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Abstract
Introduction: Scientific literature on determining patterns 
of personality traits in patients with anal fissure is limited. 
Objectives: To determine whether certain common psycho-
logical traits are associated with anal fissure. Methods: A 
case-control study was carried out in Spain in 2016–2017. 
Patients with acute or chronic idiopathic anal fissure (n = 35) 
and controls (n = 32) were recruited. The main outcome mea-
sures were those defined in the NEO-FFI questionnaire, vali-
dated in Spain, which was administered to all the partici-
pants. This questionnaire evaluates the following traits: neu-
roticism, extraversion, openness, agreeableness, and con- 
scientiousness. Results: Three significant traits were noted: 
(1) greater neuroticism in the cases (OR 1.19, 95% CI 1.08–
1.32, p < 0.001, AUC 0.77), (2) greater openness to experience 
in the controls (OR 0.90, 95% CI 0.83–0.98, p = 0.015, AUC 
0.69), and (3) greater conscientiousness in the controls (OR 

0.91, 95% CI 0.83–1.00, p = 0.049, AUC 0.69). Conclusions: 
The cases mainly presented higher levels of neuroticism and 
lower levels of openness to experience and conscientious-
ness. Further studies are needed to corroborate our results.

© 2020 S. Karger AG, Basel

Introduction

An anal fissure is a linear ulcer that extends from the 
pectinate line to the margin of the anus affecting the ano-
derm lining the lower half of the internal anal sphincter. 
Most of these fissures are primary or idiopathic and must 
be differentiated from fissures secondary to other condi-
tions. The clinical characteristic is pain during defecation, 
which frequently persists afterwards [1]. Although anal 
fissures are common in surgical practice (representing 
between 6 and 15% of consultations and 10% of interven-
tions), their etiopathogenesis remains controversial, as 
the sympathetic and enteric nervous systems are involved 
[2]. An acute anal fissure tends to heal in 1–2 weeks with 
proper hygiene and dietary measures. A chronic fissure is 
defined as a fissure that does not heal after 6 weeks of con-
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servative treatment and requires pharmacological and/or 
surgical treatment [3, 4].

A personality trait is defined as a stable and enduring 
individual characteristic that differentiates people by their 
tendencies to show consistent thought patterns, emotions, 
and behaviors [5]. The 5 personality domains (neuroti-
cism, extraversion, openness, agreeableness, and consci-
entiousness) are the main focus of the Big Five model. 
Neuroticism can be defined as a relatively stable tendency 
to view the world and one’s life negatively, to respond with 
negative emotions and high levels of arousal to experi-
ences of threat, frustration, or loss [6]. Extraversion is as-
sociated with diverse interests and social dimensions. 
Openness to experience involves the need for variety, 
newness, and change. Agreeableness is associated with at-
titudes of forgiveness and belief in cooperation. Conscien-
tiousness is related to having an organized support net-
work and technical expertise. Of the 5 factors, neuroticism 
is the trait related to psychopathology [7]. In our clinical 
practice we have detected certain psychological character-
istics that are common among patients with anal fissure. 
Our aim was to further explore the personality of this 
group of patients in order to respond to our clinical con-
cern and compare our results with those in the literature. 
Consequently, to corroborate our hypothesis, we carried 
out a case-control study to determine certain common 
(prevalent) psychological traits, such as neuroticism.

Materials and Methods

Study Population, Design, and Participants
Outpatients diagnosed with acute or chronic idiopathic anal 

fissure in the healthcare area of San Juan University Hospital (Ali
cante, Spain) were included. This healthcare area covers a total of 
218,299 inhabitants (figures from June 30, 2018), providing free 
and universal coverage for the diagnosis, monitoring, and treat-
ment of this condition.

These patients receive hygiene recommendations and dietary 
treatment as the first step in their treatment. After the fissure has 
been diagnosed as chronic, pharmacological treatment is initiated 
with topical nitrates and/or calcium antagonist ointments in order 
to achieve chemical sphincterotomy. Failure of this second thera-
peutic step leads to an indication for surgical intervention with a 
lateral internal sphincterotomy.

This case-control study was carried out in the healthcare area 
of San Juan (Alicante, Spain) between January 2016 and February 
2017. Cases were defined as any patient diagnosed with acute or 
chronic idiopathic anal fissure during the study period who wished 
to participate in the study and provided written informed consent. 
A fissure was considered to be chronic when symptoms were pres-
ent for > 6 weeks or there were signs of chronicity, that is, at least 
one of the following findings was present: indurated margins, vis-
ible internal anal sphincter fibers, sentinel skin tags, or hypertro-
phied anal papillae. Exclusion criteria were fissures secondary to 
other diseases such as Crohn’s disease, HIV infection, tuberculosis, 
syphilis, herpes, carcinoma, leukemia, agranulocytosis, and hid-
den abscesses. In addition, patients with functional alterations (in-
continence or constipation), rectocele or prolapse, or those who 

had undergone previous surgical treatment for an anorectal disor-
der or birth trauma were excluded. A clinical diagnosis of severe 
psychiatric disorder, and specifically of depressive disorder or anx-
iety disorder, was also an exclusion criterion.

The controls were selected from patients who had a surgery 
consultation for a condition other than anal fissure and from hos-
pital personnel (doctors, nurses, and administrative staff). In oth-
er words, the controls came from the population from which the 
cases arose, which minimized possible selection bias. As with the 
cases, all control group participants gave written informed consent 
to participate in the study. The same exclusion criteria were ap-
plied for the controls, including chronic pain and/or history of 
surgery.

Variables and Measurements
The instrument used to describe the personality traits was the 

NEO Five-Factor Inventory (NEO-FFI), a short version of the 
NEO personality inventory-revised (NEO PI-R) [6]. The NEO-FFI 
is a psychometric instrument that evaluates the 5 dimensions of 
personality without considering the thirty facets measured in the 
complete test. It is composed of 60 items scored according to a 
5-point Likert-type scale, ranging from total disagreement to total 
agreement and corresponding to the following 5 basic personality 
factors: neuroticism, extraversion, openness, agreeableness, and 
conscientiousness. The higher the score for each of these factors, 
the more the subject is considered to possess this personality trait. 
The NEO-FFI has been validated in Spanish, with good validity 
and reliability indicators [8].

The questionnaire was completed by both cases and controls. The 
cases filled in the questionnaire at the time of the diagnosis of the fis-
sure and the controls at the time of recruitment. A single investigator 
administered all the questionnaires and resolved any doubts that 
arose. The sex and age of the participants were also recorded.

Sample Size Calculation and Statistical Methods
A pilot study was carried out with 14 cases and 14 controls to 

estimate the mean neuroticism score on the NEO-FFI question-
naire, as we found no similar studies that quantified these values. 
In this pilot study, the mean neuroticism score was 23.07 ± 8.54 in 
the cases and 14.71 ± 6.96 in the controls. With these data, assum-
ing a type I error of 5%, a power of 99%, and an allocation ratio of 
one control per case, it was found that at least 32 cases and 32 con-
trols were needed.

The variables were described using absolute and relative fre-
quencies (qualitative) and means with standard deviation (quan-
titative). The means of the different measurements of the ques-
tionnaire between cases and controls were compared using the 
Student t test. The odds ratios (OR) adjusted for sex and age were 
obtained for each of the measurements, determining how well 
the model fit the data (goodness-of-fit using the Hosmer-Lem-
eshow test) and the discriminatory capacity of the model (area 
under the receiver operating characteristic curve, AUC). All 
analyses were performed with a significance of 5% and for each 
relevant parameter its associated confidence interval was calcu-
lated. The calculations were implemented in IBM SPSS Statistics 
25 and R 3.3.3.

Results

A total of 67 people participated in the study, of 
whom 35 (52.2%) were cases and the rest were controls 
(Table 1). Of the total sample, 53.7% (n = 36) were men 
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and the mean age was 52.2 years. Regarding the charac-
teristics of the NEO-FFI, the following mean scores 
were obtained: neuroticism, 17.1; extraversion, 27.3; 
openness to experience, 26.6; agreeableness, 31.0; con-
scientiousness, 32.7.

Analysis of the differences between the cases and con-
trols revealed a significantly higher mean neuroticism 
score in the cases (p < 0.001) and a higher openness to 
experience in the controls (p = 0.005). An increase in ex-
traversion (p = 0.066) and conscientiousness (p = 0.067) 
in the controls was just short of reaching significance (p <  
0.05, p < 0.10; Table 1).

Adjustment of the results for sex and age (Table 2) re-
sulted in 3 significant traits: (1) greater neuroticism in the 
cases (OR 1.19, p < 0.001), (2) greater openness to experi-
ence in the controls (OR 0.90, p = 0.015), and (3) greater 
conscientiousness in the controls (OR 0.91, p = 0.049). 
The discrimination (AUC) of neuroticism was 0.77 and 
was the trait with the highest discrimination value. All the 
models used fit the data well (Hosmer-Lemeshow test did 
not reach significance in any of the cases).

Discussion

We found higher rates of neuroticism in patients with 
anal fissure than in the control group. The rates of open-
ness to experience and conscientiousness, however, were 
higher in the control group. Neuroticism is also high-
lighted as the feature that best discriminates between pa-
tients with anal fissure and people who do not have this 
condition.

Strengths and Limitations of the Study
The main strength of this study is the clinical idea de-

veloped. Although other studies have used different ap-
proaches, assessing stress, psychopathology, and specific 
features [9–12], the clinical idea we developed could be a 
preliminary study to determine whether a high level of 
neuroticism is associated with a higher incidence of anal 
fissure, since finding a higher risk of fissure in people with 
higher levels of neuroticism leads us to consider carrying 
out a prospective study to assess this issue. Our study used 
a case-control design. Consequently, we were unable to 

Table 1. Descriptive and bivariate analysis of the study sample

Variables Total (n = 67) Cases (n = 35; 52.2%) Controls (n = 32; 47.8%) p

Sex
Male
Female

36 (53.7)
31 (46.3)

22 (62.9)
13 (37.1)

14 (43.8)
18 (56.3)

0.117

Age, years 52.2±12.1 52.9±12.7 51.4±11.5 0.618
Neuroticism 17.1±7.9 20.6±7.9 13.4±6.1 <0.001
Extraversion 27.3±6.7 25.9±6.1 28.9±7.1 0.066
Openness to experience 26.6±7.4 24.3±7.3 29.2±6.7 0.005
Agreeableness 31.0±6.0 30.0±5.2 32.1±6.7 0.172
Conscientiousness 32.7±6.1 31.4±5.4 34.2±6.4 0.067

Data are presented as n (%) or mean ± standard deviation.

Table 2. Odds ratios adjusted for sex and age to determine the factors associated with the cases

Variables OR 95% CI p H-L (p) AUC 95% CI p

Neuroticism 1.19 1.08–1.32 0.001 0.053 0.77 0.66–0.88 <0.001
Extraversion 0.94 0.87–1.02 0.133 0.679 0.65 0.52–0.79 0.015
Openness to experience 0.90 0.83–0.98 0.015 0.571 0.69 0.56–0.82 0.004
Agreeableness 0.95 0.87–1.04 0.251 0.322 0.63 0.49–0.76 0.037
Conscientiousness 0.91 0.83–1.00 0.049 0.966 0.69 0.56–0.82 0.004

The H-L test indicates the calibration of the logistic regression model (whether the expected and observed 
probabilities of anal fissure are similar). This would be when p > 0.05. On the other hand, the AUC is used to 
measure the discriminatory power of the model (range: 0.5–1). Values around 0.7 are considered to be satisfac-
tory. If we obtain a good calibration and discrimination, the results would correctly explain the association be-
tween anal fissure and personal traits. AUC, area under the ROC curve; CI, confidence interval; H-L, Hosmer-
Lemeshow test; OR, odds ratio.
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assess this research question. We did use a complete ques-
tionnaire validated in Spanish with wide clinical applica-
tion, which gives greater validity to our results. Neverthe-
less, other validated questionnaires could have been used 
[13, 14]. In addition, the statistical power of the proposed 
comparison was very high, which implies high precision 
in the results. Finally, the magnitude of the effect and the 
discriminatory power of each of the traits were quanti-
fied.

With respect to limitations, as with all case-control 
studies, the control group must be chosen from the same 
population from which the cases are obtained. We were 
very careful, selecting patients who were undergoing sur-
gery for another reason and hospital personnel, who 
could experience an anal fissure. In addition, the control 
group was homogeneous and very similar in age and sex 
to the case group. Furthermore, previous studies did not 
quantify the specific weight of traits in the risk of anal fis-
sure [9, 10, 12], which is important for making therapeu-
tic decisions. In our study, this was addressed by deter-
mining the discrimination and calibration of the mathe-
matical models used.

Comparison with the Existing Literature
When we assessed the relationship between neuroti-

cism and anal fissure in the literature, we found some 
studies that approached this relationship with method-
ologies quite different from ours. First, a study carried out 
in Turkey observed that patients with anal fissure had a 
higher prevalence of type D personality [9]. Considering 
that the negative affectivity and social inhibition of type 
D components have been strongly associated with neu-
roticism [15], this is consistent with our findings. Anoth-
er study, also conducted in Turkey [10], which did not 
work exclusively with patients with anal fissure but di-
verse anorectal disorders, obtained higher scores in harm 
avoidance and lower scores in self-directedness, scores 
that correlate with neuroticism [16].

In our study, the rates of openness to experience and 
conscientiousness were higher in the control group, 
which implies that these traits are less present in patients 
with anal fissure. In the literature, we found one study of 
a group of patients with different anorectal disorders that 
obtained higher scores in the control group for the di-
mension Persistence and Self-directedness, which corre-
late positively with conscientiousness [16]. However, in 
contrast to our results, scores for Self-transcendence, 
which correlate positively with openness to experience 
[16], were lower in the control group [10].

Implications to Research and Clinical Practice
Studies are needed to corroborate these results in or-

der to better understand the differences in the personal-
ity traits of patients diagnosed with anal fissure planning 

to undergo medical and/or surgical treatment. Another 
line of research would be to analyze the effectiveness of 
the treatment according to personality traits, which could 
aid in developing improved action plans for this condi-
tion. In addition, as mentioned above, a prospective study 
is planned to assess the role of neuroticism in anal fissure. 
In this context, the etiopathogenesis of anal fissure is still 
not entirely clear. In humans, the internal anal sphincter 
is in a state of permanent partial contraction under the 
control of the autonomic nervous system, including the 
enteric nervous system. Several studies have shown that 
internal anal sphincter resting pressure is higher in pa-
tients with fissures compared to normal controls and that 
this hypertonicity is not secondary to local pain [17]. 
There is evidence that psychological stress leads to a sub-
stantial rise in anal canal pressure [18]. Similarly, the au-
tonomic dysfunction induced by psychological factors 
such as hostility, anger, or anxiety can cause endothelial 
dysfunction [19, 20], in which the damaged endothelium 
produces vasoactive substances, such as endothelin-1, 
that contribute to an increase in basal tone and, conse-
quently, ischemia of the posterior commissure [21, 22]. 
In these cases, neuroticism has been associated with an 
increased risk of disease and systemic inflammation, with 
conscientiousness being the personality trait most consis-
tently associated [23–25]. Inflammation is also a cause of 
endothelial dysfunction [26].

The psycho-neuroendocrine-immune approach is 
based on the concept of considering diseases from a ho-
listic point of view: the different components (psyche, 
nervous system, endocrine system, and immune system) 
control the organs/systems, which in turn are influenced 
by a feedback mechanism, where all these physiological 
functions are subjected to the influence of psychological 
disorders in the “emotional motor system” [27, 28].

This study revealed that patients with anal fissure 
showed markedly neurotic personality traits with low 
conscientiousness. These findings, together with the 
knowledge that these traits correlate negatively with 
healthy behavior [29, 30] and treatment adherence [31–
33], enable the development and introduction of inter-
ventions to compensate for this negative relationship.

Knowing, for example, that a given patient has low 
conscientiousness, agreeableness, or openness to experi-
ence, or a predominance of neuroticism, may indicate a 
need for greater attention or motivation to increase the 
likelihood that that the person will adhere to the clinical 
aspects of the treatment program. A number of hygiene 
and dietary measures are common to the treatment of all 
types of anal fissures that are able to cure > 90% of acute 
fissures. These measures, however, must be continued be-
yond healing in acute fissures to avoid recurrence and 
chronicity. This continuation requires a second thera-
peutic step that involves the incorporation of long-term 
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pharmacological measures that, together with the consis-
tency in the application of conservative measures, facili-
tate the healing of the fissure without the need to proceed 
to the third therapeutic step, which is surgery. A multi-
disciplinary treatment team with specialized psycholo-
gists and nurses is needed to address the joint develop-
ment of conscientiousness and health-related behaviors 
in order to potentially inoculate against the effects of low 
conscientiousness, facilitating a change in conscientious-
ness in favor of therapeutic effectiveness. Furthermore, 
the consideration of personality traits may enable im-
proved therapeutic stratification. More studies are need-
ed to assess whether patients with anal fissure who display 
these personality traits show greater dissatisfaction with 
medical interventions, are less compatible with medical 
therapy, or have inferior surgical outcomes.

Conclusions

Our findings indicate that patients with anal fissure 
present much higher levels of neuroticism (AUC > 0.75) 
and lower levels of openness to experience and conscien-
tiousness. Due to the lack of scientific evidence, more 
studies are needed to corroborate our results. If these re-
sults are confirmed, we should implement multidisci-
plinary treatment measures taking into account psycho-
logical assessments for greater therapeutic effectiveness.
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