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ABSTRACT

Background and objective: The effect of physical activity and diet is an essential modifia-
ble or environmental factor. Evidence from epidemiological studies suggests that assessing
associations between diet and general health is important. The aim of the study was to
assess the level of physical activity and fat-related eating behaviour of patients with
cholelithiasis.

Methods: A matched case-control study was done on 100 participants; 50 were patients
with gallstone disease and 50 were patients without gallstone disease. The study was con-
ducted from December 2017 to June 2018. The constructed questionnaire used and de-
signed based on the literature review. It consisted of four parts: demographic data, physi-
cal activity, fat-related eating behaviour, and investigations. Ultrasounds were done on all
study participants to confirm whether patients had gallstone disease or not. Reliability of
the questionnaire was determined through a pilot study and the validity through a panel of
experts from medicine and nursing fields. Frequency, percentage, mean and standard de-
viation, and the chi-square test was used for analyzing data.

Results: In total, 70 female and 30 male patients were investigated. Most (52%) were 28 to
47 years old. Most (72%) were physically inactive. Regarding fat-related eating behaviour
most (73%) had unhealthy behavior. There was a significant association between physical
activity and the risk of getting cholelithiasis. Risk of disease the development was about
2.8 times higher in patients who were physically inactive (odds ratio = 2.79, 95% Cl; 1.1-
7.0) in comparison to patients were physically active. There was no significant difference
between development of cholelithiasis and unhealthy fat-related eating behaviour (odds
ratio = 0.886, 95% Cl; 0.338-2.323).

Conclusion: There is a significant relationship between cholelithiasis and engaging in physi-
cal activity.
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INTRODUCTION .
cholesterol (10%). Often single stone, larg-

er than 2.5cm, and round in shape. Second
pure pigment (bile salts 10%). Pigment
stones are black or brown in color. The

Cholelithiasis is the medical term of
gallstone disease; Cholelithiasis denotes
stones inside the gallbladder. Gallstone

formation represents the most common
abnormality of the biliary system [1]. They
are divided into two major types. First pure

most common type is mixed stone which is
more than three-quarters of all type of
cholelithiasis [2].The roles of physical
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activity in protecting patients to develop
cholelithiasis disease are underestimated.
They are thought that the mechanisms of
physical activity in inhibiting the formation
of cholelithiasis include facilitating weight
control [3]. A recent cohort study in the
United Kingdom, after 5 years of follow-up,
reveals that by 70% decreased the risk of
symptomatic gallstones at the maximum
level of physical activity [4]. However, from
several observational studies findings, in-
dependent of body weight have been vary-
ing among several studies [5]. A cohort
study in the United stated of America not-
ed that an inverse relationship between
physical activity and the risk of developing
cholelithiasis disease of women [6]. Fur-
thermore, the influence of gender differ-
ences on the association between physical
activity and cholelithiasis still unidentified
[7].

Regarding diet as an essential modifiable
factor, mounting evidence in nutritional
epidemiology recommends that the way of
analysis is the most realistic approach to
investigating or assessing associations be-
tween diet as a general and health or dis-
ease, in place of focusing on the single die-
tary component [8]. A study on public
health nutrition shows that a relationship
between dietary patterns and the risk of
formation of cholelithiasis [9].

It seems the number of patients with chol-
ecystectomy has increased. There is a lack
of published articles in Kurdistan on this
subject, and epidemiological researches
could substantiate the prevailing evidence
and provide new valuable information. This
study aimed to assess and identify physical
activity and fat-related eating behavior
among patients with cholelithiasis in Erbil
city.

METHODS

A descriptive, matched case-control study
was conducted at Hawler Teaching Rizgary

Hospitals and Kurdistan Region. The
settings of the study were both inpatient
and outpatient radiological and ultraso-
nography departments and surgical unit
(male and female sides) for both case and
control group. For the case group, the in-
vestigator selected those patients who had
cholelithiasis and diagnosed by sonogra-
phy. While for the control group, those pa-
tients without cholelithiasis in both depart-
ments which confirmed by ultrasound. Ul-
trasound was performed by radiologists
working in the radiological department.
The study occurred from December 2017
to June 2018. Selection of case and control
group were according to the following in-
clusion and exclusion criteria: Inclusion cri-
teria for both groups were 18 years and
older, both genders, and good verbal com-
munication. Exclusion criteria for study and
control group previous cholecystectomy
for gallbladder stone and positive history
of cholelithiasis treated by medications.
The matching criteria were age and gender
between both the study and control group.
Frequency matched principles we used in
this study. Direct face to face interview
method was used for data collection.

The total sample size was 98 (49 cases and
49 controls). Through the GPower software
V.3.1 [10], was used for sample size esti-
mation based on proportion of exposure
among case= 0.27, proportion of exposure
among control= 0.63, Level of significance=
0.05 in 95% Cl, Power (1-B err probability)=
0.95, and Allocation ratio= 1; from the pre-
vious case-control study in Iran [11]. We
took 100 patients; 50 patients f0000or the
case group and 50 patients for the control
group.

A questionnaire was generated by the re-
searcher as a result of a literature review
about risk factors of gallstone in the sever-
al textbooks and updated article. It was
reviewed by several experts in the medical
and nursing field for the validity of the
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guestionnaire. The questionnaire consisted
of the following part: 1) Socio-demographic
data, which included age, gender, number
of children, level of education, marital sta-
tus, occupational status, and residential
area. 2) International physical activity ques-
tionnaires (IPAQ), short form (4 generic
items). The purpose of the question forms
is to deliver common mechanisms that can
be used to obtain internationally compara-
ble data on health-related physical activity.
It is available in public, no agreements are
essentially required to practice it, and it is
open access [12]. IPAQ was extensively
tested for reliability and validity, which was
undertaken across 12 countries [13]. Also,
recently assessed by several studies in Eu-
ropa and Asia [14, 15]. In addition, used in
the various field and used by several au-
thors [16, 17]. For scoring and analysis by
using an excel spreadsheet; then automati-
cally gives the result of physical activity in-
to three levels as inactivity, minimally ac-
tive, and health-enhancing physical activity
[18]. 3) Fat-related diet behavior question-
naire [19]. This questionnaire has been
used in recent studies [20, 21]. Individuals
participated in the case group were asked
to describe their fat-related eating behav-
iour, before the happening of cholelithiasis
for symptomatic or before knowing choleli-
thiasis for asymptomatic. This technique
was done because symptomatic cholelithi-
asis is the leading cause of dietary changes
and modification of diet habits, not for
medical purposes, but because of the oc-
currence of acute gastric pain, nausea, and
vomiting. 4) Sonography report: all partici-
pants assessed by a trained physician spe-
cialist in radiologist. All study samples were
in the fasting status at least 6 hours before
doing an ultrasound. The researcher ob-
tained an approval letter from the Ethical
Committee at the College of Nursing at
Hawler Medical University. Before col-
lecting the data, the official permission was

obtained from Erbil Directorate of Health,
then the researcher brought it to Hawler
Teaching and Rizgary Teaching hospitals.
Written informed consent was received
prior to each participant’s participation. A
pilot study was carried out from the same
setting on ten patients in the case group
and ten patients in the control group to
determine the reliability of the question-
naire.

Data were analyzed through the applica-
tion Statistical Package for Science Service
(SPSS) version 25 for Windows. Descriptive
Statistical analyses were used to describe
the samples such as Frequency (F) and per-
centage (%) also Mean and Standard devia-
tion. Chi-square test and odds ratio were
used for assessing the association between
the outcome, disease, and categorical pre-
dictors. P-value < 0.05 was considered as
significant.

RESULTS

Table 1 shows that 30 patients were male
and 70 patients were females. In each
group, 15 were males and 35 of them were
females. Regarding the age group, we cat-
egorized age into six groups; the same
number of participants for each age group
between cases and controls (due to
matched case-control). More than half
(50%) of patients were within the age
group 28-47 years. In addition, the young-
est age group (18-27 years) were 12 per-
cent. While the oldest age group (68 years
and older) were only 4 percent.

The current study shows that most were
married (77%), more than half (58%) had
less than 6 children, less than two-thirds
(61%) lived in the urban area, and 34%
were unable to read and write text. Most
(74%) were non-smokers, and all smokers
were cigarette smokers; 69% smoked less
than 20 cigarettes per day (Table 2).
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Table 1: Matching criteria between study and control group

Case Control
Matching criteria F (%)

F (%) F (%)
Gender Male 30(30) 15 (30) 15 (30)
Female 70 (70) 35(70) 35 (70)
Total 100 (100) 50 (100) 50 (100)

Age Groups 18 - 27 Years 12 (12) 6(12) 6(12)
28 - 37 Years old 30 (30) 15 (30) 15 (30)
38-47 Years old 22 (22) 11 (22) 11 (22)

48 - 57 Years old 16 (16) 8 (16) 8 (16)

58 - 67 Years old 16 (16) 8 (16) 8 (16)

68 and older 4 (4) 2 (4) 2 (4)
Total 100 50 (100) 50 (100)

Mean * SD 42.59+13.5 42.68+13.8 42.5+13.2

Table 2: Sociodemographic data of the study sample

Sociodemographic data F (%) Case F (%) Control F (%)
Marital Status Single 13 (13) 5(10) 8 (16)
Married 77 (77) 38 (76) 39 (78)
Widowed 8(8) 5(10) 3(6)
Divorced 2 (2) 2(4) -
Number(s) of 0to 5 children 51 (58) 28 (62) 23 (55)
children 6 to 10 children 30 (35) 13 (29) 17 (40)
11 to 15 children 6(7) 4(9) 2 (5)
Residency Urban 61 (61) 28 (56) 33 (66)
Rural 1(1) 1(2) -
Sub-Urban 38 (38) 21 (42) 17 (34)
Educational lev- llliterate 34 (34) 18 (36) 16 (32)
el Able to read & write 14 (14) 6(12) 8 (16)
Primary school 22 (22) 13 (4) 9(18)
Secondary school 12 (12) 4(4) 8 (16)
High school 6 (6) 2(4) 4(8)
Diploma 6 (6) 2(4) 4(8)
Bachelor degree 5(5) 4(8) 1(2)
Master degree 1(1) 1(2) -
Occupation Housewife 63 (63) 32 (64) 31 (62)
state Retired 2(2) 2(4) -
Student 5(5) 1(2) 4(8)
Work in Public sector 16 (16) 8 (16) 8 (16)
Work in private sector 14 (14) 7 (14) 7 (14)
Habit of smok- Non-smoker 74 (74) 35 (70) 39 (78)
ing Ex-Smoker 5(5) 3(6) 2(4)
Smoker 21(21) 12 (24) 9 (18)
Current alcohol  Yes 0(0) 0 (0) 0(0)
drinker No 100 (100) 50 (100) 50 (100)
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Table 3 shows that 72% of the participants
were physically inactive. Among cases, 82%
of them were inactive, while 62% of con-
trols were inactive. There were more mini-
mally active participants among controls
(38%), compared to cases (18%). There was
a statistically significant association be-
tween physical activity and cholelithiasis
(p=0.044).

Regarding fat-related eating behavior
(Table 4), the highest percentage (60%) of
patients were unhealthy and 21% had
good fat-related eating behaviour. Roughly
double (24%) the cases had poor diet be-
haviour when compared to controls (14%).
There was no significant association be-
tween fat behaviour and cholelithiasis.

Table 3: Physical activity and its association with cholelithiasis

Total Case Control
Physical activity P-value*
F (%) F (%) F (%)
Inactive 72 (72) 41 (82) 31(62)
Minimally Active 28 (28) 9 (18) 19 (38) 0.044
HEPA active - - - S
Total 100 (100) 50 (100) 50 (100)
HEPA= Health Enhancement Physical Activity; S=significant; *= Chi-Square Test;
Table 4: Fat-related eating behavior and its association with cholelithiasis
Total Control F
Fat-related eating behavior categories Case F(%) P-value*
F (%) (%)
Best fat-related eating behavior -- --
Good fat-related eating behavior 21 (21) 11 (22) 10 (20) 0.066
Bad fat-related eating behavior 72 (72) 32 (64) 28 (56) NS
Worst fat-related eating behavior 28 (28) 7 (14) 12 (24)
Total 100 (100) 50 (100) 50 (100)

NS=non-significant; *= Chi-Square Test
DISCUSSION

This study aimed to assess the effect of
physical activity and eating fatty food on
the formation of gallbladder stones in or-
der to understand the association between
these two lifestyle factors  with
cholelithiasis. In this study, physical activity
appears to be associated with cholelithia-
sis. In China, several authors found that
physical activity may reduce the risk of
cholelithiasis formation [22].

Likewise, several recent studies described
the protective effect of physical activity on
gallstones [23, 24]. While some earlier

studies have not given a decision about the
effect of activity on the disease [25, 26]. A
recent study reveals that there is an associ-
ation for the male gender but not for fe-
male gender [27]. One suggested a mecha-
nism behind the protective effect of physi-
cal activity is a reduced colonic transit time
associated with increased gallbladder mo-
tility and a reduced intestinal bile salt dihy-
droxylation [28]. Generally, these findings
topic to likely usefulness of lifestyle modifi-
cation as effective actions for the preven-
tion of cholelithiasis.

Findings for physical activity are incon-
sistent with the previous studies done in
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United Kingdom; which found that there
was a statistically non-significant associa-
tion between physical activity and choleli-
thiasis [29]. In Mexico, a study done about
women found that no differences in the
frequencies of persons that performed
some form of moderate physical exercise
with the women who have a sedentary life-
style and cholelithiasis formation [30].

In current study showed that there is no
relation between fat-related eating behav-
iour and cholelithiasis. The role of lipids in
the cholesterol gallstones formation of cur-
rently remains uncertain [31]. Fatty acid
classes naturally occurring such as saturat-
ed, monounsaturated and polyunsaturat-
ed; none of the fatty acids were associated
with gallstone disease in men and women
[29]. Another case-control study showed
that non-association in used of more than
600 ml of oil among men and women with
cholelithiasis and without cholelithiasis
participants [32].

Inconsistency with other case-control stud-
ies found that there is an association be-
tween the consumption of total fat in the
group of cases was significantly higher as
compared to controls; the study sample
was including women participant only [30,
33]. Similarly, earlier French research pre-
sented a positive link between gallstone
disease and total fat intake [34]. In pro-
spective follow-up studies; a higher intake
of saturated and trans-fatty acids were as-
sociated with a heightened risk of gall-
stones [35, 36]. Cuevas et, al in Chile found
that a higher intake of mono- and polyun-
saturated fatty acids, which were correlat-
ed with reduced risk of cholelithiasis [37].
In an epidemiological study detected a neg-
ative association between cholesterol con-
sumption and gallstone disease [38].

CONCLUSION

This study concluded that cholelithiasis
more frequently in the female, young

adult, married, less than 5 children, illit-
erate, housewife, non-smoker, and over-
weight to Obese class I. There was a signifi-
cant association between physical activity
and having cholelithiasis, but not signifi-
cant association between eating fatty food
with cholelithiasis.
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