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Chili pepper consumption and duration

of fissure symptoms onset are associated

with perianal fistula development among
patients with anal fissure: a case-control study
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Abstract

Background Perianal fistula is one of the complications of deepened anal fissure. The present case-control study
aimed to assess the risk factors of fissure-associated fistulas due to the limited available evidence.

Methods Patients with fissure-associated fistulas were considered as case, and patients with anal fissure who were
undergoing medical treatment without any previous anorectal surgeries were considered as control group. Data were
collected through medical records or by directly contacting patients. Risk factors of fissure-associated fistulas were
assessed using a multivariable logistic regression analysis.

Results The current study included 119 patients, consisting of 54 cases and 65 controls. There were no significant
differences between the groups in terms of demographic characteristics. Our analyses revealed that chili pepper
consumption (odds ratio [OR]=2.96, 95% confidence interval [Cl]: 1.06-8.31, P-value=0.039) and the duration of
fissure symptoms (OR=1.03, 95% Cl: 1.00-1.05, P-value =0.035) were associated with perianal fistula in patients with
fissure, after adjusting for age and sex as potential covariates.

Conclusions An independent association was found between chili pepper consumption as well as the duration of
fissure symptoms onset with an increased odds of perianal fistula in patients with fissures. Therefore, limiting chili
consumption and early management of fissure symptoms are recommended.
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Introduction

Anal fissure is an anorectal condition characterized by a
superficial ulcer or tear in the distal anal canal, which is
often associated with chronic constipation or diarrhea,
inflammatory bowel diseases, anal sexual intercourse,
and prior anal surgery [1]. The major clinical symptoms
of acute anal fissure include anal pain, spasm of the inter-
nal anal sphincter, and fresh bleeding with defecation,
while chronic anal fissure (lasting>6 weeks) is character-
ized by hypertrophied anal papilla, exposed muscle fibers
of internal anal sphincters at the base of fissure, and a
skin tag at the distal end of the fissure [2]. Perianal fistula
is a severe complication that may arise from a deepened
anal fissure [1]. It is believed to occur due to the healing
process of the distal part of the fissure, resulting in the
formation of a skin bridge that facilitates the migration of
fecal matter underneath it [3].

Perianal fistula is an anorectal benign disease that
is characterized by an abnormal anatomical connec-
tion between the anorectal canal and the perianal area.
Obstruction of the anal glands, infection, inflammatory
bowel diseases, radiation, and neoplasm are among the
major etiologies of perianal fistula [4]. A previous study
has reported that approximately 12% of patients who
underwent perianal fistula surgery had a history of anal
fissure at the site of the fistula [5]. Moreover, around 82%
of patients who underwent surgical management for
chronic anal fissure were found to have perianal fistula
[6]. It has been estimated that the progression of a fissure
into a fistula may take up to two years [5]. Although some
risk factors for perianal fistula development have been
suggested in previous studies, including obesity, diabetes,
hyperlipidemia, dermatosis, anorectal surgery, smoking
and alcohol intake, excessive intake of salty and spicy/
greasy foods, sedentary lifestyle, and prolonged sitting
on the toilet for defecation [7], there is limited and con-
flicting evidence in this regard [8]. Therefore, the present
case-control study was aimed to investigate the risk fac-
tors of perianal fistula development among patients with
anal fissure.

Methods

This case—control study was approved by the by the Eth-
ics Committee of Shiraz University of medical sciences,
Shiraz, Iran (IR.SUMS.REC.1402.479), and all included
patients provided informed consent. The case group
consisted of consecutive adult patients (>18 years old)
with confirmed fissure-associated fistulas diagnosis who
underwent surgery at the Shahid Faghihi and Mother and
Child Hospitals, Shiraz University of Medical Sciences,
Iran between January 2018 and October 2023. Diagnosis
of fissure-fistula was confirmed by two colorectal surgeon
based on the presence of a skin tag and a superficial, mid-
line low-type perianal fistula. Additionally, fissure-related
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fistulas are commonly situated more caudally with a nar-
rower external opening compared to other perianal fistu-
las, and the tract typically extends deep to a skin tag [3].
The control group comprised patients with chronic anal
fissure who were undergoing medical treatment without
any previous anorectal surgeries and consecutively visit-
ing colorectal clinics. The mean age and sex ratio were
similar between the case and control groups. The study
excluded patients with comorbidities such as inflamma-
tory bowel diseases, neurological disorders, and other
perianal diseases. Additionally, individuals with a history
of previous anorectal surgeries, except for fistula surgery
in the case group, and those who had used steroids were
also excluded from the study. Demographic, lifestyle, and
clinical data were obtained through medical records or
by directly contacting patients. A patient was categorized
as current daily tobacco user if he/she reported daily
cigarette and water-pipe usage. Chili pepper consump-
tion and exercise were evaluated by inquiring about regu-
lar habits using single questions. The question regarding
chili consumption offered four options related to the fre-
quency of consuming foods with high red chili pepper
content over the past month: “Never or only occasionally;
1-2 days per week; 3-5 days per week; daily or almost
every day” [9]. Then, the participants were categorized
as “not regular” (those who never consumed foods with
high red chili pepper content or occasionally over the
past month) or “regular” (those who consumed foods
with high red chili pepper content at least 1-2 days per
week over the past month) chili consumers.

Sample size was calculated by G-Power according
to the body mass index>25 using a previous study [7].
Given Power=90% and considering 10% attrition, 55
subjects in the case and 55 in the control groups was
investigated. The statistical analysis was carried out using
SPSS software, version 25. The normal distribution of
the quantitative data was evaluated using Kolmogorov-
Smirnov test. The study presents qualitative, parametric
qualitative, and non-parametric quantitative data as fre-
quency (percent), mean (standard deviation [SD]), and
median (interquartile range [IQR]), respectively. Differ-
ences in the qualitative and quantitative data between
groups were evaluated by means of Chi-square (or Fish-
er’s exact test) and t test (or Mann-Whitney U test if
the data is non-normally distributed), respectively. Risk
factors of fissure-fistula were tested using a multivari-
able logistic regression analysis with including poten-
tial covariates and all variables with univariable-related
P-value<0.1. The effect sizes are reported as odds ratio
(OR) with 95% confidence interval. All P-values less than
0.05 were considered to indicate a significant association.
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Results

Among the available records (n=148), the following
patients were excluded: 24 subjects who did not answer
the phone or declined to participate in the study (14 from
the case and 10 from control group), 2 with inflammatory
bowel diseases (case group), 2 individuals with multiple
sclerosis or rheumatoid arthritis (control group) who
were taking steroids, and one patient who had passed
away (case group).

In total, 119 patients were included in the current
study, comprising 54 cases and 65 controls, with a mean
age of 43.19 (+10.93). There were no significant differ-
ences between the case and control groups in terms of
demographic characteristics (Table 1). The median age
of the case group at fistula surgery was 40 years (IQR:
35.75-49.25), and they had undergone operations about
10 months ago (IQR: 5-24).

Upon comparing behavioral and medical features
between the case and control groups (Table 2), it was
observed that the proportion of patients regularly con-
suming chili peppers was significantly higher in the case
group compared to the control group (88.9% vs. 72.3%,
P-value=0.025). Additionally, the case group reported a
longer duration from the onset of fissure symptoms com-
pared to the controls, with a median of 7.5 months vs. 4
months (P-value=0.004).

Thereafter, we examined the relationship between the
consumption of chili peppers and the duration of symp-
toms associated with fissures, while taking into account
potential covariates, as outlined in Table 3. Our analysis
revealed that both chili pepper consumption (OR=2.96,
95% CI. 1.06-8.31, P-value=0.039) and the duration
of fissure symptoms (OR=1.03, 95% CI: 1.00-1.05,
P-value=0.035) were independently associated with peri-
anal fistula in patients with fissure.
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Discussion

In the present study, we observed that patients with
anal fissures who consumed red chili pepper were at an
approximately three-fold increased odds of develop-
ing perianal fistula. Our findings are consistent with a
prior investigation that identified spicy and greasy foods
as an independent risk factor for perianal fistula [7].
Moreover, chilies and spicy foods are known to exacer-
bate symptoms of anal fissure. A previous randomized
controlled trial (RCT) with a crossover design demon-
strated that consumption of 1.5 g of dried chili powder
twice daily for one week caused increased pain and anal
burning compared to microcrystalline cellulose as the
placebo in patients with acute anal fissures [10]. Similarly,
another RCT conducted by the same author adminis-
tered chili capsules to patients with chronic anal fissure
and investigated postoperative symptoms such as pain,
anal burning, and pruritus following closed anal sphinc-
terotomy. The chili group reported significantly higher
postoperative pain and anal burning compared to the
placebo [11]. High doses of capsaicin, a major ingredi-
ent of chili pepper, have been reported to damage gas-
trointestinal tissues, cause colonic inflammation, and
alter gut microbiota [12]. There is a positive association
between perianal inflammation and fistula development
[13]. However, there is conflicting evidence regarding the
ulcerogenic effects of chili pepper in the gastrointestinal
tract [14, 15]. Further studies are needed to better eluci-
date the effect and mechanism of action of chili pepper
on anorectal pathologies.

Another finding from our study indicates that patients
who had a prolonged duration from the onset of fis-
sure symptoms were at an elevated odds of developing
a perianal fistula. This association could be linked to the
consequences of chronic non-healing or recurrent deep

Table 1 Comparison of demographic characteristics between case and control groups

Variable Overall Case Control P-value
n (%) 119 54 65
Sex, n (%) 58(48.7) 29 (53.7) 29 (44.6) 0.323"
Male 61(51.3) 25 (46.3) 36 (554)
Female
Ethnicity, n (%) 96 (80.7 44 (81.5) 52 (80.0) 0.839"
Fars 23(19.3) 10(18.5) 13 (20.0)
Others
Marital status, n (%) 23(19.3 12(22.2) 11(169) 0.239"
Single 89 (74.8) 37 (68.5) 52 (80.0)
Married 7 (5.9) 5(9.3) 2(3.1)
Widowed/Divorced
Education, n (%) 25(21.0) 10(18.5) 15(23.1) 0.803"
llliterate or primary school 59 (49.6) 27 (50.0) 32(49.2)
Middle or high school diploma 35(294) 17 (31.5) 18 (27.7)
Academic degree
Age at questionnaire completion (years), mean +SD 43.19+1093 4341+11.10 43.01+10.87 0.847"

Abbreviations: SD: standard deviation

Between-group differences in variables were determined using independent sample t-test (*) for parametric variables and Chi-square test (t) for categorical variables
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Table 2 Comparison of behavioral and medical features between case and control groups
Variable Overall Case Control P-value
Current daily tobacco use, n (%) 106 (89.1) 47 (87.0) 59 (90.8) 0516"
No 13(10.9) 7(13.0) 6(9.2)
Yes
Alcohol intake, n (%) 109 (91.6) 49 (90.7) 60 (92.3) 0.759"
No 10 (84) 5(93) 5(7.7)
Yes
History of natural vaginal delivery, n (%) 24 (47.1) 11(47.8) 13 (46.4) 0921°
Diabetes, n (%) 9(7.6) 4(7.4) 5(7.7) 1.000*
History of chronic constipation, n (%) 88 (73.9) 38 (704) 50 (76.9) 0417*
History of chronic diarrhea, n (%) 9(7.6) 4(7.4) 5(.7) 1.000
Time of sitting on toilet, n (%) 22 (18.5) 11 (20.4) 11(16.9) 0.852"
<3 min 48 (40.3) 22 (40.7) 26 (40.0)
3-10 min 49 (41.2) 21(389) 28 (43.1)
>10min
Chili pepper consumption, n (%) 24 (20.2) 6(11.1) 18 (27.7) 0.025"
Not regular 95 (79.8) 48 (88.9) 47 (72.3)
Regular
BMI (kg/m?), mean +SD 27.27+4.85 27.35+4.35 27.19+526 0856
Hours of sitting a day, median (IQR) 7.00 (4.00-8.00) 6.00 (3.00-8.00) 7.00 (4.00-8.00) 0.120"
Duration of fissure symptoms onset (month), median (IQR) 6.00 (2.00-18.00) 7.50 (3.00-27.75) 4,00 (1.50-12.00) 0.004"
Number of bowel movement/week, median (IQR) 7.00 (7.00-14.00) 7.00 (7.00-14.00) 7.00 (7.00-14.00) 0.732"
Number of delivery, median (IQR) 2.00 (1.00-3.00) 2.00 (1.00-2.00) 2.00 (1.00-3.00) 04219

Abbreviations: BMI: body mass index, IQR: interquartile range, SD: standard deviation. Between-group differences were determined using independent sample
t-test for parametric variables (*), Mann Whitney U test for non-parametric parameters (1), and Chi-square (1) or Fisher exact (#) tests for categorical variables. Bold

denotes statistical significance (P-value <0.05)

anal fissures on the alteration of anal glands, leading to
increased irritation, infection, inflammation, and even-
tual tissue damage in the surrounding area, culminat-
ing in fistula formation [16, 17]. Nonetheless, additional
research is warranted to investigate the impact of various
conservative medical treatments on fissure symptoms
and the development of perianal fistulas.

There is limited evidence concerning the effects of pro-
longed sitting, whether total daily sitting or time spent
on the toilet, on the risk of fistula development. Our
study found no significant association between these
factors and the development of fissure-related fistulas.
This result contradicts the findings of Wang et al.., who
reported an 87% increased risk of perianal fistulas in Chi-
nese individuals who had a prolonged sitting on the toilet
[7]. However, the researchers did not specify the dura-
tion of sitting considered as prolonged. In Asian coun-
tries, toilets are typically in a squatting position, which is
believed to facilitate faster and more complete defecation
and reduce the pressure needed for bowel movements
[18]. Therefore, as Wang’s study was also conducted
in an Asian setting, the conflicting evidence cannot be
attributed to variations in the toilet type. In a separate
case-control study conducted in Turkey, no independent
association was found between defecation frequency
or duration and perianal diseases in the multivariable
model [19]. Further high-quality prospective studies with

large sample sizes are needed to better elucidate these
relationships.

Our study had several limitations that should be con-
sidered during the interpretation of findings. First, the
retrospective design of the current study increases the
probability of recall bias. Second, the evaluation of chili
pepper consumption and physical activities was con-
ducted using a single question rather than a validated
questionnaire. Third, due to the data being gathered
from two hospitals affiliated with Shiraz University of
Medical Sciences, the representativeness of the sample is
questionable. Fourth, data regarding non-surgical treat-
ment strategies for relieving fissure symptoms were not
collected, which may have an impact on fistula develop-
ment in such patients. Fifth, our sample size was small.
Although the association of risk factors with perianal
fistula fell within the trivial region (OR=0.8-1.2) or
spanned multiple domains of interpretation, it may
hold clinical significance according to the clinicians’
experience.

Conclusion

According to the findings of the current study, we
observed an independent association between regular
chili pepper consumption and the duration of fissure
symptoms onset with an increased odds of perianal fis-
tula in patients with fissures. Consequently, a strin-
gent management of fissure is deemed essential for the
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Table 3 Risk factors of perianal fistula development among patients with anal fissure

Model 2
B

Model 1

Independent variables

P-value
0.151

OR (95% Cl)

Constant
-1.389

SE

P-value
0.324
0.845

OR (95% Cl)

Constant
0.000
-0.328
-0.375
-1.10
-0.524

SE

(2024) 10:170

0.58(0.26-1.23)

0.395

-0.567
0.005

0.34-143)

0.764
0.981

1.01(0.97-1.04)

0.018

0.97-1.04)
0.93-1.08)
1.12-8.39)
1.00-1.05)

1.00 (0.92-1.08)
2.96 (1.06-8.31
1.03 (1.00-1.05)

0.040

0.001

0.855

0.039

0.526
0.012

1.086
0.025

0.029
0.032

0.035

0.69
1.00

0.370
0.

-0.365

0.003
0.007

Sex (Female vs. Male)

017

Age (per 1-year increase)

0.038
0.514

BMI (per 1-unit increase)

3.06
1.02

1.120

0.024

Chili pepper consumption (regular vs. not regular)

0.011

Duration of fissure symptoms (per 1-month increase)

Abbreviations: BMI: body mass index, Cl: confidence interval, OR: odds ratio. The ORs and 95% Cl were determined by logistic regression. Model 1: crude, and Model 2: multivariable model. Bold denotes statistical

significance (P-value<0.05)
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prevention of fistula formation. However, it is important
to mention that the retrospective design of this study
limits our ability to establish causal relationships. There-
fore, the results should be interpreted with caution. Fur-
ther prospective large-scale investigations using validated
questionnaires are warranted to more comprehensively
elucidate the impact of various dietary and clinical fac-
tors on the development of fistulas in fissure condition.

Acknowledgements
None.

Author contributions

Conceptualization and Methodology: KG, ZG, SSZ, ARS, SVH; Data curation,
Formal analysis, Software: SSZ, ARS; Project administration, Validation,
Supervision, and Funding acquisition: SVH; Writing — original draft: SSZ; Writing
- review & editing: KG, ARS, SVH. All authors have read and approved the
manuscript.

Funding

This study was supported by the Vice-Chancellor for Research and Technology
of Shiraz University of Medical Sciences (Code: 29921). The funder had no role
in the study design, analysis, decision to publish, or manuscript preparation.

Data availability
Data supporting the results of this study is available from the corresponding
authors upon reasonable request.

Declarations

Ethics approval and consent to participate

This study was performed in line with the principles of the Declaration of
Helsinki. Approval was granted by the Ethics Committee of Shiraz University of
medical sciences, Shiraz, Iran (Code: IRSUMS.REC.1402.479). Informed consent
was obtained from all individual participants included in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 17 March 2024 / Accepted: 19 December 2024
Published online: 31 December 2024

References

1. Jahnny B, Ashurst JV. Anal Fissures. [Updated 2022 Nov 14]. In: StatPearls. Trea-
sure Island (FL): StatPearls Publishing; 2023 Jan-. Available from: https://www.
ncbi.nlm.nih.gov/books/NBK526063/

2. Beaty JS, Shashidharan M. Anal fissure. Clin Colon Rectal Surg.
2016;29(01):030-7.

3. FitzDowse AJ, Behrenbruch CC, Hayes IP. Combined treatment
approach to chronic anal fissure with associated anal fistula. ANZ J Surg.
2018;88(7-8):775-8.

4. Jimenez M, Mandava N, Anorectal Fistula. [Updated 2023 Feb 2]. In: StatPearls.
Treasure Island (FL): StatPearls Publishing; 2023 Jan-. Available from: https://w
ww.ncbi.nlm.nih.gov/books/NBK560657/

5. Garg P Anal fistula associated with anal fissure. Tech Coloproctol.
2020;24(7):785.

6. Wittmer A, Wittmer A, Winkler R, Heusermann U. Etiology and therapy of
chronic anal fissure. Coloproctology. 2003;25:16-22.

7. Wang D,Yang G, Qiu J, Song Y, Wang L, Gao J, et al. Risk factors for anal fistula:
a case—control study. Tech Coloproctol. 2014;18:635-9.

8. Khalil OM, Al Ozaibi L, Kaiyasah HM, Hejazi NA. Incidence and risk fac-
tors affecting development of perianal fistulas after drainage of perianal
abscesses. Dubai Med J. 2021:4(1):43-6.


https://www.ncbi.nlm.nih.gov/books/NBK526063/
https://www.ncbi.nlm.nih.gov/books/NBK526063/
https://www.ncbi.nlm.nih.gov/books/NBK560657/
https://www.ncbi.nlm.nih.gov/books/NBK560657/

Gorgi et al. BMC Nutrition

(2024) 10:170

Sun D, Lv J, Chen W, Li S, Guo Y, Bian Z, et al. Spicy food consumption is
associated with adiposity measures among half a million Chinese people: the
China Kadoorie Biobank study. BMC Public Health. 2014;14:1-10.

Gupta PJ. Consumption of red-hot Chili pepper increases symptoms in
patients with acute anal fissures. A prospective, randomized, placebo-con-
trolled, double blind, crossover trial. Arq Gastroenterol. 2008;45:124~7.

Gupta PJ. Red hot Chilli consumption is harmful in patients operated

for anal fissure-a randomized, double-blind, controlled study. Dig Surg.
2007,24(5):354~7.

Xiang Q, Tang X, Cui S, Zhang Q, Liu X, Zhao J, et al. Capsaicin, the spicy
ingredient of Chili peppers: effects on gastrointestinal tract and composition
of gut microbiota at various dosages. Foods. 2022;11(5):686.

Van Onkelen R, Gosselink MP, van Meurs M, Melief M-J, Schouten WR, Laman
J. Pro-inflammatory cytokines in cryptoglandular anal fistulas. Tech Coloproc-
tol. 2016;20:619-25.

Satyanarayana M. Capsaicin and gastric ulcers. Crit Rev Food Sci Nutr.
2006;46(4):275-328.

Lewis E, Aderoju E. Factors in the aetiology of chronic duodenal ulcer in
Ibadan. Trop Geogr Med. 1978;30(1):75-9.

6.

Page 6 of 6

Naldini G, Cerullo G, Mascagni D, Orlandi S, Menconi C, Zeri K, et al. Hiding
intersphincteric and transphincteric sepsis in a novel pathological approach
to chronic anal fissure. Surg Innov. 2012;19(1):33-6.

Adams ED, Mirocha JM, Fleshner PR, Zaghiyan KN. Efficacy of anal Sphincter
Division during Fistulotomy in Anal Fissure-Associated Fistula. Dis Colon
Rectum. 2023;66(5):716-22.

Dimmer C, Martin B, Reeves N, Sullivan F. Squatting for the Prevention of
Haemorrhoids? Townsend Letter for doctors and patients. 1996:66-71.
Durna BM, Hasirci |, Ulutas ME, Can A, Tekin FC, Ozden S, et al. Relation-

ship between perianal diseases and toilet habits. Annals Clin Anal Med.
2023:14(Suppl 1):556-61.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Chili pepper consumption and duration of fissure symptoms onset are associated with perianal fistula development among patients with anal fissure: a case-control study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


