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ABSTRACT

Human papillomavirus (HPV) is one of the most common sexually transmitted
infections and the main cause of cervical cancer, which increases and persists under various factors. This
review study aims to investigate the relationship between psychological disorders and the persistence
of HPV infection.

This scoping review study was conducted in 2023 by searching for the related
articles in SID, PubMed, Maglran, IranDoc, Science Direct, Scopus and Google scholar databases. Finally,
8 eligible articles were selected. Their quality was examined by the Appraisal tool for cross-sectional
studies (AXIS) and the critical appraisal skills program (CASP) checklists.

[T Seven studies showed that stress caused by psychological, social and physical issues can cause
the persistence or risk of HPV infection, change in cervical cells, and increase in the risk of cervical cancer.
One study showed that depression and associated disorders such as sleep disorder can be related to the
persistence or risk of HPV infection, change in cervical cells, and the risk of cervical cancer.

Received: 01 Jan 2023 [T The persistence of HPV infection can be related to psychological disorders. The findings of this
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Extended Abstract though this cancer has also many environmental and genet-
ic causes, such as smoking, early marriage, high number of
Introduction births [3], infection with HPV is the most important cause
[2]. This cancer is the second most common cancer among
uman papillomavirus (HPV) is one of women and each year 500,000 new cases of this type of
the most important sexually transmitted cancer are reported [4]. The prevalence of HPV infection
viruses [1]. This virus has more than 120 among young and sexually active people is approximately
species that cause cervical cancer [2]. Al- 75% [5, 6]. In Iran, more than 25 thousand women aged
e u
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15 and above are at risk of cervical cancer, and cervical
cancer is the fourth most common cancer among women
after breast cancer, colorectal cancer, and lung cancer [2,
7]. More than 93% of cervical cancer cases are attributed
to HPV [8]. Studies have shown that 30-65 people are
infected with HPV during sexual intercourse [9, 10]. The
global prevalence of HPV infection in women with normal
histological findings is estimated at 11.7% [8]. In Iran, the
prevalence of this virus is 9.4% among healthy women [5]
and about 38.6% in women with cervical infection [11].
HPV infection often resolves within two years without any
treatment, which is related to the functioning of the immune
system [9, 10]. In addition to the type of HPV transmitted
to each person, the persistence and severity of the virus are
related to its damage rate. Various studies have shown that
the persistence and progress of this virus are related to fac-
tors such as lifestyle, immune system resistance, history of
physical diseases, history of mental diseases, and health
care [9, 10, 12, 13]. In this regard, psychological disorders
are among the factors that are related to the persistence and
severity of any disease, especially HPV infection [12, 13].
These disorders can affect people’s personal lives and the
immune system [14]. They intensify or suppresses the ac-
tivity of the immune system by stimulating the secretion
of the corticotropin-releasing hormone and adrenocortico-
tropic hormone from the hypothalamus and pituitary gland,
and then the secretion of cortisol from the adrenal gland
[15]. Stress and anxiety, which are among the most com-
mon psychological disorders, produce a physiological and
biochemical response that is unique to each individual in
terms of duration, intensity, and overall impact. By activat-
ing the sympathetic hypothalamus-pituitary-adrenal (HPA)
axis, they can increase the heart rate and blood pressure,
and by increasing the function of the cardiovascular system
and preventing the person from being calm, exert a negative
impact on health. Therefore, it can be said that psychologi-
cal disorders have a direct relationship with the continua-
tion of HPV infection. It can be helpful to investigate this
relationship by conducting a comprehensive review of the
observational studies that have been conducted so far on
the persistence of HPV infection. A scoping review study
can give us access to several studies at once and catego-
rized [9, 13, 15, 16]. Since the purpose of a scoping review
study is not to critically evaluate and produce a result for a
specific question, but rather to provide an overview or draw
evidence, a scoping review seems more reasonable [16]. A
scoping and systematic review of the relationship between
psychological disorders and the persistence of HPV infec-
tion has not been done so far. Therefore, due to the informa-
tion gap in this field, the present study aims to conduct a
scoping review to determine the relationship between psy-
chological disorders and the persistence of HPV infection.
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Materials and Methods

This is a scoping review study, written according to the
JBI methodology [16]. In this regard, the study was con-
ducted at five steps: 1- Defining the research question,
2- Conducting the search for related studies, 3- Select-
ing included studies, 4- Performing data extraction, and
5- Reporting the results [16]. After defining the research
question, MeSH keywords were used for searching relat-
ed studies in Google scholar, PubMed, Scopus, Springer,
Elsevier, Cochrane Library, Science Direct, Web of Sci-
ence, Magiran and SID databases with no limitation in
the publication year. The keywords were: Factors, agents,
related factors, psychological factors, anxiety, stress, de-
pression, bipolar disorder, paranoid, delusional disorder,
continuity, durability, permanence, persistence, stability,
human papillomavirus, and HPV using Boolean opera-
tors (OR, AND). The process of selecting included stud-
ies was done by two reviewers and there was no disagree-
ment between them.

The quality of the articles was checked using two check-
lists including the Appraisal tool for Cross-Sectional
Studies (AXIS) and the Critical Appraisal Skills Program
(CASP). AXIS is a tool for critical appraisal of cross-sec-
tional studies that can also be used in systematic reviews
of health research groups and physicians, guideline de-
velopment, journal clubs, and other types of review stud-
ies. This tool has been developed based on a combination
of evidence, epidemiological processes, the experience
of researchers, and Delphi method. This tool examines
five general sections under the headings of introduction,
methods, results, discussion and other information. It has
20 questions in total. Seven questions (1, 4, 10, 11, 12,
16, 18) are related to the quality of reporting, 7 questions
(items 2, 3, 5, 8, 17, 19, 20) are related to the quality of
study design, and 6 questions (items 6, 7, 9, 13, 14, 15)
are related to possible biases in the study. The questions
are answered by “yes”, “no”, “don’t know/comment”. In
our study, 16 items were used for critical evaluation and
bias investigation (Table 1) [17]. The CASP was used to
evaluate the quality of case-control and cohort studies. it
examines results, validity and its generalizability. This
checklist contains 11 questions for case-control studies
and 12 questions for cohort studies, some of which are
two-part questions. The questions are answered by “yes”,
“no”, “don’t know” (Tables 1, 2, 3) [16-18].

The search yielded 384 articles. Endnote software, ver-
sion 21 was used to organize them. Three articles were
also found by manual search. After removing duplicates,
unrelated articles were identified by examining their ti-
tles, abstracts, and full texts. Studies with no information
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Table 1. Quality assessment using the AXIS tool

o ~ —5 - o
uestion b= _ — e N © © o =
Q R 5 fo ¥ %% £8
No. ) ®h 88 &o fam Ta
' €= 22 =5 38 $8 &3
-— [7]
Author (s), year 5 S8 = g 3a g« g -
1 Were the aims/objectives of the study clear? Yes Yes Yes Yes Yes Yes
2 Was the study design appropriate for the stated aim(s)? Yes Yes Yes Yes Yes Yes
3 Was the sample size justified? Yes Yes Yes Yes Yes Yes
i ined?
4 Was the t.arget/ reference population clearly defined? Yes Yes Yes Yes Yes Yes
(Is it clear who the research was about?)
Was the sample frame taken from an appropriate
5 population base so that it closely represented the Yes Yes Yes Yes Yes Yes
target/reference population under investigation?
Was the selection process likely to select subjects/
6 participants that were representative of the target/ Yes Yes Yes Yes Yes Yes
reference population under investigation?
7 Were measures undertaken to address Don't Don’t Don’t Don't Don't Don't
and categorise non-responders? ¢ know know know know know know
Were the risk factor and outcome variables
. X Ye Ye Ye Ye Ye Ye
e measured appropriate to the aims of the study? € €s es e €s e
Were the risk factor and outcome variables
9 measured correctly using instruments/measurements Yes Yes Yes Yes Yes Yes
that had been trialled, piloted or published previously?
10 Isit clear w.h.at was.used to determined statlsn.cal 5|gn.|ﬁcance Yes Yes Yes Yes Yes Yes
and/or precision estimates? (e.g. p-values, confidence intervals)
Were the methods (including statistical methods)
n sufficiently described to enable them to be repeated? ves Yes ves ves ves ves
12 Were the basic data adequately described? Yes Yes Yes Yes Yes Yes
13 Does the response rate raise concerns Don’t Don’t Don’t Don’t Don’t Don’t
about non-response bias? know know know know know know
14 If appropriate, was |nforma.t'|on about Yes No No No No No
non-responders described?
15 Were the results internally consistent? Yes Yes Yes Yes Yes Yes
Were the results presented for all the
L analyses described in the methods? L2 == 12 L2 = =
about sample size, those whose results were not fully ex- Results

pressed, and conference papers with no available full text,
were excluded from the study. In this regard, 18 articles
remained of which 7 were removed after checking their
abstracts and 4 were removed after reading their full text.
Therefore, 8 articles were finally included in the review
(Figure 1). The necessary data including the name of the
author(s), year of publication, study area, study objective,
sample size, instrument, study variable, and results, were
extracted from each study and classified (Table 4).

The participants in the studies were both male and
female. Their age range was from 15 to 50 years. The
criteria for selecting samples in the studies were read-
ing and writing literacy, willingness to study, HPV in-
fection, and age. In some studies, to control the effect of
the confounding factors of lifestyle such as the number
of sexual partners, the type of virus, the degree of infec-
tion, history of smoking and alcohol consumption, and
psychological records were recorded. The total number
of participants in the eight included studies [19-26] was
1264. Based on the answer to the main research ques-
tion, the findings were classified into two categories
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Table 2. Quality assessment of cohort study using the CASP checklist

No. Question Wu et al. 2022 [20]
1 Did the study address a clearly focused issue? Yes
2 Was the cohort recruited in an acceptable way? Yes
3 Was the exposure accurately measured to minimize bias? Can't Tell
4 Was the outcome accurately measured to minimize bias? Can’t Tell
5 Have the authors identified all important confounding Can't Tell
factors?
Have they taken account of the confounding factors in the
6 . ; Yes
design and/or analysis?
7 Was the follow up of subjects complete enough? Yes
8 Was the follow up of subjects long enough? Yes

There was a significant relationship between antibody titers 18
9 What are the results of this study? and 16 at the beginning of injection and perceived stress. How-
ever, no correlation was found in the 6th and 12th months

10 How precise are the results? Yes
11 Do you believe the results? Yes
12 Can the results be applied to the local population? Yes
Do the results of this study fit with other available evi-
13 Yes
dence?
14 What are the implications of this study for practice? It can help for designing RCT studies.
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Table 3. Quality assessment of case-control study using the CASP checklist

No. Question Coker et al. 2003 [23]
1 Did the study address a clearly focused issue? Yes
2 Were the participants recruited in an acceptable way? Yes
3 Was the exposure accurately measured to minimise bias? Yes
4 Was the outcome accurately measured to minimize bias? Yes
5 Have the authors identified all important confounding factors? Can't Tell
6 Have they taken account of the confounding factors in the design and/or Yes
analysis?
7 Was the follow up of subjects complete enough? Can't Tell
; Wstte ol pf s ng v st s s
; Whatr theresuts o s s Pt ot s s
10 How precise are the results? Yes
11 Do you believe the results? Yes
12 Can the results be applied to the local population? Yes
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Figure 1. Flowchart of the article selection process

of immune system movements caused by stress and by
depression. Seven studies showed that stress caused by
psychological, social and physical issues can cause the
change in cervical cells and an increase in the risk of cer-
vical cancer [19-26]. One study showed that depression
and related disorders such as sleep disorder can be re-
lated to the persistence of HPV infection or deformation
of cervical cells and the possibility of cervical cancer
such that the people with higher stress and depression,
according to the questionnaires or clinical interviews,
were found that to be at higher risk of HPV infection
persistence and cervical cell deformation [26].

> excluded (n=3)
Quantitative studie=1
Mixed method studies=2
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Stress

One of the factors related to the persistence and severity
of HPV infection is different types of stress, which has
been mentioned in seven articles. The HPV virus, upon
entering the human body, will be probably cleared if it
encounters a strong immune system [19-25]. If this event
not occur, the virus will intensify and continue, depending
on the type of virus, the level of body defense, comor-
bid diseases, age, and lifestyle in the affected person. In 7
studies, the level of stress was measured with a clinical in-
terview or a standard questionnaire [19-25]. In one study,
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Table 4. Specification of articles reviewed in this study
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Author Stud Sample .
Country . v Purpose . P Variables Instrument Results
(s), Year design size
b S s Perceived stress
S > E S ) scale (PSS-4) The relationship stress subscale
Kolar 5 Determining the :% ©%  Psychosocial and a 7-item (divorce, infidelity, an increase
2023 USA § relationship between 2 € g stressandcer- researcher- in the number of arguments,
[19] 4 psychosocial stress and J—C:’ 38 2 vical neoplasia made and psychological and physical
8 cervical neoplasiarisk = @ § risk questionnaire to partner violence) associated
f’ -‘; € investigate sleep with cervical neoplasia risk
8e&"° quality
& Perceived Stress )
< - Scale (PSS-4), Per.celved stress gnq _sleep
Wi o o o . a1l & PHiEm quality were n9t §|gn|ﬁcantly
uetal & Associations of ®a Perceived researcher related to the incidence and
2022 USA g é Perceived Stress, Sleep, (TR Stress, Sleep, made clearance of HPV. The incidence
[20] 8= and HPV E o and HPV . ) and clearance rates were higher
E & questlonn?llre in people with lower stress and
g Z(I)g:;zel,?::;s good sleep quality
[ L g
% Determining the g There wasa S|gn|ﬁcar?t
Fan 2 rffect of perceived o Perceived PSS-4 and Telat';’QSh'g ;’Getweﬁn la)"“.b"‘_jy
etal 2% 15 USA § psychological stress on 3 ﬂl psychological lab kits for tlte;sf inj:cr;-ion aitdtp:rcsil ngg
. = : L T . L
[21] £ th; |mm:jm.og|en|c::y;\olf g - stress and.njn deFermlnlng stress. However, no correlation
o the quadriva ent & munogenicity  antibody level a5 found in the 6th and 12th
S in males ~ months
= Higher levels of perceived
- Determining the g v stress are associated with
Wilkerson s = association of © § perceived PSs-4 and. impaired HPV-specificimmune
ot al ] perceived stress =S stress and cer- blood sampling  response in women with cervical
ZOOé USA B % with impaired T-cell 3 o ical dvsplasi for HPV and dysplasia, suggesting a potential
5 response to HPV16 in S %5 YiIezll ChERIERE immunity mechanism by which stress
[22] g ETER i @il Eo levels determination  ™Mavinfluence cervical disease
dysplasia. S © progression, multiple partners
N (P=0.012), Smoking (P=0.012).
©
E ~ Psychosocial
e £ % factors, behav- PS5-4,a The level of perceived stress
s . 2 o ioral risks for demographic pe
Coker et Psychosocial Factors S o abnormal cenvi form, Pap and psychosocial factors had
c . . . - . . . .
. E X ! rect relationsh hth
etal. 2003 USA s in R|s_k of _Cerwc.aI E R cal cytology, smear test, and a direct eahq ship WItA the
[23] 2 Intraepithelial Lesions 25 and abnormal life orientati extent and risk of cervical
o 8 g : e orientation intraepithelial lesions.
5 S E cervical cytol- test
é ogy.
cuebler 'rg“ _ r ll);ter:n;{nln% t:»e § %1 Stress with the Both rctriwrolmc strelsi a(;ut:i d;l:ll'na|
. s elationship of stress -2 presence and sampling of cortisol are related to the
etal, Switzer- £ B with the presence and O oo . i presence of HPV infection
2021 land = % ersistence of oncogenic g = persistence of  saliva samples and may thus play a role
an S < et 2 ©  oncogenicHPV and smear test . Pl
[24] a © HPV infection in young o 2 - . in HPV-associated cervical
a women & E infection carcinogenesis.
Life stress and
. = . . .
) T . cerV|c.aI squamous g . Life stress o Higher life stress |ncre§sed
Pereira cE intraepithelial lesions &5 and cervical Clinical the odds of developing
etal, 2 in women with g < interview, progressive/persistent
USA = - . n squamous 3 o
2003 2 @ human papillomavirus g 5 intraepithelial Colposcopy, squamous intraepithelial
[25] 5 © and human f‘ by ! Iae’?' elia blood test lesions over 1 year by
o immunodeficiency ) esions approximately seven-fold
virus
-rg“ _ Association between - Subjective The Structured o ) dsl
Savard @ 8 subjective sleep quality GEJ sleep quality, Clinical . eprgssmn an .s e.e.p
2 E and depression on L . satisfaction had a significant
etal, USA o = . . <] depressionand  Interview for . L
2 © immunocompetence in 3 . relationship with the changes
1999 [26] S5 e i W EE aR 5! immunocom- DSM-III-R and in T cells
a risk for cervical cancer petence blood sampling
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in addition to determining the level of stress, the level of
cortisol was measured as a determinant of the stress level
[24]. In two studies, the rate of incidence, clearance, re-
sponse to HPV vaccine, which is a live attenuated virus,
were also measured [19, 20]. The determination of anti-
bodies in men, cervical dysplasia, the risk of cervical in-
traepithelial lesions, cervical neoplasia, and persistence of
oncogene infection in women were investigated in these
studies [19-25]. The results of some studies showed that
the presence of stress in any situation can increase the
risk of HPV infection in women [20-24]. The results of
a study in men reported a non-significance relationship
of perceived stress and the amount of sleep quality with
occurrence and clearance of HPV, where occurrence and
clearance of the virus were less in men with less stress and
more favorable sleep [20].

Depression

Depression is a psychological disorder affecting the
response of the immune system [26]. In one study, the
relationship of depression and related disorders with the
level of immunity against HPV was reported [26]. In this
study, 91 women participated. Before the colposcopy,
a standard clinical interview based on DSM-III-R was
conducted, and then sampling was done and the level of
peripheral blood lymphocyte subpopulations (helper T
cells, suppressor/cytotoxic T cells, B-lymphocytes and
natural killer cells) were measured. Their results showed
that depression was significantly associated only with the
percentage of cytotoxic T cells [26].

Discussion

The purpose of this scoping review study was to inves-
tigate the relationship between psychological disorders
and the persistence of HPV infection. The review of vari-
ous studies in this field indicated a complex and two-way
interactions between psychological disorders, the cen-
tral nervous system, endocrine glands, and the immune
system. Stress and depression lead to a physiological or
biological reaction to allow organisms to face and deal
with the stimulus that can be an opportunity or a threat
[27]. When environmental events or demands exceed a
person’s ability to cope or are contrary to a person’s de-
sires, they lead to psychological stress [28]. Living with
dangerous diseases is an example of these uncontrollable
events that may be a stressful experience for a person.
Stresses have a wide spectrum in terms of intensity (se-
vere and sudden or mild and daily) and duration (short
or long), and can have multiple effects on body functions
[29]. Savard et al. in 1999 [26] conducted a study on
people with HPV and reported that the level of depres-
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sion had a significant relationship with the percentage of
cytotoxic T cells. In Rires’ study in 2022 [20], the amount
of antibodies after receiving the vaccine in men with fa-
vorable psychological level such as low stress and regu-
lar sleep, was more than in normal men after receiving
the vaccine. However, this level of antibody did not last
long in months 6 and 12, which could be due to the ex-
istence of reminder doses and forcing the body to secrete
antibodies after receiving reminder doses. In the study by
Kolar et al. in 2013 [19], perceived stress and sleep qual-
ity had no significant relationship with the incidence and
clearance of HPV in men. This can explain the lower risk
of HPV for men. It has been pointed out in many stud-
ies that HPV infection is more prevalent and dangerous
in women; therefore, its influence from psychological
disorders is more in women than in men [2-9]. Fang et
al. in 2008 [21] and Wilkerson et al. in 2009 [22] dur-
ing studies to determine the level of stress and the risk of
cervical intraepithelial lesions, found a direct relationship
between stress and the consequences of HPV infection.
In another study, Kuebler et al. in 2021 [24] found that
chronic stress and high daily cortisol levels were associ-
ated with the presence of HPV infection and thus may
play a role in HPV-related cervical carcinogenesis. Some
studies, even after controlling the effects of confounding
factors such as age, lifestyle factors including smoking,
and history of mental and physical illnesses, reported the
significant associations [20-24, 26]. Several studies in the
field of psychoneuroimmunology have shown that stress
and depression through the HPA axis and the sympathet-
ic-adrenal- medullary axis can lead to a disturbance in the
function of the immune system. Lymphatic tissues are
covered by sympathetic and adrenergic nerve fibers [28-
30]. The interaction between the hormone and its cell sur-
face receptor is directly related to the immune response
regulation. Stress hormones, which are responsible for
stimulating the HPA axis and sympathetic (adrenergic)
activity, have receptors on almost all immune cells, in-
cluding, macrophages, B and T lymphocytes, monocytes,
P glucocorticoids, neuropeptides, growth hormones, cat-
echolamines, serotonin and prolactin. It also has recep-
tors for corticotropin-releasing hormone. The interaction
of stress hormones, depression and its receptors on the
surface of immune cells can affect the initial reaction of
cells that lead to changes in cell function. The immune
response is also indirectly regulated by stress hormones
and affects the production of cytokines IL-6, IL-2, IL-1,
and TNF-a [31-33]. In a study on 109 depressed people
and 109 healthy people, Maes et al. found that the number
of leukocytes increased significantly in depressed people
[34]. Kronferol et al. also reported increased neutrophil
and lymphopenia in depressed people [35].
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One of the limitations of our study is that although we Acknowledgments
included all the studies that met the inclusion criteria,
some of the studies may have been missed. Heterogene- The authors would like to thank Mazandaran University
ity between studies in terms of the used instruments was of Medical Sciences for the financial support.

another limitation which did not allow for their meta-
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Conclusion

Based on the findings of this review study, it can be con-
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infection or its complications. The studies in this field are
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fection and, by planning to manage or weaken them, to
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of this study can help in the design of clinical trials for
improving the physical and mental health of patients with
HPV infection.
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