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Abstract: The purpose of this study was to evaluate the impact of self-reported impaired wound
healing on quality of life, wellbeing, and mood. It was hypothesized that individuals with impaired
wound healing report significantly poorer mood compared to healthy controls. An online survey
was conducted among 2173 Dutch young adults (18–30 years old) to investigate mood, neuroticism,
and mental resilience. Participants were allocated to a healthy control group (N = 1728) or impaired
wound healing groups comprising a wound infection group (WI, N = 76), a slow-healing wounds
group (SHW, N = 272), and a group that experienced both WI and SHW (the COMBI group, N = 97).
The Kruskal–Wallis test was used to compare outcomes the groups. Compared to the healthy
control group, the SHW and COMBI groups, but not the WI group, reported significantly poorer
mood, increased neuroticism, reduced mental resilience, and reduced quality of life. An analysis
evaluating sex differences found that negative effects on stress, mental resilience, and neuroticism
were significantly more pronounced among women than among men. In conclusion, self-reported
impaired wound healing is associated with poorer mood and reduced quality of life. To improve
future wound care, these findings advocate for an interdisciplinary approach taking into account
mood effects accompanying having impaired wound healing.

Keywords: impaired wound healing; slow-healing wounds; wound infection; mood; quality of life;
sex differences

1. Introduction

Chronic wounds constitute an underestimated public health problem [1,2]. In the
United States, approximately 8.2 million adults are diagnosed with chronic wounds with
or without infection [3]. The financial cost of chronic wound treatments ranges from USD
28 billion to USD 31 billion [3]. Additionally, chronic wound patients frequently experience
multiple disabling symptoms, including prolonged hospitalizations, disability, work loss,
amputations in 25% of diabetic foot ulcer patients, and impaired quality of life [4].

Previous research reported multiple comorbidities, including anxiety and depression
in patients with impaired wound healing [5–8]. Depression and anxiety both have a neg-
ative influence on quality of life, particularly when chronic diseases develop. Chronic
wounds are wounds that fail to progress, or the response to treatment exceeds the normal
expected healing time frame [9]. Impaired quality of life is observed, which is related to var-
ious aspects of wound healing, including physical symptoms caused by the wounds, com-
plications due to underlying disease or treatment, and changes in functional capacity and
mobility. These may result in dependency on others and socioeconomic consequences [1].
Patients with chronic wounds frequently report feelings of loss of self-control when the
expected wound healing time is not met [10]. The impact of this loss of self-control may
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extend beyond the disease itself and negatively impact daily activities and cause concerns
regarding patients’ future [10]. In addition, factors that have a high impact on a patient’s
quality of life include frequent consultations and nursing appointments, loss of workdays,
and sometimes losing their job [11].

In chronic wound patients, anxiety and depression have been associated with impaired
wound healing, prolonged infection, and increased reoccurrence of wounds [6,8,12–23]. In a
large European multicenter study that evaluated the psychological impact of skin diseases,
the highest depression rate was reported by patients with leg ulcers [24]. Compared to
the general population, depression is diagnosed three times more often in patients with
impaired wound healing [8,25]. Approximately 30% of venous ulcer patients reported
depression and/or anxiety [6], and this prevalence is about 40% in diabetic foot ulcer
patients [23]. In diabetic patients, a bi-directional relationship has been found between
having depression and chronic wounds. That is, diabetic patients with depression have
an increased risk of developing chronic wounds and wound infection [26,27]. Diabetic
patients with depression further showed a reduction in treatment compliance and poorer
adherence to self-care responsibilities [28–30]. Treatment compliance and adequate self-
care are essential for optimal wound healing [31]. Thus, an understanding of associated
depressive behaviors, stress, and other mood changes can potentially improve treatment of
chronic wound patients.

The literature reveals that some people have an increased susceptibility to experiencing
mood changes compared to others, and there are also differences between people in
regard to what extent they can cope with stress and mood fluctuations. This construct,
so-called mental resilience, has increasingly become an important focus of research in
the behavioral and medical sciences [32,33]. Mental resilience is defined as the ability
to bounce back or recover from negative emotional experiences and the flexibility to
adapt to the changing demands of stressful experiences. This construct includes different
components, such as personal factors (coping mechanism), family, and social protective
factors [34]. A positive coping mechanism results in higher levels of confidence and self-
esteem, and quality of life. Mental resilience leads to protection of an individual against
the impact of traumatic events [35,36], but it is also a tool that can be used to recover
from these events [33,37–39]. Hence, it has been suggested that mental resilience is a form
of behavioral immunization [40,41]. Thus, experiencing a stressful episode strengthens
an individual’s resistance to future stressful events. Research has shown a significant
association between resilience and psychological health though different coping strategies,
including affective, cognitive, and behavioral processes [42]. Furthermore, resilience as
an important psychological resource is positively correlated with extraversion [43], is
negatively correlated with neuroticism [44], and is associated with increases in positive
affect and decreases in negative affect [45,46]. Resilience plays an essential role in improving
well-being and general life satisfaction, especially for the college students [47]. Other studies
found that happiness was the most significant predictor of self-rated health [48].

Although impaired wound healing is most frequently observed in older individu-
als [49], it is also seen in younger age groups [50]. However, scientific research on younger
age groups with impaired wound healing is scarce. Therefore, the aim of this study was to
compare mood in young adults with and without self-reported impaired wound healing.
It was hypothesized that individuals with impaired wound healing report significantly
poorer mood compared to healthy controls.

2. Materials and Methods

Dutch university students (18 to 30 years old) were invited via Facebook to partic-
ipate in a study on food and health. An online survey could be completed via www.
surveymonkey.com (accessed on 3 February 2022). The study was approved by the Univer-
sity of Groningen Psychology Ethics Committee (Approval code: 16072-O, date of approval:
25 October 2016), and all participants provided online informed consent before starting
the survey.

www.surveymonkey.com
www.surveymonkey.com
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2.1. Participants

Participants indicated whether or not they had experienced wound infections or slow-
healing wounds during the past year. They were then allocated to one of the following
four groups: (1) a control group without impaired wound healing, (2) a wound infection
(WI) group, (3) a slow-healing wounds (SHW) group, or (4) the COMBI group (both WI
and SHW).

2.2. Mood

The tension, depression, and anger scales of the short version of the Profiles of Mood
States (POMS-SF) were completed [51,52]. Items were scored on a 5-point Likert scale, with
answering possibilities ranging from 0 (not at all) to 4 (extremely). The sum scores for the
three scales were calculated. Cronbach’s alpha of the tension, depression, and anger scales
were 0.80, 0.90, and 0.89, respectively [52]. In addition, the Depression Anxiety Stress Scales
(DASS-21) questionnaire was completed [53]. The 21 items were scored on a 4-point Likert
scale, with answering possibilities ranging from 0 (not at all) to 3 (very much or most of
the time). The sum scores were computed for the three scales. A higher scale score implies
a higher level of depression, anxiety, or stress. In previous research with students in the
Netherlands, the depression, anxiety, and stress scales had a Cronbach’s α of 0.91, 0.86, and
0.85, respectively [54].

2.3. Neuroticism

The 12-item neuroticism scale of the Eysenck Personality Questionnaire—revised Short
Scale (EPQ-RSS) was completed [55,56]. Items could be answered with ”yes” or ”no”. Sum
scores range from 0 to 12, with higher scores implying more neuroticism. A previous study
in Dutch students found a Cronbach’s α of 0.81 for the neuroticism scale [56].

2.4. Mental Resilience

Mental resilience was evaluated with the Brief Resilience Scale [57]. The 6-item BRS
assesses one’s ability to recover from stress, i.e., the ability to bounce back. The items are
answered on a 5-point Likert scale, ranging from “strongly disagree” to “strongly agree”.
Scores range from 1 to 5, and the mean score of the six items was calculated, with higher
scores implying higher levels of mental resilience. Previous studies showed that the level
of mental resilience correlated significantly with personality, coping strategies, and health
correlates [57]. Cronbach’s α of the BRS ranged from 0.80 to 0.91 [57].

2.5. Quality of Life

Quality of life was measured with the 5-item World Health Organization (WHO-5)
Well-Being Index [58]. Items are answered on a 5-point Likert scales, ranging from 0 (“At
no time”) to 5 (“All of the time”). The sum score of the items, multiplied by 4, is the
outcome measure of the WHO-5, with higher scores corresponding to a higher level of
wellbeing. Previous studies revealed that the WHO-5 outcome significantly correlated
with psychological constructs such as mental resilience and self-esteem, and mental health
outcomes such as depression [58,59]. Cronbach’s alphas of 0.85 to 0.91 have been reported
for the WHO-5 [60,61].

2.6. Statistical Analyses

Statistical analyses were conducted with SPSS (IBM Corp. Released 2013. IBM SPSS
Statistics for Windows, Version 28.0. Armonk, NY, USA: IBM Corp.). Mean and standard
deviation (SD) were computed for each variable, and the data distribution of each variable
was checked for normality with the Kolmogorov–Smirnov test and by visual inspection.
The outcome of these analyses revealed that the data were not normally distributed. Hence,
nonparametric tests were conducted to further analyze the data. The comparisons between
the groups (control, SHW, WI, and COMBI group) were performed with the Kruskal–Wallis
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test. To account for multiple comparisons, Bonferroni’s correction was applied (p < 0.0083
for significance).

3. Results

Data from N = 2173 participants (83.8% women) were used for the analysis. The
demographics of the participants are summarized in Table 1. No significant differences
were found between the groups. Psychological correlates are summarized in Table 2.

Table 1. Demographics.

Demographics Control Group WI Group SHW Group COMBI Group

N 1728 76 272 97
Sex (m/f) 287/1441 13/63 45/227 8/89

Age 21.3 (2.1) 21.3 (2.0) 21.2 (2.1) 21.0 (2.0)
Abbreviations: SHW = slow-healing wounds, WI = wound infection, COMBI = slow-healing wounds and wound
infection.

Table 2. Psychological correlates of wound infection and slow-healing wounds.

Psychological Correlates Control Group WI Group SHW Group COMBI Group

POMS-SF—Tension 3.9 (4.3) 4.4 (4.2) 5.4 (5.2) * 6.6 (5.3) *
POMS-SF—Depression 3.1 (4.8) 4.0 (5.7) 5.5 (6.8) * 6.2 (6.0) * γ

POMS-SF—Anger 2.2 (3.2) 2.7 (4.2) 3.5 (4.4) * 3.3 (3.6) *
DASS21—Anxiety 7.0 (7.1) 8.3 (6.5) 9.5 (8.7) * 11.8 (9.6) *

DASS21—Depression 5.1 (6.4) 5.8 (6.5) 7.9 (8.3) * 9.5 (8.8) *
DASS21—Stress 9.1 (7.4) 11.1 (7.3) 12.5 (8.4) * 14.3 (8.8) *
Mental resilience 3.3 (0.7) 3.3 (0.7) 3.1 (0.7) * 3.0 (0.7) *

Neuroticism 8.3 (5.3) 9.1 (5.9) 10.6 (5.6) * 12.5 (5.7) * γ
Quality of Life 53.4 (15.9) 50.8 (14.1) 47.7 (15.6) * 46.3 (13.7) *

Significant comparisons with the control group (p < 0.0083, applying Bonferroni’s correction for multiple com-
parisons) are indicated by *, significant differences between the WI and COMBI groups are indicated by γ.
Abbreviations: SHW = slow-healing wounds, WI = wound infection, COMBI = slow-healing wounds and wound
infection, POMS-SF = profile of mood states—short form, DASS21 = depression anxiety stress scale 21-items.

Compared to the control group, both stress and anxiety scores on the DASS21 were
significantly higher for the SHW group (both p < 0.001) and the COMBI group (both
p < 0.001). DASS21-Depression scores of the SHW group (p < 0.001) and the COMBI group
(p < 0.001) were also significantly higher than those of the control group. Depression
assessed with the POMS-SF-Depression scale was consistent with these findings. Relative
to the control group, POMS-SF-Depression scores were significantly higher for the SHW
group (p < 0.001) and the COMBI group (p < 0.001), and the difference between the WI and
COMBI group was also statistically significant (p = 0.004). POMS-SF-Tension scores of the
SHW group (p < 0.001) and the COMBI group (p < 0.001) were significantly higher than
those of the control group. Finally, POMS-SF-Anger scores of the SHW group (p < 0.001)
and the COMBI group (p = 0.001) were significantly higher than those of the control group.

Neuroticism scores of the SHW group (p < 0.001) and COMBI group (p < 0.001)
were significantly higher than those of the control group. The COMBI group had also
significantly higher scores than those of both the WI groups (p < 0.001). Compared to
the control group, mental resilience ratings were significantly lower for the SHW group
(p = 0.002) and the COMBI group (p = 0.002). Finally, compared to the control group, quality
of life was rated significantly poorer by both the SHW group (p < 0.001) and the COMBI
group (p < 0.001).

Sex Differences

Since the number of included males in the impaired wound healing groups was too
small to allow well-powered analyses, we combined the groups into one impaired wound
healing group to evaluate potential sex differences. The results are summarized in Table 3.
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In the control group, women scored significantly higher than men on POMS-SF-Tension
and neuroticism and significantly lower than men on mental resilience (all p < 0.001), and
they reported a significantly poorer quality of life than men (p < 0.001). In the impaired
wound healing group, mood scores were also generally higher in women than in men,
and statistically significant sex differences were found for DASS21—Stress (p = 0.004),
mental resilience (p < 0.001), and neuroticism (p < 0.001). For men, no significant differences
were found between the control group and impaired wound healing group. Compared
to the women of the control group, women of the impaired wound healing group scored
significantly poorer on all assessments (all comparisons p < 0.001).

Table 3. Psychological correlates of impaired wound healing according to sex.

Control Group Impaired Wound Healing Group

Psychological Correlates Men Women Men Women

POMS-SF—Tension 3.0 (3.4) 4.1 (4.4) † 4.2 (4.3) 5.7 (5.1) *
POMS-SF—Depression 2.4 (4.0) 3.2 (5.0) 3.8 (4.9) 5.6 (6.6) *

POMS-SF—Anger 2.4 (3.7) 2.1 (3.2) 3.4 (4.9) 3.3 (4.1) *
DASS21—Anxiety 6.1 (6.3) 7.1 (7.3) 7.5 (6.8) 10.1 (8.8) *

DASS21—Depression 4.8 (6.3) 5.1 (6.4) 6.0 (7.0) 8.2 (8.4) *
DASS21—Stress 7.1 (6.9) 9.5 (7.5) † 9.5 (7.7) 13.2 (8.4) * †

Mental resilience 3.7 (0.7) 3.2 (0.7) † 3.5 (0.7) 3.1 (0.7) * †

Neuroticism 5.9 (4.7) 8.8 (5.3) † 7.8 (6.1) 11.2 (5.6) * †

Quality of Life 56.4 (15.9) 52.8 (15.9) † 51.8 (16.4) 47.2 (14.6) *

Significant differences between the control group and impaired wound healing group (p < 0.005, applying
Bonferroni’s correction for multiple comparisons) are indicated by *. Significant sex differences (p < 0.005,
applying Bonferroni’s correction for multiple comparisons) are indicated by †.

4. Discussion

The current study showed significant relations between impaired wound healing and
negative mood, reduced mental resilience, and poorer quality of life. The findings confirm
previous research, showing that negative mood changes related to impaired wound healing
are a chronic burden for affected patients [2]. Previous studies have shown the contribution
of the skin’s microbiome to host homeostasis, allostasis, and the pathogenesis of disease.
Complex immune mechanisms connect the skin’s microbiome with other organs, including
the brain [62], and research has shown that this relationship is bidirectional [63]. That is,
alterations in skin integrity may lead to significant modification of patients’ psychological
health [64,65].

Maladaptive ways to cope with stress (e.g., rumination) may result in prolonged
depressive episodes, whereas active approaches (e.g., regular exercise) may be a protective
factor that reduces stress. When facing adversities, females also have a different coping style
with stressors. That is, whereas males usually employ active strategies to cope with stress,
females more often tend to ruminate over problems. In the current study, the negative effects
on stress, mental resilience, neuroticism, and quality of life were significantly greater among
women than among men. Our findings are in agreement with other research showing that
sex moderated the interplay between resilience and mental health [66–69]. Additionally,
females often report lower levels of self-confidence and self-efficacy, and less personal
and material resources than males. Together, this may result in lower mental resilience
among females [68]. Compared to males, females may experience more happiness from
contact with family and their social network, and, therefore, they may be more sensitive
to stressors that interfere with these relationships [70,71]. Stress has been reported to be
the most important predictor of mental health status of females [72,73], and traditional sex
roles in upbringing may contribute to later-life sex differences in coping [70,71].

When interpreting the data of this study, several limitations should be taken into
account. Firstly, the assessment in this study was self-reported and retrospective. Therefore,
the responses by participants may be influenced by personal perceptions, and recall bias
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may also have had an impact on these responses. Secondly, participants were allocated to
the impaired wound healing groups or the control group based on self-report. There was
no clinical diagnosis to support this classification, and the classification was simply based
on reporting the presence or absence of slow-healing wounds and/or wound infection
over the past year. It is unknown how participants evaluated whether their wound healing
should be regarded as impaired/slow, but it could be speculated that they compare their
wound healing to that of peers, information from the internet, or their personal situation
before acquiring a disease that is characterized by slow wound healing (e.g., diabetes).
Another consequence of our approach is that the type and severity of wounds was not
assessed. Moreover, possible causes of the wounds or infection (e.g., underlying disease
such as diabetes, surgery, or an accident) were not recorded. Future studies should collect
these data and confirm wound healing status by diagnosis made by a clinician. It can
then also be evaluate to what extent these factors influence the impact of impaired wound
healing on mood and quality of life. Thirdly, while mental health problems were evaluated
by DASS-21 and EPQ-RSS, it should be noted that these scales were developed for screening
purposes and not to diagnose patients. These instruments offer severity scores on related
symptoms of depression, anxiety, stress, and neuroticism, but these scales do not have
cut-off values for screening positive or negative for a diagnosis. A formal diagnosis requires
a thorough examination by a trained psychologist or physician. In future research, it would
also be interesting to evaluate the possible influence of different mental conditions on
the judgment of wound healing. There is a possibility of a reverse relationship in that a
psychiatric disorder could make healing feel delayed, while this objectively is not the case.
The latter is an important topic for future research. In this study, we simply asked the
participants if they experienced slow wound healing or wound infection in the past. In
future, prospective studies, the wound healing process should be followed in real time.
Assessments by a clinician could then be complemented with self-assessments of the wound
healing, such as the Pictorial Representation of Illness and Self Measure (PRISM) [74,75],
and allow a direct comparison between clinician and patient assessments. Fourthly, the
sample consisted of young adults (18 to 30 years old). It is unknown to what extent the
results are representative of older age groups. Moreover, females were overrepresented
in our sample. However, this reflects the common sex distribution at Dutch universities.
The sample size was sufficient to evaluate potential sex differences between the impaired
wound healing group and the control group but too small to differentiate between the
different wound healing groups. Therefore, the impaired wound healing groups were
combined for the statistical analysis. Having a large control group and relatively small
impaired wound healing groups reflects the relative low occurrence of impaired wound
healing in the general population. Having a large control group is an advantage of the
study, as this increases assurance that the obtained mood ratings of the control group more
closely correspond to the actual mood ratings of the entire population of young adults.
However, in future prospective studies, the sample sizes of the impaired wound healing
groups and control group could be equalized by matching cases and controls. Finally,
lifestyle factors (e.g., nutrition and physical activity) and social support [76] may have a
relevant impact on wound healing, but these were not assessed.

Notwithstanding these limitations, the analysis revealed significant associations be-
tween impaired wound healing and negative mood. These associations are in line with
the literature suggesting a more general bi-directional relationship between having non-
communicable diseases and mood and wellbeing [77]. For example, depressed mood has
also been reported for patients with congenital heart disease or diabetes [78,79]. The current
findings justify further research on psychosocial factors associated with wound healing,
preferably combining both subjective and objective assessments in patients with confirmed
impaired wound healing, mood disorders, or stress. An interdisciplinary approach taking
into account mood effects accompanying having impaired wound healing could improve
future wound care.
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5. Conclusions

Self-reported impaired wound healing is associated with poorer mood and reduced
quality of life. To improve future wound care, these findings advocate for an interdis-
ciplinary approach taking into account mood effects accompanying having impaired
wound healing.

Author Contributions: J.B., M.M.H., J.G. and J.C.V. contributed to the conceptualization, design, and
methodology of the study; J.C.V. designed the survey and collected the data; J.C.V. conducted the
statistical analysis; J.B. and J.C.V. prepared the original draft. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and the University of Groningen Psychology Ethics Committee approved
the study (Approval code: 16072-O, date of approval: 25 October 2016).

Informed Consent Statement: Informed consent was obtained from all participants that took part in
the study.

Data Availability Statement: The data are available upon reasonable request from the correspond-
ing author.

Conflicts of Interest: Over the past 3 years, J.C.V. has acted as a consultant/advisor for KNMP,
Mentis, More Labs, Red Bull, Sen-Jam Pharmaceutical, and Toast. J.G. is a part-time employee of
Nutricia Research and received research grants from Nutricia research foundation, Top Institute
Pharma, Top Institute Food and Nutrition, GSK, STW, NWO, Friesland Campina, CCC, Raak-Pro,
and the EU. The other authors have no potential conflict of interest to disclose.

References
1. Abbade, L.P.F.; Lastória, S. Venous ulcer: Epidemiology, physiopathology, diagnosis and treatment. Int. J. Dermatol. 2005, 44,

449–456. [CrossRef]
2. Hadian, Y.; Fregoso, D.; Nguyen, C.; Bagood, M.D.; Dahle, S.E.; Gareau, M.G.; Isseroff, R.R. Microbiome-skin-brain axis: A novel

paradigm for cutaneous wounds. Wound Repair Regen. 2020, 28, 282–292. [CrossRef]
3. Sen, C.K. Human wounds and its burden: An updated compendium of estimates. Adv. Wound Care 2019, 8, 39–48. [CrossRef]
4. Sen, C.K.; Gordillo, G.M.; Roy, S.; Kirsner, R.; Lambert, L.; Hunt, T.K.; Longaker, M.T. Human skin wounds: A major and

snowballing threat to public health and the economy. Wound Repair Regen. 2009, 17, 763–771. [CrossRef]
5. Green, J.; Jester, R. Health-related quality of life and chronic venous leg ulceration: Part 2. Br. J. Community Nurs. 2010, 15 (Suppl.

S1), S4–S14. [CrossRef]
6. Souza Nogueira, G.; Rodrigues Zanin, C.; Miyazaki, M.C.O.; Pereira de Godoy, J.M. Venous leg ulcers and emotional consequences.

Int. J. Low. Extrem. Wounds 2009, 8, 194–196. [CrossRef]
7. Wiechman, S.; Kalpakjian, C.Z.; Johnson, K.L. Measuring depression in adults with burn injury: A systematic review. J. Burn.

Care Res. 2016, 37, e415–e426. [CrossRef]
8. Zhou, K.; Jia, P. Depressive symptoms in patients with wounds: A cross-sectional study. Wound Repair Regen. 2016, 24, 1059–1065.

[CrossRef]
9. Richmond, N.A.; Maderal, A.D.; Vivas, A.C. Evidence-based management of common chronic lower extremity ulcers. Dermatol.

Ther. 2013, 26, 187–196. [CrossRef]
10. Herber, O.R.; Schnepp, W.; Rieger, M.A. A systematic review on the impact of leg ulceration on patients’ quality of life. Health

Qual. Life Outcomes 2007, 5, 1–12. [CrossRef]
11. Scott, T.E.; LaMorte, W.W.; Gorin, D.R.; Menzoian, J.O. Risk factors for chronic venous insufficiency: A dual case-control study. J.

Vasc. Surg. 1995, 22, 622–628. [CrossRef]
12. Gouin, J.P.; Kiecolt-Glaser, J.K. The impact of psychological stress on wound healing: Methods and mechanisms. Immunol. Allergy

Clin. 2011, 31, 81–93. [CrossRef]
13. House, S.L. Psychological distress and its impact on wound healing: An integrative review. J. Wound Ostomy Cont. Nurs. 2015, 42,

38–41. [CrossRef]
14. Stewart, A.M.; Baker, J.D.; Elliott, D. The psychological wellbeing of patients following excision of a pilonidal sinus. J. Wound Care

2012, 21, 595–600. [CrossRef]
15. Salomé, G.M.; Blanes, L.; Ferreira, L.M. Assessment of depressive symptoms in people with diabetes mellitus and foot ulcers. Rev.

Col. Bras. Cir. 2011, 38, 327–333. [CrossRef]

http://doi.org/10.1111/j.1365-4632.2004.02456.x
http://doi.org/10.1111/wrr.12800
http://doi.org/10.1089/wound.2019.0946
http://doi.org/10.1111/j.1524-475X.2009.00543.x
http://doi.org/10.12968/bjcn.2010.15.Sup1.46906
http://doi.org/10.1177/1534734609350548
http://doi.org/10.1097/BCR.0000000000000384
http://doi.org/10.1111/wrr.12484
http://doi.org/10.1111/dth.12051
http://doi.org/10.1186/1477-7525-5-44
http://doi.org/10.1016/S0741-5214(95)70050-1
http://doi.org/10.1016/j.iac.2010.09.010
http://doi.org/10.1097/WON.0000000000000080
http://doi.org/10.12968/jowc.2012.21.12.595
http://doi.org/10.1590/S0100-69912011000500008


Int. J. Environ. Res. Public Health 2022, 19, 2542 8 of 10

16. Wachholz, P.A.; Masuda, P.Y.; Nascimento, D.C.; Taira, C.M.H.; Cleto, N.G. Quality of life profile and correlated factors in chronic
leg ulcer patients in the mid-west of São Paulo State, Brazil. An. Bras. Dermatol. 2014, 89, 73–81. [CrossRef]

17. Bui, U.T.; Finlayson, K.; Edwards, H. Risk factors for infection in patients with chronic leg ulcers: A survival analysis. Int. J. Clin.
Pract. 2018, 72, e13263. [CrossRef]

18. Finlayson, K.; Miaskowski, C.; Alexander, K.; Liu, W.H.; Aouizerat, B.; Parker, C.; Edwards, H. Distinct wound healing and
quality-of-life outcomes in subgroups of patients with venous leg ulcers with different symptom cluster experiences. J. Pain
Symptom Manag. 2017, 53, 871–879. [CrossRef]

19. Green, J.; Jester, R.; McKinley, R.; Pooler, A. The impact of chronic venous leg ulcers: A systematic review. J. Wound Care 2014, 23,
601–612. [CrossRef]

20. Kouris, A.; Armyra, K.; Christodoulou, C.; Sgontzou, T.; Karypidis, D.; Kontochristopoulos, G.; Zouridaki, E. Quality of life
psychosocial characteristics in Greek patients with leg ulcers: A case control study. Int. Wound J. 2016, 13, 744–747. [CrossRef]

21. Moffatt, C.J.; Franks, P.J.; Doherty, D.C.; Smithdale, R.; Steptoe, A. Psychological factors in leg ulceration: A case–control study. Br.
J. Dermatol. 2009, 161, 750–756. [CrossRef]

22. Natovich, R.; Kushnir, T.; Harman-Boehm, I.; Margalit, D.; Siev-Ner, I.; Tsalichin, D.; Cukierman-Yaffe, T. Cognitive dysfunction:
Part and parcel of the diabetic foot. Diabetes Care 2016, 39, 1202–1207. [CrossRef]

23. Pedras, S.; Carvalho, R.; Pereira, M. Predictors of quality of life in patients with diabetic foot ulcer: The role of anxiety, depression,
and functionality. J. Health Psychol. 2018, 23, 1488–1498. [CrossRef]

24. Dalgard, F.J.; Gieler, U.; Tomas-Aragones, L.; Lien, L.; Poot, F.; Jemec, G.B.; Kupfer, J. The psychological burden of skin diseases: A
cross-sectional multicenter study among dermatological out-patients in 13 European countries. J. Investig. Dermatol. 2015, 135,
984–991. [CrossRef]

25. Busch, M.A.; Maske, U.E.; Ryl, L.; Schlack, R.; Hapke, U. Prävalenz von depressiver Symptomatik und diagnostizierter Depression
bei Erwachsenen in Deutschland. Bundesgesundheitsblatt-Gesundh.-Gesundh. 2013, 56, 733–739. [CrossRef]

26. Bui, U.T.; Edwards, H.; Finlayson, K. Identifying risk factors associated with infection in patients with chronic leg ulcers. Int.
Wound J. 2018, 15, 283–290. [CrossRef]

27. Maydick, D.R.; Acee, A.M. Comorbid depression and diabetic foot ulcers. Home Healthc. Now 2016, 34, 62–67. [CrossRef]
28. Feil, D.G.; Zhu, C.W.; Sultzer, D.L. The relationship between cognitive impairment and diabetes self-management in a population-

based community sample of older adults with Type 2 diabetes. J. Behav. Med. 2012, 35, 190–199. [CrossRef]
29. Gonzalez, J.S.; Peyrot, M.; McCarl, L.A.; Collins, E.M.; Serpa, L.; Mimiaga, M.J.; Safren, S.A. Depression and diabetes treatment

nonadherence: A meta-analysis. Diabetes Care 2008, 31, 2398–2403. [CrossRef]
30. Pearson, S.; Nash, T.; Ireland, V. Depression symptoms in people with diabetes attending outpatient podiatry clinics for the

treatment of foot ulcers. J. Foot Ankle Res. 2014, 7, 1–8. [CrossRef]
31. Vileikyte, L.; Peyrot, M.; Gonzalez, J.S.; Rubin, R.R.; Garrow, A.P.; Stickings, D.; Boulton, A.J.M. Predictors of depressive symptoms

in persons with diabetic peripheral neuropathy: A longitudinal study. Diabetologia 2009, 52, 1265–1273. [CrossRef]
32. Charney, D.S. Psychobiological mechanisms of resilience and vulnerability: Implications for successful adaptation to extreme

stress. Am. J. Psychiatry 2004, 161, 195–216. [CrossRef]
33. Masten, A.S. Ordinary magic: Resilience processes in development. Am. Psychol. 2001, 56, 227. [CrossRef]
34. Ahern, N.R.; Kiehl, E.M.; Lou Sole, M.; Byers, J. A review of instruments measuring resilience. Issues Compr. Pediatr. Nurs. 2006,

29, 103–125. [CrossRef]
35. Connor, K.M.; Davidson, J.R. Development of a new resilience scale: The Connor-Davidson resilience scale (CD-RISC). Depress.

Anxiety 2003, 18, 76–82. [CrossRef]
36. Ong, A.D.; Bergeman, C.S.; Bisconti, T.L.; Wallace, K.A. Psychological resilience, positive emotions, and successful adaptation to

stress in later life. J. Pers. Soc. Psychol. 2006, 91, 730. [CrossRef]
37. Fergus, S.; Zimmerman, M.A. Adolescent resilience: A framework for understanding healthy development in the face of risk.

Annu. Rev. Public Health 2005, 26, 399–419. [CrossRef]
38. Harvey, J.; Delfabbro, P.H. Psychological resilience in disadvantaged youth: A critical overview. Aust. Psychol. 2004, 39, 3–13.

[CrossRef]
39. Smetana, J.G.; Metzger, A.; Gettman, D.C.; Campione-Barr, N. Disclosure and secrecy in adolescent–parent relationships. Child

Dev. 2006, 77, 201–217. [CrossRef]
40. Lewitus, G.M.; Schwartz, M. Behavioral immunization: Immunity to self-antigens contributes to psychological stress resilience.

Mol. Psychiatry 2009, 14, 532–536. [CrossRef]
41. Lereya, S.T.; Humphrey, N.; Patalay, P.; Wolpert, M.; Böhnke, J.R.; Macdougall, A.; Deighton, J. The student resilience survey:

Psychometric validation and associations with mental health. Child Adolesc. Psychiatry Ment. Health 2016, 10, 44. [CrossRef]
42. Giudicessi, J.R.; Ackerman, M.J. Determinants of incomplete penetrance and variable expressivity in heritable cardiac arrhythmia

syndromes. Transl. Res. 2013, 161, 1–14. [CrossRef]
43. Werner, E.E. Vulnerable but invincible: High risk children from birth to adulthood. Eur. Child Adolesc. Psychiatry 1996, 5, 47–51.

[CrossRef]
44. Shiner, R.L.; Masten, A.S. Childhood personality as a harbinger of competence and resilience in adulthood. Dev. Psychopathol.

2012, 24, 507–528. [CrossRef]

http://doi.org/10.1590/abd1806-4841.20142156
http://doi.org/10.1111/ijcp.13263
http://doi.org/10.1016/j.jpainsymman.2016.12.336
http://doi.org/10.12968/jowc.2014.23.12.601
http://doi.org/10.1111/iwj.12363
http://doi.org/10.1111/j.1365-2133.2009.09211.x
http://doi.org/10.2337/dc15-2838
http://doi.org/10.1177/1359105316656769
http://doi.org/10.1038/jid.2014.530
http://doi.org/10.1007/s00103-013-1688-3
http://doi.org/10.1111/iwj.12867
http://doi.org/10.1097/NHH.0000000000000340
http://doi.org/10.1007/s10865-011-9344-6
http://doi.org/10.2337/dc08-1341
http://doi.org/10.1186/s13047-014-0047-4
http://doi.org/10.1007/s00125-009-1363-2
http://doi.org/10.1176/appi.ajp.161.2.195
http://doi.org/10.1037/0003-066X.56.3.227
http://doi.org/10.1080/01460860600677643
http://doi.org/10.1002/da.10113
http://doi.org/10.1037/0022-3514.91.4.730
http://doi.org/10.1146/annurev.publhealth.26.021304.144357
http://doi.org/10.1080/00050060410001660281
http://doi.org/10.1111/j.1467-8624.2006.00865.x
http://doi.org/10.1038/mp.2008.103
http://doi.org/10.1186/s13034-016-0132-5
http://doi.org/10.1016/j.trsl.2012.08.005
http://doi.org/10.1007/BF00538544
http://doi.org/10.1017/S0954579412000120


Int. J. Environ. Res. Public Health 2022, 19, 2542 9 of 10

45. Liu, Y.; Wang, Z.H.; Li, Z.G. Affective mediators of the influence of neuroticism and resilience on life satisfaction. Pers. Individ.
Differ. 2012, 52, 833–838. [CrossRef]

46. Tugade, M.M.; Fredrickson, B.L.; Feldman Barrett, L. Psychological resilience and positive emotional granularity: Examining the
benefits of positive emotions on coping and health. J. Pers. 2004, 72, 1161–1190. [CrossRef]

47. Ryff, C.D.; Singer, B. Interpersonal flourishing: A positive health agenda for the new millennium. Pers. Soc. Psychol. Rev. 2000, 4,
30–44. [CrossRef]

48. Sabatini, F. The relationship between happiness and health: Evidence from Italy. Soc. Sci. Med. 2014, 114, 178–187. [CrossRef]
49. Sgonc, R.; Gruber, J. Age-related aspects of cutaneous wound healing: A mini-review. Gerontology 2013, 59, 159–164. [CrossRef]
50. Yao, Z.; Niu, J.; Cheng, B. Prevalence of chronic skin wounds and their risk factors in an inpatient hospital setting in Northern

China. Adv. Skin Wound Care 2020, 33, 1–10. [CrossRef]
51. McNair, D.M.; Lorr, M.; Dropelman, L.F. Manual for the Profile of Mood States; Educational and Industrial Testing Service: San

Diego, CA, USA, 1971; pp. 3–29.
52. Van der Ark, L.A.; Marburger, D.; Mellenbergh, G.J.; Vorst, H.C.; Wald, F.D. Verkorte Profile of Mood States (Verkorte POMS);

Handleiding en verantwoording; Swets Testing Services: Lisse, The Netherlands, 2003.
53. Nieuwenhuijsen, K.; de Boer, A.G.; Verbeek, J.H.; Blonk, R.W.; van Dijk, F.J. The Depression Anxiety Stress Scales (DASS):

Detecting anxiety disorder and depression in employees absent from work because of mental health problems. Occup. Environ.
Med. 2003, 60 (Suppl. S1), 77–82. [CrossRef]

54. De Beurs, E.; van Dyck, R.; Marquenie, L.A.; Lange, A.; Blonk, R.W.B. De DASS: Een vragenlijst voor het meten van depressie,
angst en stress. Gedragstherapie 2001, 34, 35–53.

55. Sanderman, R.; Arrindell, W.A.; Ranchor, A.V. Eysenck Personality Questionnaire (EPQ); Noordelijk Centrum voor Gezondhei-
dsvraagstukken: Groningen, The Netherlands, 1991.

56. Eysenck, H.J.; Eysenck, S.B. Manual of the Eysenck Personality Questionnaire: (EPQ-R Adult); Educational and Industrial Testing
Service (EdITS): San Diego, CA, USA, 1994.

57. Smith, B.W.; Dalen, J.; Wiggins, K.; Tooley, E.; Christopher, P.; Bernard, J. The brief resilience scale: Assessing the ability to bounce
back. Int. J. Behav. Med. 2008, 15, 194–200. [CrossRef]

58. Van Schrojenstein Lantman, M.; Otten, L.S.; Mackus, M.; de Kruijff, D.; van de Loo, A.J.A.E.; Kraneveld, A.D.; Garssen, J.; Verster,
J.C. Mental resilience, perceived immune functioning, and health. J. Multidisc. Healthc. 2017, 10, 107–112. [CrossRef]

59. Topp, C.W.; Østergaard, S.D.; Søndergaard, S.; Bech, P. The WHO-5 Well-Being Index: A systematic review of the literature.
Psychother. Psychosom. 2015, 84, 167–176. [CrossRef]

60. Saipanish, R.; Lotrakul, M.; Sumrithe, S. Reliability and validity of the Thai version of the WHO-Five Well-Being Index in primary
care patients. Psychiatry Clin. Neurosci. 2009, 63, 141–146. [CrossRef]

61. Dadfar, M.; Momeni Safarabad, N.; Asgharnejad Farid, A.A.; Nemati Shirzy, M.; Ghazie Pour Abarghouie, F. Reliability, validity,
and factorial structure of the World Health Organization-5 Well-Being Index (WHO-5) in Iranian psychiatric outpatients. Trends
Psychiatry Psychother. 2018, 40, 79–84. [CrossRef]

62. Salem, I.; Ramser, A.; Isham, N.; Ghannoum, M.A. The gut microbiome as a major regulator of the gut-skin axis. Front. Microbiol.
2018, 9, 1459. [CrossRef]

63. Bernstein, C.N. Psychological stress and depression: Risk factors for IBD? Dig. Dis. 2016, 34, 58–63. [CrossRef]
64. Beckmann, N.; Pugh, A.M.; Caldwell, C.C. Burn injury alters the intestinal microbiome’s taxonomic composition and functional

gene expression. PLoS ONE 2018, 13, e0205307. [CrossRef]
65. Zhang, M.; Jiang, Z.; Li, D.; Jiang, D.; Wu, Y.; Ren, H.; Lai, Y. Oral antibiotic treatment induces skin microbiota dysbiosis and

influences wound healing. Microb. Ecol. 2015, 69, 415–421. [CrossRef]
66. Beutel, M.E.; Glaesmer, H.; Wiltink, J.; Marian, H.; Brähler, E. Life satisfaction, anxiety, depression and resilience across the life

span of men. Aging Male 2010, 13, 32–39. [CrossRef]
67. Bitsika, V.; Sharpley, C.F.; Bell, R. The buffering effect of resilience upon stress, anxiety and depression in parents of a child with

an autism spectrum disorder. J. Dev. Phys. Disabil. 2013, 25, 533–543. [CrossRef]
68. Haddadi, P.; Besharat, M.A. Resilience, vulnerability and mental health. Procedia-Soc. Behav. Sci. 2010, 5, 639–642. [CrossRef]
69. Rossi, N.E.; Bisconti, T.L.; Bergeman, C.S. The role of dispositional resilience in regaining life satisfaction after the loss of a spouse.

Death Stud. 2007, 31, 863–883. [CrossRef]
70. Hu, T.; Zhang, D.; Wang, J. A meta-analysis of the trait resilience and mental health. Pers. Individ. Differ. 2015, 76, 18–27.

[CrossRef]
71. Boardman, J.D.; Blalock, C.L.; Button, T.M. Sex differences in the heritability of resilience. Twin Res. Hum. Genet. 2008, 11, 12–27.

[CrossRef]
72. Kessler, R.C.; McLeod, J.D. Sex differences in vulnerability to undesirable life events. Am. Sociol. Rev. 1984, 49, 620–631. [CrossRef]
73. Maciejewski, P.K.; Prigerson, H.G.; Mazure, C.M. Sex differences in event-related risk for major depression. Psychol. Med. 2001,

31, 593–604. [CrossRef]
74. Monari, P.; Pelizzari, L.; Crotti, S.; Damiani, G.; Calzavara-Pinton, P.; Gualdi, G. The Use of PRISM (Pictorial Representation of

Illness and Self Measure) in Patients Affected by Chronic Cutaneous Ulcers. Adv. Skin Wound Care 2015, 28, 489–494. [CrossRef]

http://doi.org/10.1016/j.paid.2012.01.017
http://doi.org/10.1111/j.1467-6494.2004.00294.x
http://doi.org/10.1207/S15327957PSPR0401_4
http://doi.org/10.1016/j.socscimed.2014.05.024
http://doi.org/10.1159/000342344
http://doi.org/10.1097/01.ASW.0000694164.34068.82
http://doi.org/10.1136/oem.60.suppl_1.i77
http://doi.org/10.1080/10705500802222972
http://doi.org/10.2147/JMDH.S130432
http://doi.org/10.1159/000376585
http://doi.org/10.1111/j.1440-1819.2009.01933.x
http://doi.org/10.1590/2237-6089-2017-0044
http://doi.org/10.3389/fmicb.2018.01459
http://doi.org/10.1159/000442929
http://doi.org/10.1371/journal.pone.0205307
http://doi.org/10.1007/s00248-014-0504-4
http://doi.org/10.3109/13685530903296698
http://doi.org/10.1007/s10882-013-9333-5
http://doi.org/10.1016/j.sbspro.2010.07.157
http://doi.org/10.1080/07481180701603246
http://doi.org/10.1016/j.paid.2014.11.039
http://doi.org/10.1375/twin.11.1.12
http://doi.org/10.2307/2095420
http://doi.org/10.1017/S0033291701003877
http://doi.org/10.1097/01.ASW.0000471977.92623.65


Int. J. Environ. Res. Public Health 2022, 19, 2542 10 of 10

75. Monari, P.; Fusano, M.; Moro, R.; Simone, C.; Misciali, C.; Baraldi, C.; Puviani, M.; Olezzi, D.; Caccavale, S.; Motolese, A.; et al.
Correlation between chronic skin ulcers dimension and burden of suffering evaluated with PRISM test. Ital. J. Dermatol. Venerol.
2021, 156, 57–61. [CrossRef] [PubMed]

76. Klein, T.M.; Andrees, V.; Kirsten, N.; Protz, K.; Augustin, M.; Blome, C. Social participation of people with chronic wounds: A
systematic review. Int. Wound J. 2021, 18, 287–311. [CrossRef] [PubMed]

77. McCloughen, A.; Foster, K.; Huws-Thomas, M.; Delgado, C. Physical health and wellbeing of emerging and young adults with
mental illness: An integrative review of international literature. Int. J. Ment. Health Nurs. 2012, 21, 274–288. [CrossRef] [PubMed]

78. Roseman, A.; Kovacs, A.H. Anxiety and depression in adults with congenital heart disease: When to suspect and how to refer.
Curr. Cardiol. Rep. 2019, 21, 145. [CrossRef] [PubMed]

79. Robertson, S.M.; Stanley, M.A.; Cully, J.A.; Naik, A.D. Positive emotional health and diabetes care: Concepts, measurement, and
clinical implications. Psychosomatics 2012, 53, 1–12. [CrossRef] [PubMed]

http://doi.org/10.23736/S2784-8671.19.06423-X
http://www.ncbi.nlm.nih.gov/pubmed/31760726
http://doi.org/10.1111/iwj.13533
http://www.ncbi.nlm.nih.gov/pubmed/33314686
http://doi.org/10.1111/j.1447-0349.2011.00796.x
http://www.ncbi.nlm.nih.gov/pubmed/22533335
http://doi.org/10.1007/s11886-019-1237-2
http://www.ncbi.nlm.nih.gov/pubmed/31758344
http://doi.org/10.1016/j.psym.2011.09.008
http://www.ncbi.nlm.nih.gov/pubmed/22221716

	Introduction 
	Materials and Methods 
	Participants 
	Mood 
	Neuroticism 
	Mental Resilience 
	Quality of Life 
	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

