause obesity
other than genetic predisposition. In the light of the present study, many studies are needed in the
literature, especially on the effects of meal frequency and skipping meals on obesit.

Authors' Statement of Contribution to the Article: Article design: HD; Data Collection and Processing:
NNT; Statistical analysis/fComment: NNT and HD; Literature review: NNT, HD; Article writing: HD,
NNT; Consulting: HD

Conflict of Interest: The authors have no conflict of interest to declare.

41 International Journal Of Physical Activity, Nutrition and Health



Temur, NN., Demir, H. (2026). The Effect of Meal Frequency, Sleep Duration and Sleep Quality on Body Mass Index.
[JPANH, 4(1), 32-43.

Financial support. No financial support was received for the completion of this study.

Ethics Committee Approval. This study is in line with the Declaration of Helsinki. Ethics committee
approval of the article was obtained with the decision of Yeditepe University Ethics Committee dated
05.10.2022 and numbered 2021-06074.

Peer Review: After the blind review process, it was found suitable for publication and accepted.
REFERENCES

Agargiin, M.Y ., Kara, H., & Anlar, O. (1996) Pittsburgh Uyku Kalitesi Indeksinin Gegerligi Ve Giivenirligi.
Tiirk Psikiyatri Dergisi, 7, 107-115.

Akarsu, G., Bayrakdar, A., Yildirim, Y., Aygiiney, Y., Merigeri, S. (2023). Yasam Boyu Form Kampt:
Obezlerde Antropometrik Ozellikler ve Obezite Farkindaligi Uzerine Etkisi. IJPANH,1(1),46-

Akgidener, M., Akarsu Tasman, G., Yildirim, 1. (2024). Investigation of the Relationship Between Type Il
Diabetes Risk Factors and Physical Activity Levels in Female University Students.IJPANH, 2(1),9-
16.

Asachithananthan, V., & Nanees, G.A. (2016). A Study on the Frequency of Food Consumption and its
Relationship to BMI in school Childeren and Adolescents in Abha City, Ksa. A rewiev of Production,
post-harvest handling and Merketing of Sweetpotatoes in Kenya and Uganda. Curr Res Nutr Food
Sci.4(3).doi.org/10.12944/CRNFSJ.4.3.06

Bassotti, G., lantorno, G., Fiorella, S., Bustos-Fernandez, L., & Bilder, C.R. (1999). Colonic motility in man:
features in normal subjects and in patients with chronic idiopathic constipation. Am J Gastroenterol.
94(7):1760-70. doi: 10.1111/j.1572-0241.1999.01203.x.

Bastien, C.H., Valli¢res, A., & Morin, C.M. (2001). Validation of the Insomnia Severity Index as an outcome
measure for insomnia research. Sleep Med. (4):297-307. doi: 10.1016/s1389-9457(00)00065-4.

Bharucha, A.E., Pemberton, J.H., & Locke, G.R. 3rd. American Gastroenterological Association technical
review on constipation. Gastroenterology. 2013;144(1):218-38. doi: 10.1053/j.gastr0.2012.10.028.

Bouchoucha, M. Mary, F., Bon, C., Bejou, B., Airinei, G., & Benamouzig, R. (2018). Sleep quality and
functional gastrointestinal disorders. A psychological issue. J Dig Dis. 19(2):84-92. doi:
10.1111/1751-2980.12577.

Cao, M, Zhu, Y, He, B, Yang, W, Yajun, C, Ma ,J, & Jing, J. (2015). Association between sleep duration and
obesity is age- and gender-dependent in Chinese urban children aged 6-18 years: A cross-sectional
study. BMC Public Health. 15. 10.1186/s12889-015-2359-0.

Crispim, C.A., Zimberg, I1.Z., Reis, B.G., Diniz, R.M., Tufik, S., & de Mello, M.T. (2011). Relationship
between food intake and sleep pattern in healthy individuals. J Clin Sleep Med. 15;7(6):659-64. doi:
10.5664/jcsm.1476.

Dashti, H.S., Scheer, F.A., Jacques, P.F., Lamon-Fava, S., Ordovas, J.M. (2015). Short sleep duration and
dietary intake: epidemiologic evidence, mechanisms, and health implications. Adv Nutr. 13;6(6):648-
59. doi: 10.3945/an.115.008623.

Duan, D., Gu, C., Polotsky, V.Y., Jun, J.C., &Pham, L. V. (2021). Effects of Dinner Timing on Sleep Stage
Distribution and EEG Power Spectrum in Healthy Volunteers. Nat Sci Sleep. 14;13: 601-612. doi:
10.2147/NSS.S301113.

Franko, D.L., Striegel-Moore, R.H., Thompson, D., Affenito, S.G., Schreiber, G.B., Daniels, S.R.,
&Crawford, P.B. (2008).The relationship between meal frequency and body mass index in black and
white adolescent girls: more is less. Int J Obes (Lond). 32(1):23-9. doi: 10.1038/sj.ij0.0803654.

Gao, R., Tao, Y., Zhou, C., Li, J., Wang, X., Chen, L., Li, F., & Guo L. (2019). Exercise therapy in patients
with constipation: a systematic review and meta-analysis of randomized controlled trials.
Scandinavian Journal of Gastroenterology. 54. 1-9. 10.1080/00365521.2019.1568544.

Garfield, V. (2019). The Association Between Body Mass Index (BMI) and Sleep Duration: Where Are We
after nearly Two Decades of Epidemiological Research?. Int J Environ Res Public Health.
16(22):4327. doi: 10.3390/ijerph16224327.

Holdstock, D.J., Misiewicz, J.J., Smith, T., &Rowlands, E.N. (1970). Propulsion (mass movements) in the
human colon and its relationship to meals and somatic activity. Gut. 11(2):91-9. doi:
10.1136/gut.11.2.91.

Hoogerwerf, W.A. (2010). Role of clock genes in gastrointestinal motility. Am J Physiol Gastrointest Liver
Physiol. 299(3):549-555. doi: 10.1152/ajpgi.00147.2010.

42 International Journal Of Physical Activity, Nutrition and Health



Temur, NN., Demir, H. (2026). The Effect of Meal Frequency, Sleep Duration and Sleep Quality on Body Mass Index.
[JPANH, 4(1), 32-43.

Kahleova, H., Lloren, J.1., Mashchak, A., Hill, M., &Fraser, G.E. (2017). Meal Frequency and Timing Are
Associated with Changes in Body Mass Index in Adventist Health Study. J Nutr., 147(9):1722-1728.
doi: 10.3945/jn.116.244749.

Karadag (2007). Classification of Sleep Disorders. The Archives of Lung. 8: 88-91.

KristiGevi¢, T., Stefan, L., & Sporis, G. (2018). The Associations between Sleep Duration and Sleep Quality
with Body-Mass Index in a Large Sample of Young Adults. International Journal of Environmental
Research and Public Health,.15(4), 758. doi: 10.3390/ijerph15040758

Mahfouz, M.S., Ali, S.A., Bahari, A.Y., Ajeebi, R.E., Sabei, H.J., Somaily, S.Y., Madkhali, Y.A., Hrooby,
R.H., & Shook, R.N. (2020). Association Between Sleep Quality and Physical Activity in Saudi
Arabian University Students. Nat Sci Sleep. 20;12:775-782. doi: 10.2147/NSS.S5267996.

Markwald, R.R., Melanson, E.L., Smith, M.R., Higgins, J., Perreault, L., Eckel, R.H., & Wright, K.P. (2013).
Impact of insufficient sleep on total daily energy expenditure, food intake, and weight gain. Proc
Natl Acad Sci U S A. 110(14):5695-700. doi: 10.1073/pnas.1216951110. 2013.

Mostafa R. Rome I1I: The functional gastrointestinal disorders, third edition, 2006. World J Gastroenterol.
2008 Apr 7;14(13):2124-5. doi: 10.3748/wjg.14.2124.

National Institutes of Health (1998). Clinical guidelines on the identification, evaluation, and treatment of
overweight and obesity in adults. URL (last checked 12 October 2012).
http://www.nhlbi.nih.gov/guidelines/obesity/ob_home.htm.

Nuttall, F. Q. (2015). Body Mass Index: Obesity, BMI, and Health: A Critical Review. Nutritiontoday.
50(3),117-128. d0i:10.1097/NT.0000000000000092

Park, S.K., Jung, J.Y., Oh, C.M., Mcintyre, R.S., &Lee, J.H. (2018). Association Between Sleep Duration,
Quality and Body Mass Index in the Korean Population. J Clin Sleep Med. 15;14(8):1353-1360. doi:
10.5664/jcsm.7272.

Soltanieh, S., Solgi, S., Ansari, M., Santos, H., &Abbasi, B. (2021). Effect of sleep duration on dietary intake,
desire to eat, measures of food intake and metabolic hormones: A systematic review of clinical trials.
Clinical Nutrition ESPEN. 45. 10.1016/j.clnesp.2021.07.029.

Tantawy, S.A., Kamel, D.M., Abdelbasset, W.K., & Elgohary, H.M. (2017). Effects of a proposed physical
activity and diet control to manage constipation in middle-aged obese women. Diabetes Metab Syndr
Obes. 14;10: 513-519. doi: 10.2147/DMS0.S140250.

Varma, M.G., Wang, J.Y., Berian, J.R., Patterson, T.R., McCrea, G.L.,&Hart SL. (2008). The constipation
severity instrument: a validated measure. Dis Colon Rectum. 51(2):162-72. doi: 10.1007/s10350-
007-9140-0.

Wang, G.N., Zhang, K., Xiong, Y., & Liu, S. (2023). The relationship between functional constipation and
overweight/obesity in children: a systematic review and meta-analysis. Pediatric Research. 94, 1878
- 1886.

Werth, B.L., Williams, K.A., Fisher, M.J., & Pont, L.G. (2019). Defining constipation to estimate its
prevalence in the community: results from a national survey. BMC Gastroenterol. 21;19(1):75. doi:
10.1186/s12876-019-0994-0.

Yamamoto, S., Kawamura, Y., Yamamoto, K., Yamaguchi,Y., Tamura, Y., Izawa, S., Nakagawa, H., Wakita,
Y., Hijikata, Y., Ebi, M., Funaki, Y., Ohashi, W., Ogasawara, N., Sasaki, M., Maekawa, M., &
Kasugai, K. (2021).Internet Survey of Japanese Patients With Chronic Constipation: Focus on
Correlations Between Sleep Quality, Symptom Severity, and Quality of Life. J Neurogastroenterol
Motil. 30;27(4):602-611. doi: 10.5056/jnm20135.

Yang, S., Li, S.Z., Guo, F.Z., Zhou, D.X., Sun, X.F., &Tai, J.D. (2022). Association of sleep duration with
chronic constipation among adult men and women: Findings from the National Health and Nutrition
Examination Survey (2005-2010). Front Neurol. 10(13),903273. doi: 10.3389/fneur.2022.903273.

Yasuda, J., Kishi, N., &Fujita S. (2023). Association between Time from Dinner to Bedtime and Sleep Quality
Indices in the Young Japanese Population: A Cross-Sectional Study. Dietetics. 2(2):140-149. doi:
10.3390/dietetics2020011.

Yun, B.Y., Sim, J., Yoon, JH., Kim, S.K. (2022). Association Between Insomnia and Constipation: A
Multicenter Three-year Cross-sectional Study Using Shift Workers' Health Check-up Data. Saf
Health Work. 13(2):240-247. doi: 10.1016/j.shaw.2022.01.001.

43 International Journal Of Physical Activity, Nutrition and Health


https://doi.org/10.3390/ijerph15040758
http://www.nhlbi.nih.gov/guidelines/obesity/ob_home.htm
https://doi.org/10.1097/NT.0000000000000092

