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Abstract: Although previous studies have investigated the presence of psychometric comorbidities
in individuals with emphysema, our understanding of the impact of emphysema on general mental
health and specific dimensions of mental health, such as social dysfunction and anhedonia, depres-
sion and anxiety, and loss of confidence, remains limited. This research aims to examine the influence
of emphysema on general mental health and its dimensions using the GHQ-12 assessment. By em-
ploying confirmatory factor analysis (CFA), the predictive normative approach, and one-sample f-test,
we analyzed data from Understanding Society: the UK Household Longitudinal Study (UKHLS), in-
cluding 97 individuals clinically diagnosed with emphysema and 8980 individuals without a clinical
diagnosis of emphysema. The findings of this study indicate that individuals with clinically diag-
nosed emphysema experience poorer general mental health (t(96) = 8.41, p < 0.001, Cohen’s d = 0.12,
95% C.I. [0.09, 0.15]), increased levels of social dysfunction and anhedonia (t(96) = 6.02, p < 0.001,
Cohen’s d = 0.09, 95% C.1I. [0.06, 0.11]), heightened depression and anxiety (t(96) = 7.26, p < 0.001,
Cohen’s d = 0.11, 95% C.I. [0.08, 0.14]), as well as elevated loss of confidence (t(96) = 6.40, p < 0.001,
Cohen’s d = 0.09, 95% C.I. [0.07, 0.12]). These findings suggest the need for intervention programs
aimed at improving the mental health of individuals with emphysema.
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1. Introduction

Emphysema is a chronic and progressive lung disease characterized by the irreversible
destruction of the alveoli, leading to decreased lung function, impaired oxygen exchange,
and difficulty in breathing. As part of a group of chronic, obstructive, and typically progres-
sive lung conditions known as COPD, emphysema can impact mental health. According
to the World Health Organization (WHO) [1], mental health refers to a state of well-being
in which individuals can achieve their potential, effectively cope with everyday stressors,
engage in productive work, and contribute to their community. COPD patients with em-
physema are more likely to have other comorbidities compared to the general population,
including lung cancer, psychological disorders, high blood pressure, diabetes mellitus,
kidney failure, osteoporosis, skeletal muscle dysfunction, and cardiovascular diseases (such
as ischemic heart disease, heart failure, or stroke), often accompanied by mental health
conditions such as depression and anxiety. These concurrent chronic conditions pose chal-
lenges for diagnosis and treatment, further complicating the prognosis and necessitating
active identification [2]. Moreover, prompt treatment is crucial as these comorbidities
independently increase mortality and hospitalization rates in patients with COPD [3]. Psy-
chological illnesses, including anxiety and depression, are more prevalent among patients
with COPD compared to the general population [4]. However, distinguishing between
anxiety and the dyspnea characteristic of COPD can be challenging, potentially leading to
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underdiagnosis [5]. Given the high risk of mortality associated with anxiety, particularly in
women with existing COPD diagnoses, early treatment is essential [6]. Depression is also
more common among patients with COPD than the general population, especially among
those utilizing home oxygen therapy programs, with rates reaching up to 60% [7]. Such
individuals often exhibit poor adherence to medical treatment, reduced physical activity,
and diminished quality of life. Untreated anxiety and depression in patients with COPD
have been linked to various adverse effects [8]. Previous studies have demonstrated that
patients with COPD and with comorbid anxiety and depression are more susceptible to ex-
acerbations and hospitalization compared to those with COPD alone. They also experience
more symptoms, greater impairment, and lower social functioning [8-10]. Furthermore,
depression has been identified as a potential risk factor for mortality in patients with
COPD [10]. Other investigations have also highlighted the significance of the coexistence
of COPD and psychological distress. Psychological changes can hinder patients’ ability
to manage physical symptoms, leading to a sense of weakness and exacerbating their
psychological state [11].

The General Health Questionnaire (GHQ), developed in the 1970s, has gained recog-
nition as a reliable and valid tool for assessing mental well-being. Among the various
versions of this questionnaire, the GHQ-12 is the most commonly utilized, consisting of
12 items to evaluate mental health [11]. Extensive research examining the psychometric
properties of the GHQ-12 [10,12-16] has consistently shown its accuracy, specificity, and
reliability [17,18]. Although initially designed as a unidimensional scale, researchers have
investigated the factor structure of the GHQ-12. Notably, a substantial body of evidence
supports the adoption of a 3-factor model [19-25], comprising GHQ-12A (social dysfunction
and anhedonia; six items), GHQ-12B (anxiety and depression; four items), and GHQ-12C
(loss of confidence; two items). The strong interrelation among these factors serves as
an argument in favor of using the GHQ-12’s unidimensional model over the factor solu-
tion [19,20,23]. However, it is important to note that employing a simplistic framework
may potentially inflate correlations between modeled factors and simulated data [26]. Grif-
fith and Jones (2019) caution against embracing unidimensionality solely based on these
associations, as it may lead to a self-fulfilling prophecy of oversimplification [27]. Given
the ongoing debate regarding the merits of the two approaches, the present study considers
both the GHQ-12’s unidimensional structure and its 3-factor multidimensional structure.

Hence, although certain studies have explored the influence of emphysema on psychi-
atric disorders, there is a dearth of knowledge regarding the specific impact of clinically
diagnosed emphysema on the various aspects of mental health measured by the factors
encompassed in the GHQ-12 questionnaire, including social dysfunction and anhedonia,
anxiety and depression, and loss of confidence.

Consequently, the objective of this study is to examine the effects of emphysema on
social dysfunction and anhedonia, anxiety and depression, and loss of confidence.

2. Methods
2.1. Data

Data for this study were obtained from Understanding Society, an ongoing project
conducted at the University of Essex [28], which has been collecting data from participating
households since 1991. Specifically, we analyzed data from Wave 10, collected between
2018 and 2019 [28]. The University of Essex Ethics Committee granted approval for all
data collection procedures. Prior to participating in the study, all participants provided
informed consent by signing a consent form. Individuals with any missing variables were
excluded from the analysis, resulting in a final sample of 97 individuals with clinically
diagnosed emphysema and 8980 individuals without clinically diagnosed emphysema.
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2.2. Measures
2.2.1. Emphysema

Participants were asked the following question to indicate that if they have been clini-
cally diagnosed with emphysema, “Has a doctor or other health professional ever informed
you that you have any of these conditions? Emphysema”. Self-reported emphysema can
serve as a valid tool for measuring emphysema in cohort-based studies, as demonstrated
in previous research [29].

2.2.2. Mental Mealth

Mental health scores were calculated using the GHQ-12, a 12-item unidimensional
measure of mental health [11]. The GHQ-12 utilized a Likert scale ranging from 0 (“Not at
all”) to 3 (“Much more than usual”) for rating purposes. To assess the overall mental health
status, a summative score across all 12 items was computed, with higher scores indicating
poorer mental health. For the factor analysis, the GHQ-12 was graded on a scale of 1 (“Not
at all”) to 4 (“Much more than usual”).

2.2.3. Demographic Controls

In the model, several demographic variables were considered as controls, including
age, sex, monthly income, highest level of education attained, legal marital status, and
place of residence. The coding scheme employed for these variables is outlined in Table 1.

Table 1. The demographic characteristics of healthy controls and people with emphysema.

Healthy Controls People with Emphysema
Variables Mean S.D. Mean S.D.
Age 68.01 8.52 68.31 10.56
Monthly income (£) 1708.70 1458.77 1248.03 651.68
N % N Y%
Sex
Male 4612 51.36 50 51.55
Female 4368 48.64 47 48.45
Highest educational qualification
Below college 6446 71.78 88 70.72
College 2534 28.22 9 9.28
Legal marital status
Single 3235 36.02 58 59.79
Married 5745 63.98 39 40.21
Residence
Urban 6354 70.76 74 76.29
Rural 2626 29.24 23 23.71

2.3. Statistical Models

The GHQ-12, a measure of mental health, was subjected to a confirmatory factor
analysis (CFA) to establish a 3-factor structure. Subsequently, we utilized a predictive
normative modeling approach to investigate the impact of clinically diagnosed emphysema
on general mental health and its dimensions. To predict mental health outcomes for
individuals without a clinical diagnosis of emphysema, we developed four generalized
models that incorporated demographic variables (i.e., age, sex, monthly income, highest
level of education attained, legal marital status, and place of residence) of health controls
as predictors. Subsequently, using these trained models, we projected the expected general
and specific aspects of mental health for individuals with clinically diagnosed emphysema.
To assess the disparities between actual mental health scores and expected scores in patients
with confirmed emphysema, we conducted one-sample t-tests. This method was preferred
over a paired-sample f-test due to its ability to account for demographic factors. MATLAB
2018a (MathWorks, Natick, MA, USA) was employed for all statistical analyses.
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3. Results

Table 1 provides descriptive statistics for the variables under investigation. Confir-
matory factor analysis (CFA) identified three variables: GHQ-12A, consisting of six items
related to social dysfunction and anhedonia; GHQ-12B, comprising four items pertain-
ing to anxiety and depression; and GHQ-12C, consisting of two items measuring loss of
confidence. Table 2 presents the loadings for these items. Additionally, Table 3 displays
the estimates of the variables utilized in the linear models developed using healthy con-
trols. Importantly, individuals with clinically diagnosed emphysema exhibited significantly
poorer general mental health (t(96) = 8.41, p < 0.001, Cohen’s d = 0.12, 95% C.I. [0.09, 0.15];
Figure 1), higher levels of social dysfunction and anhedonia (t(96) = 6.02, p < 0.001, Cohen’s
d =0.09, 95% C.I. [0.06, 0.11]), increased anxiety and depression (t(96) = 7.26, p < 0.001,
Cohen’s d = 0.11, 95% C.I. [0.08, 0.14]), as well as greater loss of confidence (£(96) = 6.40,
p <0.001, Cohen’s d = 0.09, 95% C.I. [0.07, 0.12]).

Table 2. The factor loadings for the GHQ-12’s three-factor structure.

GHQ-12 Items GHQ-12A (Social Dysfunction GHOQ-12B (Anxiety and GHQ-12C (Loss of
and Anhedonia; 6 Items) Depression; 4 Items) Confidence; 2 Items)

Concentration 0.53 0.25 —0.10
Loss of sleep 0.00 0.66 0.05
Playing a useful role 0.67 —0.16 0.16
Constantly under strain 0.79 —0.14 0.00

Problem overcoming difficulties —0.01 0.88 —0.07
Unhappy or depressed 0.08 0.56 0.21

Losing confidence 0.68 0.22 —0.15
Believe worthless 0.71 —0.03 0.04
General happiness 0.03 0.53 0.34
Capable of making decisions 0.00 0.23 0.70
Ability to face problems 0.10 0.02 0.74
Enjoy day-to-day activities 0.56 0.10 0.10

Figure 1. The expected and actual general (GHQ-12) and dimensions of mental health scores including
GHOQ-12A (social dysfunction and anhedonia), GHQ-12B (anxiety and depression), and GHQ-12C
(loss of confidence).
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Table 3. The estimates (b) of linear models trained using demographic predictors. All numbers are
rounded up to two digits.

Variables GHQ-12 GHQ-12A  GHQ-12B  GHQ-12C
Age —0.01 *** —0.02 *** —0.02 *** —0.01 ***
Sex 0.18 *** —0.03 0.22 *** 0.06 **
Monthly income 0.00 *** 0.00 ** 0.00 *** 0.00 ***
Highest educational qualification —0.02 —0.07 *** 0.00 —0.01
Legal marital status —0.12 *** —0.09 *** —0.10 *** —0.13 ***
Residence —0.05* —0.02 —0.02 —0.06 **

¥p <0057 p<0.01 ™ p<0.001.

4. Discussion

The objective of this study was to examine the impact of emphysema on general
mental health and its specific dimensions, as assessed by the GHQ-12. Confirmatory factor
analysis (CFA) was utilized to identify three components: GHQ-12A (consisting of six items
measuring social dysfunction and anhedonia), GHQ-12B (comprising four items measuring
anxiety and depression), and GHQ-12C (including two items measuring loss of confidence).
The three-factor structure found in this study aligns with previous research that identified
three elements within the GHQ-12 structure [10,12-16]. The factor loadings observed in the
current investigation were notably high, as presented in Table 2.

Our observations indicate that individuals with emphysema encounter a broader
range of mental health issues. These findings align with previous studies, which have also
identified social dysfunction and anhedonia as common features among emphysema pa-
tients [9,10]. The physical health challenges associated with emphysema may contribute to
disrupted social relationships [30]. Additionally, our results support prior research that has
documented a higher prevalence of depression and anxiety symptoms in individuals with
emphysema [9,10]. Notably, our study reveals a novel finding that individuals with emphy-
sema exhibit greater loss of confidence compared to healthy controls. Although previous
research has reported decreased confidence in general physicians following an emphysema
diagnosis [31], the positive association between self-confidence and quality of life in women
with breast emphysema further highlights the significance of this finding as people with
emphysema tend to have poorer quality of life and thus lower self-confidence [32].

Several potential explanations can account for the observed associations between
emphysema and mental health. A recent systematic review and meta-analysis of 25 long-
term follow-up studies revealed a likely bidirectional relationship between COPD and
depression [5], suggesting that depression may both contribute to and result from COPD.
However, the specific pathways linking COPD to feelings of sadness and anxiety remain
uncertain. It is unclear whether smoking, anxiety, or depression are directly linked to
COPD. Smoking escalates the risk and severity of COPD, making daily tasks challeng-
ing and stressful, and increasing the likelihood of experiencing depression or anxiety in
patients with COPD. Confounding factors such as previous tobacco use and nicotine de-
pendence appear to account for a significant portion of the associations between anxiety
disorders and COPD [7]. However, nicotine dependence seems to play a substantial role
in the relationship between mood disorders and COPD. Therefore, these cross-sectional
associations do not establish causality but underscore the need for well-designed research
studies. Depression and anxiety can perpetuate feelings of anxiety and despair by inducing
fear, panic, hopelessness, low self-esteem, social isolation, and dependency on caregivers.
Emerging research suggests that low-grade chronic inflammation may serve as a poten-
tial mediator of the link between depressive symptoms and pulmonary function. Both
COPD and late-life depression have been associated with elevated levels of inflammatory
markers [8,9]. A recent study involving a community sample of older individuals found
that increased levels of inflammatory biomarkers such as interleukin-6 and C-reactive
protein partially accounted for the correlation between depressive symptoms and lung
obstruction [10]. Finally, the associations between emphysema and mental health may
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be explained by biological, behavioral, and social factors. For instance, the prevalence of
depression was examined in various groups, including patients with COPD (n = 2118),
smokers without COPD (n = 335), and nonsmokers without COPD (n = 243) [11]. Depres-
sion rates were found to be 26% among patients with COPD, 12% among smokers, and 7%
among nonsmokers. Thus, smoking may have the potential and mediate the association
between emphysema and mental health.

Several limitations should be acknowledged in our study. Firstly, it is important to note
that this research follows a cross-sectional design, which poses challenges in establishing
causal relationships. To overcome this limitation and provide stronger evidence, future
studies are advised to employ a longitudinal approach. Secondly, the data utilized in this
study relied on self-report measures, which introduces the potential for bias. To enhance
the validity and reliability of findings, it is recommended that future research incorporates
objective assessments. Finally, it is worth mentioning that the UKHLS did not collect
information regarding the specific type of emphysema among participants. This omission
is significant as the type of emphysema may have varying effects on mental health. Hence,
future investigations should take into account the distinct subtypes of emphysema to gain
a more comprehensive understanding of their impact on mental well-being.

5. Conclusions

In summary, emphysema has a significant impact on various aspects of mental health.
Individuals with emphysema are more susceptible to experiencing multiple mental health
challenges, including social dysfunction and anhedonia, anxiety and depression, and loss
of confidence. Mental health comorbidities in patients with emphysema can lead to severe
consequences, depleting both their own and their caregivers’ coping mechanisms and
potentially increasing their healthcare utilization. Interventions and preventions should
be developed to reduce mental health issues in people with emphysema. Future studies
should also evaluate the effectiveness of other inventories besides GHQ-12 in measuring
mental health in people with emphysema.
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