Nutrire (2024) 49:7
https://doi.org/10.1186/541110-024-00253-y

RESEARCH q

Check for
updates

Role of chrononutrition and lifestyle factors in functional constipation

Mini Sheth'® - Kankona Dey'

Received: 26 August 2023 / Accepted: 3 January 2024 / Published online: 10 January 2024
© The Author(s), under exclusive licence to Springer Nature Switzerland AG 2024

Abstract

Functional constipation is a common public health problem which may reduce one’s level of productivity and quality of
life. Chrononutrition profile involves the relationship between one’s circadian rhythm and the dietary pattern. The objec-
tive of this study is to explore the association between chrono nutrition profile and lifestyle pattern of constipated subjects.
University teaching faculty (n=364) was screened using a cross-sectional study design and purposive sampling technique.
A pre-tested and validated structured questionnaire was administered to them bearing questions related to their constipation
status, chrononutrition profile and lifestyle pattern including diet and physical activity. The data obtained was subjected to
statistical analysis using JASP software 2022. The background information of the study participants revealed that most of the
respondents were females (59.1%), married (73.1%) and stayed in nuclear families (62.1%) with a family income of > INR
123,322.00 (42.3%) and their age ranged between 35 and 64 years. Functional constipation was observed in 25% of the
subjects (n=90). Physical activity of the study subjects indicated that 83% and 17% were in the sedentary and mildly active
categories respectively and it was significantly negatively correlated with presence of FC among the subjects (p <0.05).
No significant correlation was observed with constipation in terms of the working day profile, whereas in terms of a free
day profile, chrono nutrition profile showed a significant association (p < 0.05). However, the type of diet consumed by the
subjects did not show any significant association with the constipation profile. Functional constipation was observed in 1/4
of the study sample. The findings suggest an association with a poor chrono nutrition profile with the constipation status
of the study population on a free day. Further advice can be given to subjects suffering from constipation to improve their
lifestyle pattern consistently on both working and free days.
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Introduction

Functional constipation (FC) is a significant clinical and
public health issue. It is a very common functional gastroin-
testinal condition that could have a major impact on both the
cost and quality of life [1]. Constipation is not just a problem
for the elderly; it may also affect people in their middle years
and young adults. Hard stools or scybala (hard, inspissated
stool), unsuccessful calls (wanting to but unable to), cylin-
drical and cracked or cylindrical and thick stools, frequency
of bowel movements less than three times per week, and
straining for more than 25% of the time are all considered
to be objective and subjective indicators of constipation [2].
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Constipation has a multifaceted pathogenesis, with par-
ticular emphasis on genetic predisposition, socioeconomic
level, poor fiber intake, inadequate fluid intake, immobility,
disruption of the hormone balance, drug side effects, or body
structure [3]. An important requirement to consider when
examining the eating habits and sleep schedule of constipa-
tion sufferers is their chrononutrition profile [4].

Based on the principles of chrononutrition principles,
time restricted eating (TRE) is a practical and well-tol-
erated diet that has multiple beneficial health advantages
[5]. However, more thorough research is required to verify
these effects, comprehend their processes, and determine
whether they have any bearing on human health [6]. Circa-
dian rhythms control a large portion of the physiology of the
gastrointestinal tract, including cell growth, motility, diges-
tion, absorption, and electrolyte homeostasis [7].

The “chronotype” of a person influences chrononutri-
tion. A person’s chronotype is an analysis of their circadian
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rhythm that is categorised based on whether they prefer the
morning or the evening [8, 9]. An individual’s behavioural
tendencies are impacted by chronotype [10]. An individu-
al’s ‘morningness’ or ‘eveningness’ is determined by the
time of day that they choose to sleep or perform their daily
tasks. Individuals who exhibit eveningness are more likely
to experience circadian misalignment between their inter-
nal circadian clock and their solitary behavioural rhythms,
which could make them more likely to have an unhealthy
eating pattern [11].

Chrononutrition is the study of how a person’s diet corre-
sponds to their circadian rhythm, which includes their inter-
nal metabolism, including digestion and absorption, among
others. It aligns with the principle of eating at the same times
every day as your body. When dietary patterns are abnormal,
the diet’s macronutrients, for example, may not be processed
properly, which can result in weight gain and other meta-
bolic issues. The chrono nutrition profile consists mostly
of six questions, including the size of the largest meal con-
sumed and the frequency and timing of meals, which have
a significant impact on the circadian clock and circadian
rhythm and ultimately lead to poor metabolism [12].

This significant study is the first to establish an associa-
tion between constipation and chrononutrition. The study’s
objective was to determine whether there existed any rela-
tionship between functional constipation and the chrononu-
trition profile and diet consumption pattern.

Materials and methods

Using a cross-sectional study design and purposive sam-
pling technique, a university teaching faculty (n =364) was
screened. The subjects were given pre-tested, validated
and structured questionnaires with questions regarding
their physical activity profile, dietary habits and food fre-
quency profile and their constipation status which included
their stool frequency (times/week) and chrono nutrition
profile. The dietary habits included questions on dietary
practices and how frequently different food groups are
consumed.

A subset of the population who were suffering from
functional constipation (n=40) as per the constipation
screening procedure were subjected to a 24-h diet recall
for 3 consecutive days to assess their dietary intake with
respect to estimated average allowance (EAR) and rec-
ommended dietary intake (RDA) guidelines [13] and find
the association between their nutritional profile with the
presence of constipation.

With respect to the chrono nutrition profile [14], ques-
tions on six components (Fig. 1) were administered which
included eating at night, time-restricted eating (TRE), eat-
ing patterns for breakfast, dinner, and the largest meal, as
well as the interval between meals and sleep patterns on a
free day, weekend, and weekday.

Chrononutrition Cutoff’ Description
Sk : Duration between first cating
4 5
Eating Window cvent and last cating cvent
Breakfast Skipping Frequency of breakfast skipping

Duration between last cating

Bvening Latoncy event and sleep onset

Risk of cating late in the waking

Evening Eating s
Night Eating Frequency of night cating
Largest Mcal Meal in which largest amount of

food is caten

weekends.

Chrononutrition behavior descriptions and scoring cutoffs for the Chrononutrition Profile

Note. Diary data should be averaged across data collection period. Questionnaire data should be weighted for \Ncckdays and

Note. Poor values assigned a score of 2; fair values assigned a score of 1; good values assigned a score of 0.
Note. When calculating risk for breakfast skipping and night eating frequency as reported in the diary, we recommend calculating the
proportion of days missed. >57% should be coded as 2, 28.5% to 42.8% should be coded as 1, and <14.2% should be coded as 0.

Format _Scoring Cutoffs (Poor; Fair; Good)
> 14:00
12:01 to 14:00
<12:00
>4 days/week
2-3 days/week
day/week or less
<2:00
2:01 10 6:00
>6:00
>23:00
20:00 10 22:59
< 20:00
>4 days/week
2-3 days/week
1 day/week or less
Dinner/Supper
Lunch
Breakfast

HH:MM

Days/Week

HH:MM

HH:MM

Days/Week

Mecal Name

Fig. 1 Parameters for assessing Chrono nutrition profile [14]
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Table 1 General information of the respondents and its association
with presence of functional constipation (N =364)

Parameters Total subjects N (%)
Age
20-34 112 (30.8%)
35-49 126 (34.6%)
50-64 126 (34.6%)
Sex
Female 216 (59.3%)
Male 148 (40.7%)
Type of family
Nuclear 226 (62.1%)
Joint 108 (29.7%)
Extended nuclear 30 (8.2%)

Marital status

Married 268 (73.1%)
Unmarried 90 (24.7%)
Divorced 6 (1.6%)
Family monthly income
> 123,322 154 (42.3%)
61,663-123,321 116 (31.9%)
46,129-61,662 42 (11.5%)
30,831-46,128 28 (71.7%)
18,497-30,330 24 (6.6%)

Statistical analysis

Statistical analysis was performed with JASP software
(MAC version) 2022. Results were expressed in terms of
mean values, number percent and standard deviation for
the variables. Pearson correlation () was used to assess the

associations between constipation status and type of diet
consumed and their nutritional profile with respect to the
macronutrients and fiber intake. Pearson correlation (r) was
used to assess the associations between constipation status
and physical activity. Chi square test (x2) was used to assess
the association between the constipation status chrono nutri-
tion profiles on a free day, working day and holiday and food
their frequency profile. The levels of significance (p) were
assessed at values of 0.05, 0.01 and 0.001.

Results

A pre-tested validated semi-structured questionnaire
was developed and 364 teaching staff from the Univer-
sity responded. The background information of the study
participants revealed that most of the respondents were
females (59.1%), married (73.1%) and stayed in nuclear
families (62.1%) with a family monthly income of > INR
123,322.00 (42.3%) and their age ranged between 35 and
64 years (Table 1).

Table 2 depicts the exercise and physical activity patterns
of the subjects, which revealed that 32% of the respondents
were brisk walking > 30 min on a daily basis followed by
19% of the subjects who were following a daily yoga routine.
Regular physical activity showed a significant negative cor-
relation with the presence of FC among the teaching staff
(p <0.05). It also revealed that 70% of the subjects were
sitting for more than 8 h in a day, which showed a positive
significant association with the presence of functional con-
stipation among the respondents (p <0.01).

Table 2 Number (%) of

- .. Physical activity
physical activity profile of the

Total subjects N (%)

respondents and its association Never Daily Weekly Occasionally  x2
with presence of functional
constipation (N =364) Cycling > 30 Min 254 (69.85%) 24 (6.6%) 34 (9.35%) 52 (14.3%)
Brisk walking 113 (31.08%) 117 (32.18%) 62 (17.05%) 72 (19.8%)
>30 min
Jogging/Running 220 (60.44%) 43 (11.81%) 38(10.44%) 61(16.76%)  -0.113*
Yoga> 30 min 175 (48.08%) 69 (18.96%) 53 (14.56%) 67 (18.41%)
Gym> 30 min 294 (80.77%) 29 (71.97%) 9 (2.47%) 32 (8.79%)
Dance/Zumba 306 (84.07%) 11 (3.02%) 10 (2.75%) 37 (10.16%)
>30 min
No. of hours sitting in a day?
<8h 106 (29.1%)
8-12h 222 (60.99%) 9.09%*
>12h 36 (9.89%)

Levels of significance: * p<0.05, ** p<0.01

For the entirety of the physical activity profile, the subjects received a total score out of 24. To determine
the relationship between FC and physical activity profile, the subjects were categorized as Good, Fair, and
Poor, and the data was then subjected to chi square analysis.
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Table 3 reveals the dietary practises of the subjects. Fifty
four percent of the subjects consumed less than 1 1 of water
each day, which was seen to have a strong significant nega-
tive association with the presence of FC (p <0.01). Dietary
practices such as chewing food also showed a significant
negative association with the presence of FC (p <0.05).

Table 3 Number (%) of
subjects with dietary practices
related to constipation and
their association with presence
of functional constipation
(N=364)

@ Springer

Twenty five percent of the subjects used home remedies for
relieving from FC. Among the natural treatments for con-
stipation, warm water (42%) and isabgol or psyllium husk
(32%) are frequently used by the subjects. The respondents
said that milk (62%) and cereals (26%) were the top most
foods of concern which might be a cause of FC for them.

Specific questions Total subjects N(%) X2
Do you take supplements?
No 241(66.21%)
Multivitamins 75 (20.6%) 12.56N
Calcium 37 (10.16%)
Iron 11 (3.02%)
How many times do you chew your food/bite?
> 20 times 62 (17.03%)
10-20 times 96 (26.37%) —9.44%
<10 times 84 (23.1%)
Unknown 122(33.52%)
How much water do you drink in a day?
>21 25 (6.87%) —17.78%%*
1-21 141(38.74%)
<1l 198 (54.4%)
Do you have any triggering food for constipation?
Yes 90 (24.73%) -
No 274(75.27%)
Do you follow any home remedies for constipation?
Yes 182 (50%) -
No 146(40.11%)
Sometimes 36 (0.89%)
If yes, what are they?
Warm water/ Lukewarm water 154 (42.3%)
Isabgol 116 (31.9%) -
Banana 42 (11.5%)
Buttermilk/ Curd 28 (7.7%)
Ajwain 24 (6.6%)
Which food groups might cause constipation for you?
Milk 227 (62.36%)
Cereals (Maida, Bread) 96 (26.37%)
Tea/coffee 3(0.82%) -
Less water 36 (9.89%)
Pulses 2 (0.55%)
Breakfast Lunch Snacks Dinner
Do you eat out?
No 305 274 246 124
(83.79%) (75.27%) (67.58%) (34.07%)
Sometimes 45 54 74 144
(12.36%) (14.84%) (20.33%) 39.56%) 10.12N8
Often 14 26 44 94
(3.85%) (7.14%) (12.09%) (25.82%)

Daily - - -

Levels of significance: *p <0.05; ** p<0.01, NS, not significant
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Most subjects didn’t practice eating out regularly and hence
no significance was reported with presence of FC among
the respondents.

Figure 2 revealed that 25% of the subjects (N =90) were
suffering from functional constipation as per the crite-
rion < 3 stools/week and 23% subjects have a regular bowel
movement.

The subjects were screened for chrononutrition profile
on a working day and on a free day (Tables 4 and 5) which
comprised of 6 questions. Appropriate marks were assigned
as per the responses. Correlation with the constipation pro-
file was assessed further to check for any associations. The
results are expressed in terms of number percent.

According to the findings in Table 4, 17% of the subjects
skipped their breakfast daily. The majority of respondents
(50%) indicated that lunch is their largest meal of the day
whereas 17% of the subjects stated breakfast to be their larg-
est meal. No significant associations were recorded between
any parameters with the presence of FC as well as the chrono
nutrition profile on a working day with the presence of FC.

According to Table 5, 35% of the subjects skip their
breakfast on a working day from which 23% was shown to
have the presence of FC. Ninety five percent of the sub-
jects considered lunch to be the largest meal of the day from
which 45% was reported to have the presence of FC. Eighty
three percent of the subjects reported a time gap of <2 h
between their last meal and sleep onset which showed a

Fig.2 Stool frequency (no. of
times/week)

significant positive association with the presence of FC
(»p<0.05).

Eighty five percent of the subjects who reported to have
FC had their meals after 8§ pm and this was seen to be sig-
nificantly associated with the presence of FC among the sub-
jects (p <0.05). Mostly the subjects never woke up at night
for snacking hence no significant association was reported
with the presence of FC. However, the chrononutrition pro-
file on a free day was shown to have a significant negative
association with the presence of FC among the sedentary
university teaching staff (p <0.05) which suggested that
the subjects tend to deviate from their working day lifestyle
on a free day which result in poor chrono nutrition status
or lifestyle pattern and can be a contributing factor for FC
(Table 5).

The subjects were assessed for their dietary profile in
terms of their type of diet consumed and macronutrients
and dietary fiber measure. Figure 3 shows the % of sub-
jects consuming different types of diets. Sixty two percent
of the respondents followed a vegetarian diet, 26% adhered
to a non-vegetarian diet, and 41% of the subjects followed
other diets, which included Jain food, ovo-vegetarian food,
or lacto-ovo vegetarian food.

Table 6 revealed 57% subjects suffering from FC were
vegetarians, 21% were non-vegetarian and 11% followed
other diets. No statistically significant association between
the various types of diet consumed and the presence of FC.

3 and more
52%

Parameters Total Subjects
N (%)
Frequency of Stools/ week
<3 90 (24.73%)
3 and more 190 (52.2%)
Daily 84 (23.08%)
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Baseline data was collected for the dietary intake of
the constipated subjects using 24 h recall method for
3 days (n =40). Macronutrients such as carbohydrate,
protein, fats, total dietary fiber, soluble and insolu-
ble fiber were measured before supplementation trial.
Table 7 presented the amounts of the nutrients expressed
as % Estimated Average Requirements (EAR) and %
Recommended Daily Allowance (RDA) of females as
that is the predominant gender among this population.
The respondents were having 68%, 110% and 141% of
their energy, protein and carbohydrate intake respec-
tively as per EAR. Total dietary fiber and soluble fiber
were shown to have significant negative correlation with
the presence of FC (p <0.05).

Table 8 shows the frequency of consumption of various
food groups and its association with the presence of FC.
Milk and milk products (68%) were the most commonly
consumed food group on a daily basis followed by fruits
(46%) and vegetables including carrots onions.

The other food groups consumed upto 55% 2-3 times/
week was whole (55%) and spilt pulses (52%) and green
leafy vegetables (55%). Least consumed food group by the
subjects were processed foods and artificial sweeteners.
The population under study was predominantly vegetarians
hence they almost never took nonveg (63%).

Chi square test was applied to determine the associa-
tion between consumption of various food groups on a
daily basis, 2-3 times/week and weekly with the consti-
pation status of the subjects. Significant negative associa-
tion was recorded with the consumption of whole pulses
(p <0.05), split pulses (p < 0.05), natural sweeteners (jag-
gery) (p <0.01) with the presence of FC.

Majority of respondents consumed sugar < 2 tsp (40%)
which was seen to have a positive association with the
presence of FC (p <0.05). Low intake of salt was recorded
in the subjects (55%). Intake of salt showed a significant
negative correlation with the presence of constipation

Table4 Number (%) of

. b Parameters Presence of constipation (N%)
subjects’ chrono nutrition
profile and its association with Yes (N=70) No (N=294) X2
the presence of constipation on
a working day (N=364) Do you skip breakfast?
No 40 (57.14%) 230 (78.43%)
Sometimes often 16 (22.86%) 40(13.61%) 3.49 g
Daily 3 (2.86%) 20 (6.8%)
11(17.14%) 4 (1.36%)
Largest meal of the Day
Breakfast 16 (22.86%) 46 (15.75%)
Lunch 32 (45.71%) 148 (50.34%) 2.89 g
Snacks Dinner - 2 (0.68%)

22 (31.43%) 98 (33.33%)

Duration between First and last Meal?

<12h 42 (60%) 166 (56.46%)
12-14 h 26 (37.14%) 100 (34.01%)
>14h 2 (2.86%) 28 (9.52%) 1.9 g
Duration between last Meal and sleep Onset?
>6h 6 (8.57%) 38 (12.93%) 1.13 \g
2.01-6h 34 (48.57%) 168 (57.14%)
<2h 30 (42.86%) 88 (29.93%)
Time range for Last Meal of Day?
Before 8.00 PM 14 (20%) 74 (25.17% 1.78 g
8-10.59 PM 54 (77.14%) 210 (71.43%)
11.00 PM and after 2 (2.86%) 10 (3.4%)
Do you wake up at night to eat?
Yes 4 (5.62%) 4 (1.36%) 5.95NS
Sometimes 2 (2.86%) 24 (8.16%)
Rare 4 (5.62%) 14 (4.76%)
No 60 (85.71%) 252 (85.71%)
Chrononutrition Profile on a working Day —0.159 NS

Levels of significance * p<0.05, NS, not significant
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among the respondents which indicated a lower intake of
salt benefits from FC (p <0.05).

Discussion

Functional constipation (FC) has a multifaceted pathogen-
esis, with particular emphasis on genetic history, socio-
economic level, poor fiber intake, inadequate fluid intake,
immobility, disruption of the hormone balance, drug side
effects, or body structure [15]. Literature review suggests
that females are more prone to suffer from FC [16]. Accord-
ing to a study conducted by Verkuijl et al. [17], women
experienced constipation substantially more frequently

than males did (19.7% versus 10.6%, p <0.001) which cor-
roborated with the study’s findings where frequency of
constipated female subjects was more than that of the male
subjects (76% versus 25%, p <0.0). Potential causes could
be, for instance, women may have a slower intestinal transit
and often report bowel function changes due to fluctuating
amounts of progesterone and estrogen during their menstrual
cycles, or it could be because they are more likely to report
health issues than men.

These diagnostic criteria showed a presence of 20% of FC
among the study population in the current study. However,
if only Rome IV criteria was used, more number of subjects
could have been diagnosed up to 94% (Rome 1V). According
to Dimidi et al. [18], there is little agreement between public

Table 5 Number (%) of

T o Parameters Presence of constipation
subjects ch.rono nut.rlt}on . subjects (N%)
profile and its association with
the presence of constipation on Yes (N=170) No (N=294) x2
a free day (N=364)
Do you skip Breakfast?
No 40(57.14%) 230(78.43%)
Sometimes 16(22.86%) 40 (13.61%) 3.49NS
Often 3 (2.86%) 20 (6.8%)
Daily 11(17.14%) 4 (1.36%)
Largest meal of the Day
Breakfast 16(22.86%) 46 (15.75%)
Lunch 32(45.71%) 148(50.34%) -
Snacks - 2 (0.68%)
Dinner 22(31.43%) 98 (33.33%)

Duration between First and last

Meal?
<12h 46 (65.71%) 172 (58.5%) 1.25NS
12-14h 22 (31.43%) 98 (33.33%)
>14h 2 (2.86%) 24 (8.16%)
Duration between last Meal and sleep Onset?
>6h 8 (11.43%) 38 (12.93%) 0.93"
2.01-6 h 28 (40%) 158 (53.74%)
<2h 34 (48.57%) 98 (33.33%)
Time range for Last Meal of the Day
Before 8.00 PM 6 (8.57%) 58 (19.73%)
8-10.59 PM 60 (85.71%) 224(76.19%) 0.59"
11.00 PM and after 4 (5.71%) 12 (5.08%)
Do you wake up at night to eat?
Yes 4 (5.62%) 4 (1.36%)
Sometimes 2 (2.86%) 24 (8.16%) 5.95N8
Rare 4 (5.62%) 14 (4.76%)
No 60(85.71%) 252(85.71%)
Chrononutrition Profile on a Free Day -0.13*

Levels of significance * p <0.05, NS, not significant

For the entirety of the chrono nutrition profile, the subjects received a total score out of 30. To determine
the relationship between FC and chrono nutrition profile, the subjects were categorized as good, fair, and
poor, and the data was then subjected to chi square analysis (Tables 4 and 5).
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Fig. 3 Eating practices of
subjects

10% 1%

1%

perceptions of constipation and Rome IV criteria, and the
opinions of general public on constipation varies noticeably
from those of professional clinicians. These findings high-
light the importance of educating medical professionals and
the general public about constipation symptoms.

Studies indicate that bowel function can be improved with
regular exercise [19]. Results observed in the current study
shows that subjects with locomotor problems due to knee
and joint pains were experiencing FC comparatively more
than the others (p <0.05) due to inactivity. A study by Yurt-
das et al. [20] revealed that when compared to inactive par-
ticipants, those who were moderately active (OR: 0.77, 95%
CI: 0.62-0.91) and active (OR: 0.74, 95% CI: 0.59-0.90) had
a reduced chance of constipation (p <0.05).

A study by Almoosawi et al. [21] found that eating the
largest meal earlier in the day or having a larger breakfast
was more beneficial for improved body functions. A study
by Yamada et al. [22] showed that during the 3-year period
of research, missing breakfast and becoming sedentary, were
linked to an increase in constipation status. Constipation
and other digestive disorders have been linked to improper

Table 6 Number (%) of subjects’ type of diet consumed and its asso-
ciation with the presence of constipation (N =364)

Type of diet consumed Presence of constipation (N%)

Yes (N=70) No (N=294) x2

40 (57.14%) 182 (61.9%)
22 (31.43%) 74 (25.17%)
8 (11.43%) 38 (12.92%)

Vegetarian

Non-vegetarian 0.089NS

Other diets (Ovo vegetarian,
Lacto-Ovo vegetarian, Jain
food)

NS, not significant

@ Springer

M Vegetarian

B Nonvegetarian

Ovo vegetarian
B | acto Ovo vegetarian

¥ Jain food

circadian rhythms in the gut [23]. A significant association
(p <0.05) was recorded for subjects for their sleeping pattern
on a free day with constipation profile. As per Murakami and
Tognini [24], delaying or skipping meals causes circadian
misalignment which is observed among 10% of the subjects
in case of breakfast as observed in the current study.

In addition to other factors, dietary factors like eating habits,
food preferences, and intake of macro- and micronutrients have
most frequently been shown to affect the activity of the gastro-
intestinal system [25]. The study’s findings indicated that there
is no significant association between the presence of FC with the
diet consumed which has been in debate in recent years. A com-
mon cause of FC is lack of fiber and water intake [26]. Similar
results were obtained in the study which indicated that intake of
insufficient drinking water, total fiber and soluble fiber was neg-
atively associated with the presence of FC. Daily consumption
of fibrous foods has been positively associated with the presence
of constipation which was similar to our study with respect to
consumption of pulses. As per NIN-ICMR recommendations
(2020), [27] a total of 40 g of dietary fiber is recommended for
a 2000 kcal diet. A ratio of 1:3 of soluble fiber to insoluble fiber
for daily wellbeing is suggested as a dietary reference for Indians
[28]. The current study revealed that the ratio of fiber consumed
by the respondents was not at par with the guidelines and hence
a significant negative association was recorded between fiber
intake and the presence of FC (p <0.05).

Conclusion

Functional constipation was prevalent among the teach-
ing faculty in the university setup. Chrono nutrition pro-
file which is composed of 3 elements of time including
regularity, frequency and clock timing is significantly
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Table 7 Percent calorie and

s Nutrients Results %RDA (n=40) % EAR ‘r’ value

nutrient 1ntakef of RDA a}nd (n=40)

EAR by constipated subjects

before supplementation (N=40)  Epergy (kcal/day) 1130+ 160.4 - 68.07% 0.081N8
Protein (g/day) 39.8+5.41 86.5% 110.56% 0.037N8
Carbohydrate(g/day) 141.1+£28.5 117.5% 141% 0.47N8
Fats (g/day) 42.5+8.71 85% - —0.085N8
Total dietary fiber (g/day) 18.33+4.41 73.32% - —0.137%*
Soluble fiber (g/day) 2.92+1.49 46.72% - —0.126*
Insoluble fiber (g/day) 11.55+6.94 61.6% - —0.088N

Levels of significance *p <0.05, NS, not significant

associated with the presence of constipation among the
subjects on a free day. Further advice can be given to
subjects suffering from constipation to follow a consist-
ent lifestyle pattern on both working and free days for a
healthier wellbeing. The findings also suggested no sig-
nificant association between consumption of different

diets with the constipation status of the study population.
However, inclusion of soluble fiber in the diets has been
significantly associated with the stool frequency per week.
Salt and sugar intake however was linked to the constipa-
tion status, hence it is highly recommended to consume as

per the guidelines.

Table 8 Number (%) of subjects’ food frequency of various foodstuffs and its association with constipation status (N=364)

Food groups Total subjects N (%) X2
Daily 2-3 times/week Weekly once Fortnightly Monthly once Never
Fruits (1 serving) 169 (46.43%) 147 (40.38%) 29 (7.97%) 7 (1.92%) 12 (3.3%) - —529NS
Milk and milk products (>200 ml) 246 (67.58%) 54 (14.84%) 359.62%) 9 2.47%) 16 (4.4%) 4 (1.1%) 7.04 NS
Whole pulses (1 katori) 93 (23.55%) 187 (51.37%) 67 (18.41%) 8 (2.2%) 7 (1.92%) 2 (0.55%) —10.64*
Split pulses (1 katori) 81 (22.25%) 189 (51.92%) 77 (21.15%) 14 (3.85%) 3 (0.82%) - —11.47*
Green leafy vegetables (1 katori) 59 (16.21%) 199 (54.67%) 80 (21.98%) 18 (4.95%) 8 (2.2%) - —0.54\g
Vegetable A (Gourd family/parwal) (1 66 (18) 178 (48.63%) 89 (24.45%) 12 (3.3%) 12 (3.3%) 8 (2.2%) —0.25NS
katori)
Vegetable B (Onion/carrot, etc.) (1 167 (45.88%) 153 (42.03%) 36 (9.89%) 3 (0.82%) 2 (0.55%) 3 (0.82%) —10.29yg
katori)

Non veg foods (Eggs/fish/chicken) 20 (5.49%) 48 (13.19%) 42 (11.54%) 11 (3.02%) 14 (3.85%) 229 (62.91%) —6.09\g
Natural sweeteners (jaggery/honey) 117 (32.14%) 75 (20.6%) 48 (13.19%) 57 (15.66%) 10 (2.75%) 57 (15.66%) —15.24**
Artificial sweeteners 12 (3.3%) 22 (6.04%) 10 2.75%) 2 (0.55%) 10 (2.75%) 302 (84.62%) 0.66 \g
Processed foods

Chips/French fries 5(1.37%) 37 (10.16%) 52 (14.29%) 52 (14.29%) 112(30.77%) 106 (29.12%) 0.14 \g

Biscuits/cookies 45 (12.36%) 74 (20.4%) 69 (18.96%) 50 (13.74%) 66 (18.13%) 60 (16.48%) 0.54 \g

Burgers/pizza - 8(2.2%) 27 (1.42%) 44 (12.09%) 187 (51.37%) 98 (26.92%) -

Ready to eat foods 3(0.82%) 13 (3.57%) 27 (742%) 36 (9.89%) 116 (31.87%) 169 (46.43%) 0.54 NS
Intake/day Total subjects (N%) x2
What is your sugar Intake/day?

1 don’t take sugar 86 (23.63%)

<2tsp 146 (40.1%) 9.29%

2-4 tsp 112 (30.7%)

>4 tsp 20 (5.49%)
What is your salt Intake/day?

I don’t take salt 8 (2.2%)

<1tsp 200 (54.9%) —12.27%%*

1-2 tsp 128 (35.2%)

>2tsp 28 (7.69%)

Levels of significance: * p <0.05, ** p<0.01, NS, not significant
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