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Background: Mental resilience can be seen as a trait that enables an individual to recover from 

stress and to face the next stressor with optimism. People with resilient traits are considered to 

have a better mental and physical health. However, there are limited data available assessing 

the relationship between resilient individuals and their perspective of their health and immune 

status. Therefore, this study was conducted to examine the relationship between mental resilience, 

perceived health, and perceived immune status.

Methods: A total of 779 participants recruited at Utrecht University completed a questionnaire 

consisting of demographic characteristics, the brief resilience scale for the assessment of mental 

resilience, the immune function questionnaire (IFQ), and questions regarding their perceived 

health and immune status.

Results: When correcting for gender, age, height, weight, smoker status, amount of cigarettes 

smoked per week, alcohol consumption status, amount of drinks consumed per week, drug 

use, and frequency of past year drug use, mental resilience was significantly correlated with 

perceived health (r=0.233, p=0.0001), perceived immune functioning (r=0.124, p=0.002), and 

IFQ score (r=−0.185, p=0.0001).

Conclusion: A significant, albeit modest, relationship was found between mental resilience 

and perceived immune functioning and health.
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Introduction
Vitality is often viewed as a physical aspect of health, but mental resilience is equally 

important in the overall experience of good health and high quality of life.1 Mental 

resilience stands for one’s capacity to recover from extremes of trauma and stress, and 

it reflects a union of factors that encourage positive adaptation despite exposure to 

adverse life experiences. These factors include individual protective factors (positive 

personal perspective), family protective factors (family support), and social protective 

factors (social integration of the individual).2 A positive attitude enables one to cope 

with adverse life events, resulting in increased self-esteem, confidence, and a sense 

of well-being.

The term resilience can be seen in three different directions: a trait, an outcome, 

and a process.3 Resilience as a trait is a personal characteristic, and it is thought that 

resilience as a trait protects the individual against the impact of an adverse life event. 

Resilience as an outcome is seen as a tool to help an individual recover from the 

impact of an adverse life event. Researchers who see resilience as a process believe 

that when an individual experiences an adverse life event, the process of adapting to 
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and recovering from the impact of this adverse life event can 

be defined as resilience. These definitions state that mental 

resilience is a more or less person-specific constant rather 

than a variable that can change over time. Some believe that 

the process of adapting to and recovering from the impact 

of an adverse life event leads to behavioral immunization or 

behavioral resilience.4,5 The theory of behavioral resilience 

states that a stressful experience can enhance the resilience 

of the individual to a subsequent stressor.4 The concept of 

resilience as being able to recover from stress and trauma is 

the same in all the described origins. Regardless of the origin 

and mechanism, these theories stand for the same concept of 

resilience and it is this knowledge that is of vital importance 

when assessing resilience in individuals.

The need for tools to measure mental resilience in adults 

has led to a range of different questionnaires.2,3,6 The Con-

nor–Davidson Resilience Scale (CD-RISC) is such a ques-

tionnaire assessing the personal characteristics that embody 

resilience. However, the CD-RISC has a few disadvantages. 

One of these disadvantages is the absence of a reversed 

scoring system, which may lead to an increased risk of rat-

ing bias. To reduce this risk, the brief resilience scale (BRS) 

was developed, based on the CD-RISC, to which the reversed 

scored items were added.6 The BRS assesses the ability to 

bounce back from stressful situations and has proven to be 

negatively related to anxiety, depression, and negative effect.

It has been suggested that individuals who are considered 

resilient have a better mental and physical health through 

affective, cognitive, and behavioral coping pathways.7 It has 

been shown that happiness, which is positively correlated 

with resilience, has influence on the perception of health.8 

In fact, Sabatini found that happiness was the best predictor 

of subjective health status.9 Identifying predictors of resil-

ience, resilient characteristics, and processes that enhance 

resilience is pivotal to develop interventions to improve 

health outcomes.

Positive moods and confidence promote coping efforts 

and the pursuit of goals, leading to increased health and 

improved immune system functioning.7,10–12 The immune sys-

tem is a topic of interest regarding mental resilience because 

it is thought that stress and depression exert influence on the 

immune system, and vice versa: resilience, negatively related 

to depression, is thought to correlate with a better functioning 

immune system.4,13,14

It is unclear to what extent individuals are aware of their 

objective immune status. However, individuals can describe 

and rate their perceived immune status.15 An example of such 

a perception is the experience of feeling unwell during a 

period of illness. This perception originates from the effects 

of certain interleukins and proinflammatory cytokines on the 

brain.16 These cytokines might induce behavioral changes, 

thought to be part of a motivational system altering behavior 

to facilitate recovery from infections.17 Through cytokine sig-

naling, the objective immune status is linked to the perception 

of immune functioning and sickness. However, the scientific 

data available on the relationship between perceived immune 

functioning and mental resilience is still scarce. Therefore, 

the aim of this study is to examine the relationship between 

mental resilience and perceived health and immune status.

Methods
A survey was conducted among healthy young Dutch adults 

aged 18–30 years. Participants were recruited at the campus 

of Utrecht University, and most of them were students. Sur-

veys were completed on location, and data were collected 

during spring 2016. Written informed consent was obtained 

from all participants; no formal ethics approval was required 

to conduct this research, according to the Central Committee 

on Research Involving Human Subjects (CCMO).

Mental resilience was assessed using the BRS.6 The BRS 

consists of six items that can be answered using a 5-point Likert 

scale ranging from strongly disagree to strongly agree. The 

average mental resilience score ranging from 0 to 6 was com-

puted, with higher scores implying stronger mental resilience.

Perceived immune functioning and perceived health status 

were scored from 0 (very poor) to 10 (excellent), using single 

item questions.15 A yes/no question was asked to determine 

whether participants perceived reduced immune functioning 

at this moment. In addition, the immune function question-

naire (IFQ) was completed.18 The IFQ includes 19 items on 

weakened immune system functioning, such as sore throat, 

flu, cold sores, ear infection, and sudden high fever. The fre-

quency of these immune-related illnesses (0=never, 1=once 

or twice, 2=occasionally, 3=regularly, and 4=frequently) 

was also scored on a 5-point Likert scale. The overall IFQ 

score ranges from 0 to 76, with higher scores implying worse 

immune functioning.

The BRS and IFQ have been used in several studies and 

reliability and validity have been demonstrated.6,18 The 1-item 

scores of perceived immune functioning and health have 

been used successfully in previous research, and outcomes 

correlate well with IFQ scores.15

IBM SPSS statistics version 23 was used for data analy-

sis. Independent samples t-tests and Pearson correlation 

tests were used to assess significant differences and correla-

tions between various groups and variables. Fisher’s r-to-z 
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 transformation calculation was used to test for significant 

differences between correlations.

Results
Descriptive statistics of the test population are displayed in 

Table 1. A total of 779 individuals completed the survey. Their 

mean age was 21.4 (±2.7) years. Of these, 37.6% of the sub-

jects were males and 62.4% of the subjects were females. The 

subject population was generally considered healthy, with a 

mean health score of a 7.5 (±1.0) and a perceived immune 

functioning score of 7.7 (±1.2). The mean overall IFQ score 

was 11.9 (±5.9). The average score of mental resilience was 

3.4 (±0.7). Reduced perceived immunity was reported in only 

a minority of the subjects (25.3%).

When correcting for gender, age, height, weight, smoker 

status, number of cigarettes smoked per week, alcohol 

consumption status, number of alcoholic drinks consumed 

per week, drug use, and frequency of past year drug use, 

mental resilience was significantly correlated with perceived 

health (r=0.233, p=0.0001), perceived immune functioning 

(r=0.124, p=0.002), and the IFQ score (r=−0.185, p=0.0001; 

Figures 1 and 2).

Mental resilience scores were found to be significantly 

higher in men than in women (3.6±0.7 vs. 3.3±0.7, p=0.001). 

Males also graded their immune system significantly higher 

than females (7.9±1.2 vs. 7.6±1.2, p=0.001). The mean±SD 

IFQ score was significantly lower in males (10.6±5.7 vs. 

12.6±5.9, p<0.001) compared with females, suggesting a 

better functioning immune system in males. In addition, 

significantly less men than women reported reduced per-

ceived immune functioning (19.6% vs. 28.9%, p=0.005). No 

significant gender difference was found for perceived health. 

Also, the observed correlations between mental resilience 

and perceived health and immune status did not significantly 

differ between men and women.

Those who reported a reduced perceived immune status 

had significantly lower scores of perceived health (7.1±1.0 vs. 

7.6±0.9, p=0.001), perceived immune functioning (7.0±1.2 

vs. 8.0±1.1, p=0.001), and mental resilience (3.2±0.7 vs. 

3.5±0.7, p=0.001) compared to participants reporting a 

healthy immune status. The mean IFQ score was significantly 

higher among people reporting a reduced perceived immune 

status (14.9±6.2 vs. 10.9±5.4, p=0.001). The observed 

 correlations between mental resilience and perceived health 

and immune functioning did not significantly differ between 

those who reported a reduced perceived immune status and 

those who reported having a normal immune status.

Discussion
Albeit the observed associations between mental resilience 

and perceived health and immune status are modest, they 

support the notion that psychological well-being and mental 

strength has a positive impact on health and disease. Mental 

resilience scores were positively and significantly correlated 

with perceived health and perceived immune functioning. 

People who reported reduced immune functioning had 

significantly lower mental resilience scores compared with 

those who perceived their immune status as healthy. These 

results support the theory that resilient individuals have a 

Table 1 Demographics of the participants

Measure Overall 
(n=779)

Men 
(n=286)

Women 
(n=473)

Age, years 21.4 (±2.7) 21.7 (±3.1) 21.2 (±2.4)a

Height, m 1.76 (±0.10) 1.84 (±0.07) 1.71 (±0.07)a

Weight, kg 68.7 (±11.6) 75.6 (±11.8) 64.3 (±8.9)a

Perceived health status 7.5 (±1.0) 7.6 (±1.0) 7.5 (±1.0)
Perceived immune functioning 7.7 (±1.2) 7.9 (±1.2) 7.6 (±1.2)a

Mental resilience score 3.4 (±0.7) 3.6 (±0.7) 3.3 (±0.7)a

IFQ score 11.9 (±5.9) 10.6 (±5.6) 12.6 (±5.8)a

Percentage of smokers, % 12.5 11.2 13.3
Number of cigarettes  
smoked/week

0.7 (±2.4) 0.8 (±2.8) 0.6 (±2.2)

Percentage alcohol  
consumers, %

81.2 82.6 79.9

Number of alcoholic drinks 
consumed/week

6.2 (±9.3) 8.4 (±11.8) 4.7 (±6.8)a

Percentage drug users, % 26.8 32.4 23.2a

Frequency of past year  
drug use

7.0 (±35.7) 9.0 (±38.0) 6.0 (±34.9)

Notes: Mean (SD) values are shown. aSignificant differences (p<0.05) between men 
and women.
Abbreviations: IFQ, immune function questionnaire; SD, standard deviation.

Figure 1 Summary of the associations between mental resilience, perceived 
immune functioning, and health.
Notes: Partial correlations are shown, corrected for gender, age, height, weight, 
smoker status, number of cigarettes smoked per week, alcohol consumption status, 
number of alcoholic drinks consumed per week, drug use, and frequency of past year 
drug use. All depicted correlations are statistically significant (p<0.05).
Abbreviation: IFQ, immune function questionnaire.
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better mental and physical health and better functioning 

immune system.4

A recent study among UK students revealed that resil-

ient students were less likely to experience mental health 

difficulties and global subjective distress. Protective factors 

such as a strong family connection, high self-esteem, strong 

problem-solving skills, and peer support are characteristic for 

resilient students and contribute to experiencing less negative 

mental health outcomes.5 Given this, improvement of mental 

resilience may be a cost-effective way to improve general 

health and immune fitness. This can be achieved in various 

ways. For example, mindfulness sessions may improve their 

resilience status and help negotiate with life events and stress 

in both healthy people and patients.19

In this study, women had significant lower mental resil-

ience scores than men. Our findings correspond with other 

research showing that women more often report lower self-

confidence and self-efficacy than men and claim to have less 

personal and material resources than men, which may result 

in a decreased sense of mastery among women.3

Also, women derive more happiness from social networks 

and family and are, therefore, more susceptible to relation-

ship-oriented stressors than men.3,20 According to the “cost 

for caring” hypothesis, women gain stress when a stressful 

event occurs with a family member or a friend and, therefore, 

women have more adversities to overcome in daily life than 

men. All these factors cause women to experience more life 

events and to be more sensitive to them.3,20 Women also tend 

to cope with stressors in a different manner. Although men 

generally have an active approach to deal with stress, women 

often tend to ruminate and worry. It has been shown that 

the maladaptive manner in which women cope with stress 

lengthens depressive episodes, whereas the active approach 

of men is a protective factor for the illness causing effects of 

stressors. Another explanation for this phenomenon lies in 

traditional gender roles.21 Traditionally, men and women are 

socialized in distinct environments, where men are taught to 

be strong and independent and women to be passive, submis-

sive, and dependent. This leads to the overrepresentation of 

women in low-paying jobs, where these traditional gender 

Figure 2 Correlations between mental resilience, health, and perceived immune functioning.
Notes: Individual scores of participants are shown, and the (uncorrected) correlation trendline for (A) metal resilience and perceived health score (r=0.228, p=0.0001), 
(B) metal resilience and 1-item perceived immune functioning (r=0.175, p=0.0001), and (C) mental resilience and the IFQ score (r=−0.207, p=0.0001). Correlations are 
significant if p<0.05.
Abbreviation: IFQ, immune function questionnaire.
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roles are reinforced while those with the highest levels of 

well-being are found among those employed in the highest 

employment grade.21

In this study, some remarks can be made. For example, 

our sample comprised significantly more women than men. 

This, however, reflects the Utrecht student population, and 

the sample size is large enough to reliably compare both gen-

ders. The participants were aged 18–30 years. It is, therefore, 

unclear if this young sample is representative for other age 

groups. Finally, more research is needed to directly compare 

perceived immune functioning with objective measurements of 

immune status. In this study, no saliva or blood samples were 

collected. In future studies, this should be implemented to also 

objectively assess the participants’ immune status and allow 

a direct comparison with the participants’ health perceptions.

Taken together, the findings of this study suggest a clear 

relationship between perceived health, perceived immune 

status, and mental resilience. That is, those with a better 

mental resilience score tend to have an improved health status 

and immune status compared to those with a worse mental 

resilience score.
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