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lliness cognition, illness perception D
and related factors in patients
with lymphangioleiomyomatosis
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Abstract

Purpose To explore the self-perceived iliness cognition and perception status, as well as the relevant factors among
lymphangioleiomyomatosis (LAM) patients.

Methods A web-based questionnaire survey was conducted in September 2023. A total of 121 LAM patients
participated (including 16 patients with TSC-LAM), and the survey collected general demographic information,
responses to a disease cognition questionnaire, and a simplified disease perception questionnaire.

Results LAM patients have a higher level of negative illness cognition and a lower level of positive illness cognition,
specifically characterized by helplessness (15.74 +4.68 points), acceptance (16.00+3.28 points), and perceived
benefits (16.92 +3.86 points). Single-factor analysis of variance found significant correlations between cultural level,
age, family average monthly income, use of rapamycin, use of home oxygen therapy, hospitalization frequency,
disease duration, severity of respiratory distress, activity limitation, and the helplessness score of LAM patients
(p<0.05); the number of children was significantly associated with acceptance scores of LAM patients (p <0.05); and
whether surgery had been performed was significantly associated with acceptance and perceived benefits scores
of LAM patients (p <0.05). Disease duration and activity limitation entered the regression equation for helplessness
dimension, while whether surgery had been performed entered the regression equation for perceived benefits
dimension, but no factor entered the regression equation for acceptance dimension. Applying the same analysis to
disease perception, we found that the average score of the lllness Perception Questionnaire was 45.43+8.97, with
lower scores in the reverse-scored items of individual control, treatment, and understanding.

Conclusions LAM patients exhibit higher levels of helplessness, particularly among those with longer disease
duration and greater activity limitations, leading to a more negative perception of the disease. Additionally, patients
who have undergone surgical procedures tend to perceive fewer benefits. Furthermore, there is a significant
correlation between illness perception and factors such as rapamycin usage, home oxygen therapy, disease duration
and activity limitations caused by LAM. This indicates that clinical healthcare providers should pay more attention to
LAM patients and their associated groups, providing both informational and psychological support.
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Introduction

Illness cognition and illness perception, refers to an indi-
vidual’s cognitive assessment and emotional expression
in the face of a disease state or health threat, thereby elic-
iting their psychological coping responses [1]. Research
has shown that patients’ perception of their illness can
influence their coping strategies and adjustments, such as
healthcare-seeking behaviors, treatment adherence [2, 3],
and emotional states, ultimately impacting the prognosis
of the disease and the quality of life and social function-
ing of patients [4]. Positive disease cognition among can-
cer patients is identified as a significant predictor of their
quality of life [5]. Currently, illness cognition has become
an essential component of psychosocial support for can-
cer patients.

Lymphangioleiomyomatosis (LAM) as one of the first
nationally recognized rare [6], is a multisystem, low-
grade malignant neoplastic disease that can be clas-
sified into two types: sporadic LAM (S-LAM), which
occurs without any known underlying genetic condi-
tion, and tuberous sclerosis complex-associated LAM
(TSC-LAM), which is linked to mutations in the TSC1
or TSC2 genes [7]. It can lead to progressive pulmonary
symptoms such as shortness of breath, cough, and pneu-
mothorax [8]. LAM is also associated with the develop-
ment of renal angiomyolipomas and chylous effusions
[9]. The disease significantly impacts the physiological,
psychological, and social health of patients. Psychological
issues in LAM patients are closely related to their disease
cognition and perception. Current treatments for LAM
include the use of rapamycin, which has shown effective-
ness in reducing the progression of the disease, as well
as other supportive treatments such as oxygen therapy
and surgical interventions for managing complications.
However, there is currently a lack of research on the dis-
ease cognition and perception of LAM patients, includ-
ing their levels of positive and negative disease cognition
and perception. This study aims to investigate the illness
cognition and perception levels of LAM patients, analyze
the factors influencing their illness cognition and percep-
tion, and provide guidance for the clinical development
of relevant interventions and support programs, thereby
promoting the psychological well-being of LAM patients.

Methods

Sample and procedure

In September 2023, we conducted one cross-sectional
survey online using the Questionnaire Star mini-pro-
gram to explore the disease manifestations and related
factors among patients with LAM. A total of 121 diag-
nosed LAM patients was recruited through online

questionnaires (including 16 patients with TSC-LAM).
The LAM patients’ inclusion criteria were (1) having a
confirmed LAM diagnosis by according to the diagnos-
tic criteria proposed by the Official American Thoracic
Society/Japanese Respiratory Society [10]; (2) being aged
18 and over; and (3) being able to read and communi-
cate in Mandarin. Participants with severe mental disor-
ders (e.g., schizophrenia or intellectual disability), other
malignancies, or severe physical conditions (such as
stroke) were excluded. It is worth noting that the exclu-
sion criteria did not specifically rule out participants with
other systemic diseases, such as rheumatic or cardiovas-
cular conditions. This decision was made to better reflect
the real-world circumstances of LAM patients, many of
whom may live with comorbid conditions. However, the
potential influence of these systemic diseases on illness
cognition and perception was not systematically assessed
in this study, which has been acknowledged as a limita-
tion in the Discussion section.

The participants were informed that declining to
complete the survey would not impact their access to
medical services. Written informed consents have been
obtained from all participants prior to the survey. The
study received approval from the Ethics Committee of
the Second Xiangya Hospital of Central South University
(LYEC2024-0141).

Measurements

Sociodemographic and clinical characteristics
Sociodemographic information (including gender, resi-
dence, education, age, marital status, number of chil-
dren, monthly household income, payment of medical
expenses and economic burden) and clinical character-
istics (history of pneumothorax, history of chylous effu-
sions, whether renal angiomyolipoma, whether taking
rapamycin, whether home oxygen therapy, number of
hospitalizations, whether surgical treatment, whether
diagnosis confirmed by biopsy, disease duration, cur-
rent degree of dyspnea activity limitation from LAM and
symptoms present most of the time in the past year) were
collected.

The illness cognition questionnaire(ICQ)([11]

The ICQ is utilized to assess patients’ cognitive under-
standing of the stress and aversion characteristics associ-
ated with their illness. It evaluates patients’ perceptions
of their illness from both positive and negative perspec-
tives, encompassing three dimensions: helplessness,
acceptance, and perceived benefits, totaling 18 items. The
Likert 4-point scoring method is employed, with each
dimension containing 6 items. Scores for each dimension
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range from 6 to 24 points. The Chinese version of the
ICQ maintains consistency with the original question-
naire in terms of items and dimensions. The Cronbach’s a
coefficient ranges from 0.855 to 0.878 [12].

The brief iliness perception questionnaire(BIPQ)([13]

The BIPQ is used to assess patients’ cognitive and emo-
tional representations of their illness, as well as their
understanding of the disease, including nine items: con-
sequences, timeline, personal control, treatment con-
trol, identity, coherence, concern, emotional response,
and causes. The first eight items are scored from 0 to 10,
with reverse scoring applied to items 3, 4, and 7. The total
score ranges from 0 to 80, with higher scores indicating
greater perceived severity of the disease. The ninth item
is an open-ended question where patients list three fac-
tors they consider most important in causing the illness.
The Chinese version of B-IPQ demonstrates good reli-
ability and validity among breast cancer patients, with a
Cronbach’s alpha coefficient of 0.77 [14].

Statistical analysis

Data statistical analysis was performed using IBM SPSS
Statistics Version 26.0. Continuous data were expressed
as meantstandard deviation (xts), while categorical
data were presented as percentages. Analysis of vari-
ance (ANOVA) was utilized to explore the relationship
between general data and dimensions of illness cognition
and illness perception. Multiple regression analysis and
partial correlation analysis were employed to identify fac-
tors influencing illness cognition and illness perception
levels. Additionally, independent samples T-test was uti-
lized to analyze differences between two groups.

Results

Patient survey

Characteristics of the 121 LAM patients are presented in
Table 1. All patients were female, and 82.6% were over 35
years old. A total of 33.9% of LAM patients had an edu-
cation level up to secondary school. Among the patients,
78.5% had children. Approximately 41.3% of patients had
a monthly income of no more than 3000 RMB. Rapamy-
cin was taken by 81.8% of patients, most of whom expe-
rienced adverse reactions such as oral ulcers, elevated
blood lipids, and menstrual irregularities. Significant dif-
ferences in adverse reactions, such as elevated blood lip-
ids and susceptibility to infections, were observed among
patients of different age groups (p<0.01) (Fig. 1). Addi-
tionally, 41.3% of patients required home oxygen therapy,
and 46.3% underwent surgical procedures. Furthermore,
37.2% of patients had a disease duration of more than 7
years.
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Severity and health care use

A total of 80.2% of LAM patients reported experiencing
dyspnea on most days (Table 1). Activity limitation was
severe, with 65.3% patients reporting work limitation
or inability to work because of LAM. Nearly all patients
reported being hospitalized for LAM in the past year,
and 26.5% described to have been hospitalized more than
three times.

Present symptoms

The present symptoms most of the time in the past year
in 121 LAM patients (99 patients take rapamycin, 22
patients do not take rapamycin) with different disease
courses that divided into five courses are illustrated in
Fig. 2. In patients taking rapamycin (Fig. 2A), symptoms
mostly include shortness of breath, chest tightness, and
cough, with hemoptysis being rare. Among patients with
a disease duration exceeding 7 years, all symptoms except
pneumothorax are most commonly observed, and there
is a significant difference in the incidence of pneumo-
thorax symptoms. And patients with a disease duration
of more than 7 years are also the most common among
those with no symptoms. In contrast, in patients not tak-
ing rapamycin (Fig. 2B), most do not exhibit any symp-
toms, or they experience shortness of breath and chest
tightness, with no cases of hemoptysis. Additionally,
patients with a disease duration of 1-3 years tend to have
more discomfort symptoms.

lliness cognition

The scores for the three dimensions of the ICQ were as
follows: helplessness (15.74+4.68) points; acceptance
(16.00+3.28) points; perceived benefits (16.92+3.86)
points. Single-factor analysis of variance (Table 2)
revealed significant correlations between educational
level, age grope, monthly household income, rapamycin
use, home oxygen therapy, number of hospitalizations,
disease duration, current degree of dyspnea, activity limi-
tation from LAM and patients’ sense of helplessness in
LAM (p<0.05). The number of children was significantly
correlated with patients’ acceptance scores (p<0.05).
Whether surgery had been performed was significantly
correlated with patients’ acceptance and perceived ben-
efits levels (p<0.05).

Factors with p<0.05 in the single-factor analysis were
included in the multiple regression analysis (Table 3),
with “entry” used for sub-variables and “stepwise entry”
for other variables. Multiple regression analysis found
that patients’ disease duration and activity restric-
tion entered the regression equation for the helpless-
ness dimension, while whether surgery had not been
performed entered the regression equation for the
perceived benefits dimension (R?=0.02). However, no
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Table 1 Demographic and clinical data on the 121 LAM patients
Variable n(%)
Gender, female 121(100)
Residence

City 68(56.2)

Country 53(42.8)
Education

Up to secondary school 41(33.9)

College * 31(25.6)

Undergraduate 42(34.7)

Postgraduate and higher 7(5.8)
Age groups

<35y 21(17.4)

35-45y 51(42.1)

>45y 49(40.5)
Marital status

Married 102(84.3)

Divorced or widowed 19(15.7)
Number of children

0 26(21.5)

1 71(58.7)

>2 24(19.8)
Monthly household income

<3000 RMB¥ 50(41.3)

3000-5000 RMB¥ 35(28.9)

5000-10,000 RMB¥ 26(21.5)

>10,000 RMBY¥ 10(8.3)
Payment of medical expenses

Partial reimbursement 97(80.2)

Fully reimbursed 4(3.3)

All self-funded 20(26.5)
Economic burden

None 19(25.7)

Mildly 6(5.0)

Moderately 51(42.1)

Severe 45(37.2)
History of pneumothorax

Yes 66(54.5)

No 55(45.5)
History of chylous effusions

Yes 23(19.0)

No 98(81.0)
Renal angiomyolipoma

Yes 36(29.8)

No 85(70.2)
Taking rapamycin

Yes 99(81.8)

No 22(18.2)
Home oxygen therapy

Yes 50(41.3)

No 71(58.7)
Number of hospitalizations

0 8(6.6)

1-3 81(66.9)

4-5 10(8.3)
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Table 1 (continued)

Variable n(%)
6-7 2(1.7)
>7 20(16.5)

Surgical treatment
Yes 56(46.3)
No 65(53.7)

Diagnosis confirmed by biopsy
Yes 53(43.8)
No 68(56.2)

Disease duration
<ly 8(6.6)
1-3y 32(26.4)
3-5y 15(12.4)
5-7y 21(17.4)
8-10y 45(37.2)

Current degree of dyspnea
None of these 24(19.8)
I only get breathless after strenuous exercise 8(6.6)
| get breathless when hurrying on level ground or walking up a slight incline 55(45.5)
I walk slower than people my own age 10(8.3)

I have to stop for breath after walking a few minutes on level ground 23(19.0)
I am too breathless to leave the house 1(0.8)

Activity limitation from LAM
Not limit your activity 42(34.7)
Limit activities other than working 20(16.5)
Limit amount or type of work you can do 30(24.8)
Keep you from working 29(24.0)

* Three-year college or vocational school

factors entered the regression equation for the accep-
tance dimension.

Furthermore, factors with p<0.05 in the multiple
regression analysis were subjected to partial correla-
tion analysis (Table 4), revealing a significant correlation
between patients’ disease duration, activity restriction
(p<0.00), and their sense of helplessness in LAM illness
cognition.

lliness perception

The average score of the BIPQ is 45.43 + 8.97, with conse-
quences score of 5.97 +2.78; timeline score of 8.76 +2.24;
personal control score of 4.12 +2.54; treatment control
score of 3.20+2.21; identity score of 6.72 +2.33; concern
score of 7.98+2.23; understanding score of 2.94+2.15;
and emotional response score of 5.73 £ 2.59.

Single-factor analysis of variance (Table 5) revealed
significant correlations between patients’ age, family
monthly income, economic burden, use of rapamycin,
use of home oxygen therapy, disease duration, severity of
respiratory distress, activity limitation, and consequences
scores (p<0.05). Significant correlations were also found
between patients’ age, use of rapamycin, disease dura-
tion, and timeline scores (p<0.05). Furthermore, disease
duration, presence of chylous effusion, and treatment

control scores showed significant correlations (p <0.05).
Significant correlations between patients’ age, presence
of chylous effusion, use of rapamycin, use of home oxy-
gen therapy, disease duration, history of surgical treat-
ment, severity of respiratory distress, activity limitation,
and identity scores were observed (p<0.05). Moreover,
the use of home oxygen therapy showed significant cor-
relations with concern scores (p<0.05). Additionally, the
presence of pneumothorax, use of home oxygen therapy,
disease duration, and understanding scores showed sig-
nificant correlations (p<0.05). Lastly, disease duration,
presence of renal angiomyolipoma, use of rapamycin, use
of home oxygen therapy, severity of respiratory distress,
activity limitation, and emotional response scores were
significantly correlated (p<0.05). No features were found
to be related to personal control scores in the survey.

In single-factor analysis, factors with p<0.05 entered
multiple regression analysis (Table 6), with “enter” used
as a subvariable and other variables as “stepwise entry”
Multiple regression analysis found that patient disease
duration, whether taking rapamycin, whether home
oxygen therapy and activity limitation entered the “con-
sequences” regression equation (p<0.01); disease dura-
tion entered the “timeline” regression equation(P < 0.00);
whether having had chylous effusion and disease
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Fig. 1 Side effects in patients with LAM who took rapamycin at different ages(n=99). **P <0.01, **P<0.001

duration entered the “treatment control” regression
equation (p<0.01; age, whether taking rapamycin, and
activity limitation entered the “identity” regression equa-
tion (p<0.05); whether home oxygen therapy entered
the “concern” regression equation (p<0.05); whether
having had pneumothorax entered the “understanding”
regression equation (p<0.05); whether taking rapamy-
cin, whether home oxygen therapy and activity limitation
entered the “emotional response” regression equation
(p<0.05); however, no factors entered the “personal con-
trol” regression equation.

Further, factors with p<0.05 from multiple regression
analysis were entered into partial correlation analysis
(Table 7), revealing that identity and emotional response
scores were significantly correlated with whether taking
rapamycin (p<0.05); consequences, identity, concern,
understanding, and emotional response scores were sig-
nificantly correlated with home oxygen therapy (p <0.05);
consequences and treatment control scores were signifi-
cantly correlated with disease duration (p <0.05); further-
more, consequences and identity scores were significantly
correlated with activity limitation (p <0.05).

Discussion

This study found that all LAM patients surveyed were
female, with an average age of 47.44 + 8.62 years. This is
because LAM is a rare lung disease that primarily affects
women of childbearing age [15]. In the past year, patients
who have been on rapamycin for more than 7 years
exhibited the highest frequency of symptoms, except for
pneumothorax. This might be because long-term use of
rapamycin can reduce the risk of pneumothorax recur-
rence [16], and it also stabilizes the condition, leading to
no symptoms. 65.3% of the LAM patients participating
in this study had activity limitations due to the disease.
Previous research has shown that although chronic dis-
ease patients must face long-term conditions that cannot
be cured and result in limitations in daily functioning,
chronic diseases are less life-threatening, but with the
systematic and scientific management of chronic dis-
eases, patients can have a correct and positive perception
of and response to the disease [17].

We found that LAM patients have a higher level of neg-
ative perception of the disease, with a helplessness score
of 15.74, while their positive perception of the disease is
lower, with an acceptance score of 16.00 and a perceived
benefit score of 16.92. The same as patients with other
chronic diseases (such as breast cancer, prostate cancer,
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Fig. 2 Present symptoms most of the time in the past year in 121 LAM patients with different disease durations: (A) taking rapamycin; (B) not taking
rapamycin. **p <0.01
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Table 2 Results of univariate analysis of the illness cognition questionnaire (ICQ) subscale scores and related factors in the 121 LAM
patients (only statistically significant results are shown)

Variable Helpless Acceptance Perceived benefits
X*s t/F p X*s t/F p X*s t/F p
Education 268  0.05 1.75 0.16 0.14 094
Up to secondary school 16.56+4.85 1537+333 16.76+3.78
College * 16.65+4.37 16.45+3.38 17.26+3.16
Undergraduate 14.86+4.46 1593£3.13 16.79+4.31
Postgraduate and higher 12.29+461 18.14+267 17.29+£5.03
Age groups 557 0.00 102 037 117 032
<35y 14.90+3.88 15.76£3.19 16.38+4.50
35-45y 14.49+4.02 15.61£2,79 16.53+2.62
>45y 1741£5.18 16.51£3.75 17.57£3.80
Number of children 132 027 339 0.04 1.04 036
0 14.73+3.82 15.50+£297 16.15+4.18
1 16.31£5.07 16.61£3.50 17.34+3.92
>2 15.17+4.22 14.75+2.47 16.54+3.28
Monthly household income 256 0.05 1.11 035 0.14 094
< 3000 RMB¥ 16.90+4.38 15.48+3.10 16.94+3.72
3000-5000 RMB¥ 15.69+4.87 16.14+3.68 16.91+3.54
5000-10,000 RMB¥ 14.50£4.55 16.27£2.96 16.65+£4.30
>10,000 RMB¥ 13.40+4.77 1740+3.37 17.60+£4.93
Taking rapamycin 592 0.02 0.08 0.78 0.16 0.69
Yes 16.22+4.49 16.04£3.29 16.86+3.81
No 13.59+5.03 15.82+3.28 17.23+4.17
Home oxygen therapy 2721 0.00 054 047 026 061
Yes 18.14+£4.30 16.26+£3.62 17.14£16.77
No 14.06+4.20 15.81+£3.02 16.77+3.73
Number of hospitalizations 411 0.00 136 0.25 040 081
0 17.13+£3.36 1400+3.12 16.63+3.25
1-3 14.64+4.54 16.01£3.09 16.80+3.81
4-5 19.20£547 16.70£3.83 17.70+4.08
6-7 16.00+£1.41 13.50£0.71 14.50+2.12
>7 17.90£4.01 16.65+3.73 1740+4.47
Surgical treatment 040 053 367 0.05 4.00 0.04
Yes 16.04+£4.60 15.39+3.08 16.18+£3.25
No 15.49+4.77 16.52+£337 17.57+4.24
Disease duration 474 0.00 060 066 0.18 095
<ly 13.13£295 15.50£3.25 17.63+3.02
1-3y 13.63+4.46 15.59+343 16.66+3.67
3-5y 15.87+4.44 16.87+4.21 17.20+4.13
5-7y 15.71+£4.82 15.57+£2.82 16.57+2.99
>7y 17.69+4.37 16.29+3.07 17.07+447
Current degree of dyspnea 6.56  0.00 093 047 030 091
None of these 12.29£3.65 15.50£2.83 16.67+3.70
I'only get breathless after strenuous exercise 14.88+536 16.75+3.62 18.13+4.26
| get breathless when hurrying on level ground or walkingupa 16.09+4.26 15.85+3.24 16.73+4.17
slight incline
I walk slower than people my own age 1490+4.48 1490+3.28 1650+3.34
I have to stop for breath after walking a few minutes on level 18.87+4.14 17.04+3.69 17.39+3.60
ground
I'am too breathless to leave the house 23.00+0.00 17.00+0.00
Activity limitation from LAM 16.23 0.00 127 0.29 1.07 036
Not limit your activity 12.81+3.85 16.07+3.32 16.93+433
Limit activities other than working 16.90+4.67 16.30+3.42 17.05+£4.07

Limit amount or type of work you can do 15.57+3.64 15071278 16.00+3.64
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Table 2 (continued)

Variable Helpless Acceptance Perceived benefits
X*s t/F p X*s t/F p X*s t/F p
Keep you from working 19.38+4.01 16.66+3.53 17.79+£3.13

Table 3 Results of multivariate regression analysis of the illness cognition questionnaire subscale scores and related factors in the 121
LAM patients(n=121)

Subscale Variable Std.error B t p R?

Helplessness Disease duration 0.31 043 553 0.00 0.24
Activity limitation from LAM 0.26 0.27 345 0.00 0.31

Perceived benefits Surgical treatment 0.70 0.18 2.00 0.04 0.03

Table 4 Relationship of activity limitation from LAM and disease
duration with the illness cognition questionnaire scores of the
121 LAM patients on the items of " helplessness*, " acceptance "

and " perceived benefits"(n=121)

Variable Disease Activity limitation from
duration LAM
r p r p
Helplessness 0.30 0.00 045 0.00
Acceptance 0.07 046 0.00 1.00
Perceived benefits -0.01 0.96 0.04 0.66

chronic fatigue, chronic pain, etc.), LAM patients exhibit
higher levels of negative perception of the disease, with
higher helplessness scores and lower acceptance and per-
ceived benefit scores [18—20]. This may be related to the
severity and prognosis of the disease.

Through single-factor analysis, we initially found signif-
icant correlations (p <0.05) between various factors and
the level of helplessness among LAM patients, includ-
ing educational level, age, monthly household income,
rapamycin usage, use of home oxygen therapy, number of
hospitalizations, disease duration, severity of respiratory
distress, and activity limitations. Lower educational levels
were associated with higher levels of helplessness. This
finding aligns with studies on other pulmonary diseases,
where educational level impacts patients’ psychological
well-being [21]. Moreover, educational level may influ-
ence monthly family income, with lower incomes corre-
lating with higher levels of helplessness. In cancers such
as breast, ovarian, prostate, and lung cancers, income
levels affect patients’ psychological health, and medi-
cal insurance can alleviate their burdens [22]. In LAM
patients with 100% medical reimbursement, the average
helplessness score was only 11.50+1.73, and patients
with no economic burden scored only 12.83+5.91 for
helplessness. Older age is associated with more days of
poor mental health and higher levels of helplessness [23],
as observed in gastric cancer as well [24]. Patients tak-
ing rapamycin showed higher levels of helplessness, and
increased hospitalizations and severity of respiratory dis-
tress, as well as patients on home oxygen therapy, were
associated with higher levels of helplessness, possibly

related to disease severity and medication side effects
[25, 26]. Subsequently, factors with p<0.05 from the sin-
gle-factor analysis were subjected to multiple regression
analysis and partial correlation analysis. It was found that
disease duration and activity limitations were the main
contributing factors (p<0.00). Longer disease duration
and more activity limitations were associated with higher
levels of helplessness. Similar to studies on breast cancer,
treatment duration, which corresponds to disease dura-
tion, is correlated with patient depression [27]. Activity
limitations may be influenced by the severity of the con-
dition and the degree of respiratory distress.

Single-factor analysis revealed a significant correla-
tion (p<0.05) between the number of children and the
acceptance score of LAM patients. Additionally, whether
a patient had undergone surgical procedures was signifi-
cantly correlated (p <0.05) with both the acceptance and
perceived benefits scores of LAM patients. However, the
results of the multivariate analysis for both dimensions
did not show significant differences. Patients with no
children or only one child had higher acceptance scores
compared to those with multiple children. Furthermore,
patients with one child had higher acceptance scores
than those with no children or multiple children. This
may be related to the greater economic burden and life
stress in families with multiple children, although chil-
dren can bring hope to patients. Studies on breast cancer
have shown that patients with children have significantly
higher levels of hope compared to those without children
[28]. LAM patients who underwent surgical procedures
had lower acceptance and perceived benefits scores.
Similar findings were observed in tongue cancer patients
who underwent total or subtotal tongue resection, who
were more prone to psychological disorders [29].

We found that the average score on the disease percep-
tion questionnaire was 45.43 + 8.97. Scores were lower in
the domains of personal control, treatment, and under-
standing, indicating that patients had lower perceived
control over their disease, lacked confidence in medica-
tion management, and had limited understanding of the
disease. As they lacked understanding of their condition,
leading to psychological stress and influencing disease
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Table 5 Results of univariate analysis of the brief illness perception Questionnaire(BIPQ) subscale scores and related factors in the 121
LAM patients (only statistically significant results are shown)

Variable Consequences Timeline Personal Treat- Identity  Concern Understanding Emotional
control ment response
control
Age groups
<35y 5.10+2.88 790+£3.03 4524209 3.14+233 567+2.74 757+242 3484223 586+3.02
35-45y 524+235 8.60+223 3.69+228 322+217 639+£201 761+222 324%2.14 535+2.34
>45y 7.10+2.82 929+171 441+£292 320+225 753+224 855+207 241+2.15 6.06+2.66
t/F 7.62%%* 3.10% 1.33 0.01 6.07%* 2.75 2.72 0.96
Monthly household
income
< 3000 RMB¥ 6.84+290 824+269 448+245 340+£230 688+258 7.92+228 296+247 592+282
3000-5000 RMB¥ 5.77+265 937+£137 369+245 277+£210 686+233 811+£203 286%1.80 5.94+2.66
5000-10,000 RMB¥ 5194264 869+228 446+292 3774227 635+190 7814237 327+211 496+2.16
>10,000 RMB¥ 430£1.57 940+£1.58 3.00+£1.94 220+£155 650+£232 830+254 230+1.64 6.00£2.16
t/F 3.81* 210 150 1.87 0.36 0.17 0.51 0.96
Economic burden
None 4.67+2.88 1000000 4.67+£294 283+147 817£194 717279 283+232 533+£2.25
Mildly 442+1.84 853+£2.17 3584308 284+267 626+163 9.00+160 2.53+1.95 505+2.12
Moderately 5.88+2.76 884+215 420+234 341+£187 649+239 778+211 3.08%1.75 561+2.68
Severe 6.89+£2.83 8.60+£250 420+251 3.16+£247 700+£252 789+244 298+261 6.20+£2.70
t/F 4.39%% 0.78 040 0.38 141 1.78 031 1.01
History of pneumothorax
Yes 6.30+2.69 870+227 415+241 3.05+206 706+228 773+243 330+231 5.68+2.62
No 5.56+2.87 884+222 410+270 338+239 633v236 829+194 251+1.86 578+2.59
t/F 2.14 0.12 0.02 0.69 3.01 1.93 4.22*% 0.04
History of chylous
effusions
Yes 6.26+£249 896+2.12 370+251 226+£174 770+£201 796+231 252+223 570+244
No 590+2.86 8711227 422+255 3424226 650+236 7994222 3.04+£2.12 573+2.64
t/F 032 0.22 0.82 5.28*% 5.05* 0.01 1.09 0.01
Renal angiomyolipoma
Yes 6.19+£2.72 9.00+2.12 4314221 3224176 697+225 828+205 272+195 6.50+2.68
No 5.87+282 8.66+229 405+267 3.19£239 662+238 786+230 3.04%£223 540+2.50
t/F 034 0.59 0.26 0.01 0.56 0.89 0.54 4.68*
Taking rapamycin
Yes 6.34+2.65 897+202 404+256 3.08+£206 727+£199 796+213 282+208 6.07+£2.55
No 4.27+281 782+291  450+248 3.73+£280 427+223 8094267 350+241 4.18+2.26
t/F 10.77%** 491* 0.59 1.54 39.18****  0.06 1.83 10.28**
Home oxygen therapy
Yes 4.04+1.06 468+0.71 3.14+£120 358+095 4.10+£095 440+086 4.02+0.96 3.60+1.12
No 264+1.07 435£1.11  331£1.05 369+099 330+£1.06 4.00+1.03 359+0.96 276+£1.18
t/F 49.77%xx% 338 0.68 037 18.32%***  508* 5.82% 15.48%***
Surgical treatment
Yes 6.32+2.52 854+237 450+243 329+£212 721+£219 775241 3.09+232 582+2.64
No 5.66+2.98 895+2.12 380+261 3.12+230 631£239 818+£205 282+1.99 565+257
t/F 1.70 1.05 231 0.16 4.68* 1.15 049 0.14
Disease duration
<ly 4.88+247 750+288 275+212 1.88+188 525+128 738+£256 3.13+230 4.25+225
1-3y 4.59+2.30 8.63+221 428+226 3.09+£210 6.09+£245 831£186 3.16+202 506+2.29
3-5y 6.53+247 773+£260 2874203 167+159 7534200 827+191 3.67+2.06 6.80+248
5-7y 538+3.20 819+£299 448+258 4.24+251 6294259 681+294 367274 4.76+2.86
>7y 7224252 969+1.00 451+279 353+206 7.38+215 831+201 218+174 6.56+244
t/F 5.70%*** 4071%% 1.96 440%% 3.10% 217 2.69% 4.06%*

Current degree of dyspnea




Huang et al. Orphanet Journal of Rare Diseases (2025) 20:78

Table 5 (continued)

Page 11 of 14

Variable Consequences Timeline Personal Treat- Identity  Concern Understanding Emotional
control ment response
control

None of these 3.63+2.00 796+£290 3.58+1.69 275+187 4754201 767+204 350+141 450+2.13

I only get breathless 4.63+2.07 938+1.77 3.13+189 238+185 588+203 825+276 263+1.85 7.13+3.14
after strenuous exercise

| get breathless when 6.05+2.67 884+219 4134251 3224223 7114214 780+236 298+238 5.73+250
hurrying on level ground
or walking up a slight
incline

I walk slower than 580+235 8.60+237 490+3.07 430£250 7.10+£228 800+231 350%227 4.20£2.70
people my own age

I have to stop for breath  8.65+1.61 930+1.52 478+3.18 3394248 796+206 857+193 217219 7.00+2.15
after walking a few min-
utes on level ground

I'am too breathless to 8.00+£0.00 8.00+0.00 2.00+0.00 4.00£0.00 800+£0.00 10.00+0.00 2.00+0.00 10.00£0.00
leave the house

t/F 11.88%*** 1.06 .11 0.98 6.58**** 066 113 4.44%%x
Activity limitation from
LAM

Not limit your activity 3934205 857+£255 364+201 291+186 548+212 783+208 295+1.82 490+2.06

Limit activities other 540+2.89 855+2.84 380+3.11 345+£289 665+260 800+281 290+263 590+£2.95
than working

Limit amount or type of  6.80+2.11 880+1.94 447+236 320+£186 7.17+£202 747+224 340+1.79 573+3.03
work you can do

Keep you from working  845+1.78 914+155 469+292 345+253 814+183 872+187 2484253 6.79+2.24

t/F 26.99%*** 043 1.28 045 9.62%*** 1.70 0.90 3.24*%

*p<0.05, ¥ p < 0.01,%* p<0.001,%*** p < 0.0001

Table 6 Results of multivariate regression analysis of the brief illness perception Questionnaire subscale scores and related factors in

the 121 LAM patients(n=121)

Subscale Variable Std.error B t p R?
Consequences Home oxygen therapy -1.15 -0.21 -247 0.00 0.46
Disease duration 0.14 0.18 2.56 0.00 0.50
Current degree of dyspnea 0.17 0.25 3.04 0.00 049
Activity limitation 0.19 0.46 574 0.00 0.40
Timeline Disease duration 0.14 0.26 2.90 0.00 0.07
Treatment control History of chylous effusions 049 0.22 254 0.01 0.09
Disease duration 0.14 0.22 2.55 0.01 0.04
Identity Age group 0.24 0.16 2.09 0.04 0.38
Taking rapamycin 046 -0.39 -5.13 0.00 0.25
Activity limitation 0.15 0.30 391 0.00 0.35
Concern Home oxygen therapy 041 -0.20 -2.26 0.03 0.33
Understanding History of pneumothorax 0.38 -0.21 -2.38 0.00 0.08
Home oxygen therapy 0.38 0.26 291 0.01 0.05
Emotional response Taking rapamycin 0.58 -0.22 -2.56 0.00 0.13
Home oxygen therapy 0.46 -0.32 -3.63 0.00 0.09

perception. In multiple linear regression analysis, only
the regression equations for outcome and identity had
R?>0.3, indicating good fit of the regression equations.
Partial correlation analysis revealed significant correla-
tions (p<0.05) between rapamycin usage, use of home
oxygen therapy, disease duration, activity limitations
caused by LAM, and patients’ disease perception. Similar
findings have been observed in studies on various other

types of cancer, although results regarding disease per-
ception and perceived stress may vary depending on indi-
vidual demographics [30-34].

This study recruited participants nationwide through
an online questionnaire, shedding light on the cognitive
and perceptual status of LAM patients regarding their
disease. It has provided new insights into the factors
influencing LAM patients’ awareness of their disease.
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Table 7 Relationship of taking rapamycin, home oxygen therapy, disease duration and activity limitation with the brief illness

" "o %

perception questionnaire scores of the 121 LAM patients on the items of “‘consequences’, “timeline’, “treatment control’, “identity’,

nu

‘concern’,“understanding”and “emotional response” (n=121)

Variable Taking rapamycin

Home oxygen therapy

Disease duration Activity limitation

r p r p r p r p
Consequences -0.06 0.50 -0.57 0.00 0.19 0.04 0.46 0.00
Timeline -0.12 0.19 -0.16 0.08 0.16 0.09 -0.02 0.87
Treatment control 0.17 0.07 -0.08 0.40 022 0.02 0.03 0.77
Identity -0.37 0.00 -0.40 0.00 0.01 0.90 022 0.02
Concern 0.02 0.80 -0.20 0.03 0.01 0.91 0.11 0.25
Understanding 0.05 0.63 0.23 0.01 -0.08 0.41 0.05 0.57
Emotional response -0.20 0.03 -0.32 0.00 0.14 0.15 0.15 0.12
However, our interpretation of the results is still con- Conclusions

strained by several limitations. Firstly, due to the cross-
sectional design, we cannot establish causal relationships.
Recall and reporting biases in self-reported question-
naires may have influenced the results. Prospective lon-
gitudinal studies are needed to further establish causal
relationships. Secondly, as LAM is a rare disease, the
sample size is relatively small, and further recruitment
of more patients is necessary to validate the findings.
Thirdly, this study is not the first to report on the cog-
nitive and perceptual status of LAM patients [35], but it
is the first to analyze the key factors affecting patients’
psychological status, which include the use of rapamycin,
use of home oxygen therapy, disease duration, and activ-
ity limitations caused by LAM. Fourthly, while this study
did not exclude patients with systemic comorbidities,
such as cardiovascular diseases or rheumatic diseases,
we acknowledge that these comorbidities may influence
the patients’ cognitive and perceptual status. The absence
of detailed data on these comorbidities is a limitation of
this study. Future research should systematically assess
the effects of these comorbidities on illness cognition.
Fifthly, we did not include data from the ninth item of
the Brief Illness Perception Questionnaire (BIPQ), which
asks patients to list the three most important factors they
consider to have caused their illness. The responses to
this open-ended question were highly variable and lacked
structure, making it difficult to analyze and draw mean-
ingful conclusions. Future studies could consider refin-
ing this type of data collection to ensure more systematic
responses for analysis. Additionally, although we focused
on disease-related factors, such as disease duration and
activity limitations, other psychosocial factors (such as
social support and coping strategies) could also play an
important role in shaping illness perception and cogni-
tion. Future studies could explore these factors to gain a
more comprehensive understanding of the psychological
impact of LAM on patients.

In summary, through the use of online questionnaires, we
have gained initial insights into the level of understand-
ing of LAM among patients. LAM patients exhibit high
levels of helplessness, particularly among those with lon-
ger disease duration and greater activity limitations, lead-
ing to a more negative perception of the disease. Patients
who have undergone surgical procedures perceive fewer
benefits. Additionally, there are significant correlations
between disease perception and factors such as disease
duration, rapamycin usage, use of home oxygen therapy
and activity limitations caused by LAM. This under-
scores the importance of healthcare workers focusing
on individuals with longer disease duration and activity
limitations due to the disease. Timely detection of psy-
chological issues and targeted provision of information
and emotional support are crucial for helping patients
understand their condition and cope positively.

Abbreviations

LAM  Lymphangioleiomyomatosis

ICQ The lliness Cognition Questionnaire

BIPQ  The Brief lliness Perception Questionnaire

Acknowledgements

The authors would like to express their gratitude to Professor Han Jing for
providing the Chinese version of the ICQ survey questionnaire, as well as to all
LAM patients and physicians who participated in the survey.

Author contributions

Manuscript writing: Liting Huang; Advice and guidance: Lulu Yang, Siying Ren
and Ruoyun Ouyang. Siying Ren and Ruoyun Ouyang contributed equally to
this manuscript.

Funding
The study was supported by the Hunan Provincial Health
Commission(W20243218).

Data availability
The dataset used in this research and analysis was available from the
corresponding author.

Declarations

Ethics approval and consent to participate
The study received approval from the Ethics Committee of the Second
Xiangya Hospital of Central South University (LYEC2024-0141).



Huang et al. Orphanet Journal of Rare Diseases (2025) 20:78

Consent for publication
Consent for publications were obtained from all participants.

Competing interests
The authors declare no conflict of interest.

Author details

‘Department of Pulmonary and Critical Care Medicine, the Second
Xiangya Hospital, Central South University, Changsha 410011, Hunan,
China

2Unit of Respiratory Disease, Central South University, Changsha 410011,
Hunan, China

*Clinical Medical Research Center for Pulmonary and Critical Care
Medicine in Hunan Province, Changsha 410011, Hunan Province, China
“Diagnosis and Treatment Center of Respiratory Disease, Central South
University, Changsha 410011, Hunan, China

Received: 7 August 2024 / Accepted: 19 January 2025
Published online: 19 February 2025

References
1. Hagger MS, Koch S, Chatzisarantis NLD, et al. The common sense model of

self-regulation: Meta-analysis and test of a process model.[J/OL]. Psychol Bull.

2017;143(11):1117-54. https://doi.org/10.1037/bul0000118.
2. Wang S, DengY, ZhangV, et al. The role of illness-related cognition in the

relationships between resilience and depression/anxiety in nasopharyngeal
cancer patients[J/OL]. Cancer Med. 2023;12(23):21408-18. https://doi.org/10.

1002/cam4.6688.

3. PolettiV, Pagnini F, Banfi P, et al. lliness perceptions, cognitions, and beliefs on
COPD patients'adherence to treatment- a systematic Review[J/OL]. Patient

Prefer Adherence. 2023;17:1845-66. https://doi.org/10.2147/PPA.S412136.
4. Postolica R, lorga M, Petrariu FD, et al. Cognitive-behavioral coping, iliness
perception, and Family Adaptability in Oncological patients with a family

history of Cancer[J/OL]. Biomed Res Int. 2017;2017:8104397. https://doi.org/1

0.1155/2017/8104397.

5. HanJ, Zhang L, Zhang, et al. The Mediating Effect of positive illness cogni-
tions on experiential avoidance and quality of life in breast Cancer Patients[J/
OLJ. Asia-Pacific J Oncol Nurs. 2021;8(4):427-32. https://doi.org/10.4103/apjo

n.apjon-20102.
6.  National Health Commission of the People’s Republic of China. First List of

Rare Diseases. https://www.gov.cn/zhengce/zhengceku/2018-12/31/content

_5435167.htm (2018). Accessed 27 Jul 2024.
7. McCarthy C, Gupta N, Johnson SR, et al. Lymphangioleiomyomatosis:
pathogenesis, clinical features, diagnosis, and management[J/OL]. Lancet

Respiratory Med. 2021;9(11):1313-27. https.//doi.org/10.1016/52213-2600(21

)00228-9.
8. Elia D, Cassandro R, Caminati A et al. Lymphangioleiomyomatosis[J/OL].

Presse Medicale (Paris, France: 1983), 2023, 52(3): 104173. https://doi.org/10.1

016/}/pm.2023.104173

9. Taveira-DaSilva AM, Hathaway O, Stylianou M, et al. Changes in lung function

and chylous effusions in patients with lymphangioleiomyomatosis treated

with sirolimus[J/OL]. Ann Intern Med. 2011;154(12):797-805. https://doi.org/1

0.7326/0003-4819-154-12-201106210-00007. W-292-293.

10.  McCormack FX, Gupta N, Finlay GR, et al. Official American Thoracic Society/

Japanese Respiratory Society Clinical Practice Guidelines: Lymphangioleio-
myomatosis diagnosis and Management[J/OL]. Am J Respir Crit Care Med.
2016;194(6):748-61. https://doi.org/10.1164/rccm.201607-1384ST.

11, Evers AWM, Kraaimaat FW, Van Lankveld W, et al. Beyond unfavorable think-
ing: the illness cognition questionnaire for chronic diseases.[J/OL]. J Consult
Clin Psychol. 2001;69(6):1026-36. https://doi.org/10.1037/0022-006X.69.6.102

6

12. Zhang N, Fielding R, Soong |, et al. Psychometric assessment of the Chinese

version of the brief illness perception questionnaire in breast cancer

survivors[J/OL]. PLoS ONE. 2017;12(3):e0174093. https://doi.org/10.1371/jour

nal.pone.0174093.
13.  Broadbent E, Petrie KJ, Main J, et al. The brief iliness perception

Questionnaire[J/OL]. J Psychosom Res. 2006;60(6):631-7. https://doi.org/10.1

016/} jpsychores.2005.10.020.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Page 13 of 14

Mei Yaqi L, Yajuan HY, et al. Reliability and validity of Chinese Version of
llIness Cognition Questionnaire in women with breast Cancer[J]. J Nurs.
2015;22(24):11-4. https://doi.org/10.16460/].issn1008-9969.2015.24.011.
Criner RN, Al-Abcha A, Lambert AA, et al. Lung diseases Unique to Women[J/
OL]. Clin Chest Med. 2021,42(3):507-16. https://doi.org/10.1016/j.ccm.2021.0
4.014.

Cheng C, Xu W, Wang Y, et al. Sirolimus reduces the risk of pneumothorax
recurrence in patients with lymphangioleiomyomatosis: a historical prospec-
tive self-controlled study[J/OL]. Orphanet J Rare Dis. 2022;17(1):257. https://d
0i.0rg/10.1186/513023-022-02418-2.

Xie Qingyu R, Guang H, Jiahui et al. Analysis of key words mapping analysis of
Chinese literature of chronic disease management from 1998 to 2020(J]. Chi-
nese Public Health Management, 2021, 37(01): 72-76. https://doi.org/10.1956
8/j.cnki23-1318.2021.01.0018 [16] Han J, Liu J E, Qiu H,. lliness cognitions and
the associated socio-demographic and clinical factors in Chinese women
with breast cancer[J/OL]. European Journal of Oncology Nursing, 2018, 32:
33-39.D0I:10.1016/j.ejon.2017.11.005IF: 2.7 Q1 B3.

Han J, Liu JE, Qiu H, et al. lliness cognitions and the associated socio-demo-
graphic and clinical factors in Chinese women with breast cancer[J/OL]. Eur J
Oncol Nurs. 2018;32:33-9. https://doi.org/10.1016/j.ejon.2017.11.005.
Lauwerier E, Crombez G, Van Damme S, et al. The construct validity of the
illness cognition questionnaire: the robustness of the three-factor structure
across patients with chronic pain and chronic fatigue[J/OL]. Int J Behav Med.
2010;17(2):90-6. https://doi.org/10.1007/512529-009-9059-7.

Han J, Wang Q Guo LN, et al. lliness cognition and related factors in patients
with prostate cancer[J]. Zhonghua Nan Ke Xue. 2022,28(6):495-500. PMID:
37477465IF: NA NA NA.

Zhao Z, Hu H, Wang M, et al. Risk factors and Mental Health Status in patients
with non-tuberculous mycobacterial lung disease: a single Center Retrospec-
tive Study[J/OL]. Front Public Health. 2022;10:912651. https://doi.org/10.3389
/fpubh.2022.912651.

Su LJ, O'Connor SN, Chiang TC. Association between Household Income and
Self-Perceived Health Status and Poor Mental and Physical Health among
Cancer Survivors[J/OL]. Front Public Health. 2021;9:752868. https://doi.org/10
.3389/fpubh.2021.752868.

Tsai MH, Wu YH, Bevel MS. The relationship of chronic disease conditions

to mental and physical health among cancer survivors[J/OL]. Support Care
Cancer. 2023;31(6):364. https://doi.org/10.1007/500520-023-07841-0.

Palgi Y, Ben-Ezra M, Hamama-Raz Y, et al. The effect of age on illness cogni-
tion, subjective well-being and psychological distress among gastric cancer
patients[J/OL]. Stress Health: J Int Soc Invest Stress. 2014;30(4):280-6. https://
doi.org/10.1002/smi.2521.

Hu 'S, Wu X, Xu W, et al. Long-term efficacy and safety of sirolimus therapy

in patients with lymphangioleiomyomatosis[J/OL]. Orphanet J Rare Dis.
2019;14(1):206. https://doi.org/10.1186/513023-019-1178-2.

Jacobs SS, Krishnan JA, Lederer DJ, et al. Home Oxygen Therapy for adults
with chronic lung disease. An official American thoracic Society Clinical
Practice Guideline[J/OL]. Am J Respir Crit Care Med. 2020,202(10):e121-41. ht
tps://doi.org/10.1164/rccm.202009-3608ST.

Aggeli P, Fasoi G, Zartaloudi A, et al. Posttreatment anxiety, Depression, Sleep
disorders, and Associated Factors in women who survive breast Cancer[J/OL].
Asia-Pacific J Oncol Nurs. 2021;8(2):147-55. https://doi.org/10.4103/apjon.apj
on_65_20.

Oztung G, Yesil P, Paydas S, et al. Social support and hopelessness in patients
with breast cancer[J]. Asian Pac J cancer Prevention: APJCP. 2013;14(1):571-8.
PMID: 235347971F: NA NA NA.

Suzuki K, Nishio N, Kimura H, et al. Comparison of quality of life and psycho-
logical distress in patients with tongue cancer undergoing a total/subtotal
glossectomy or extended hemiglossectomy and free flap transfer: a prospec-
tive evaluation[J/OL]. Int J Oral Maxillofac Surg. 2023;52(6):621-9. https://doi.
org/10.1016/j.ijom.2022.11.010.

Xiong C, Jiang C, Zhang H, et al. Self-management and illness perception
among cervical cancer patients: a cross-sectional study[J/OL]. Int J Nurs Pract.
2023;29(3):e13134. https://doi.org/10.1111/ijn.13134.

Ma H, Hu K, Wu W, et al. lliness perception profile among cancer patients

and its influencing factors: a cross-sectional study[J/OL]. Eur J Oncol Nursing:
Official J Eur Oncol Nurs Soc. 2024,69:102526. https://doi.org/10.1016/j.ejon.2
024.102526.

Valentine TR, Presley CJ, Carbone DP, et al. lliness perception profiles and psy-
chological and physical symptoms in newly diagnosed advanced non-small
cell lung cancer[J/OL]. Health Psychology: Official J Div Health Psychol Am
Psychol Association. 2022;41(6):379-88. https://doi.org/10.1037/hea0001192.


https://doi.org/10.1037/bul0000118
https://doi.org/10.1002/cam4.6688
https://doi.org/10.1002/cam4.6688
https://doi.org/10.2147/PPA.S412136
https://doi.org/10.1155/2017/8104397
https://doi.org/10.1155/2017/8104397
https://doi.org/10.4103/apjon.apjon-20102
https://doi.org/10.4103/apjon.apjon-20102
https://www.gov.cn/zhengce/zhengceku/2018-12/31/content_5435167.htm
https://www.gov.cn/zhengce/zhengceku/2018-12/31/content_5435167.htm
https://doi.org/10.1016/S2213-2600(21)00228-9
https://doi.org/10.1016/S2213-2600(21)00228-9
https://doi.org/10.1016/j.lpm.2023.104173
https://doi.org/10.1016/j.lpm.2023.104173
https://doi.org/10.7326/0003-4819-154-12-201106210-00007
https://doi.org/10.7326/0003-4819-154-12-201106210-00007
https://doi.org/10.1164/rccm.201607-1384ST
https://doi.org/10.1037/0022-006X.69.6.1026
https://doi.org/10.1037/0022-006X.69.6.1026
https://doi.org/10.1371/journal.pone.0174093
https://doi.org/10.1371/journal.pone.0174093
https://doi.org/10.1016/j.jpsychores.2005.10.020
https://doi.org/10.1016/j.jpsychores.2005.10.020
https://doi.org/10.16460/j.issn1008-9969.2015.24.011
https://doi.org/10.1016/j.ccm.2021.04.014
https://doi.org/10.1016/j.ccm.2021.04.014
https://doi.org/10.1186/s13023-022-02418-2
https://doi.org/10.1186/s13023-022-02418-2
https://doi.org/10.19568/j.cnki.23
https://doi.org/10.19568/j.cnki.23
https://doi.org/10.1016/j.ejon.2017.11.005
https://doi.org/10.1007/s12529-009-9059-z
https://doi.org/10.3389/fpubh.2022.912651
https://doi.org/10.3389/fpubh.2022.912651
https://doi.org/10.3389/fpubh.2021.752868
https://doi.org/10.3389/fpubh.2021.752868
https://doi.org/10.1007/s00520-023-07841-0
https://doi.org/10.1002/smi.2521
https://doi.org/10.1002/smi.2521
https://doi.org/10.1186/s13023-019-1178-2
https://doi.org/10.1164/rccm.202009-3608ST
https://doi.org/10.1164/rccm.202009-3608ST
https://doi.org/10.4103/apjon.apjon_65_20
https://doi.org/10.4103/apjon.apjon_65_20
https://doi.org/10.1016/j.ijom.2022.11.010
https://doi.org/10.1016/j.ijom.2022.11.010
https://doi.org/10.1111/ijn.13134
https://doi.org/10.1016/j.ejon.2024.102526
https://doi.org/10.1016/j.ejon.2024.102526
https://doi.org/10.1037/hea0001192

Huang et al. Orphanet Journal of Rare Diseases (2025) 20:78

33.

34.

35.

Zhao X, Bie F, Luo C, et al. Distress, illness perception and coping style among
thyroid cancer patients after thyroidectomy: a cross-sectional study[J/OL]. Eur
J Oncol Nursing: Official J Eur Oncol Nurs Soc. 2024;69:102517. https://doi.org
/10.1016/j.6j0n.2024.102517.

Xu L, Wang X, Cui, et al. lliness perception characteristics and influencing
factors in adult patients with myasthenia gravis in China[J/OL]. Brain Behav.
2022;12(1):e2451. https://doi.org/10.1002/brb3.2451.

Rudilla D, Molina M, Valenzuela C, et al. A study on the Psychological Profile
and Coping with the disease in patients with Lymphangioleiomyomatosis[J/

Page 14 of 14

OL]. Open Respiratory Archives. 2024,6(3):100327. https://doi.org/10.1016/j.0
presp.2024.100327.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1016/j.ejon.2024.102517
https://doi.org/10.1016/j.ejon.2024.102517
https://doi.org/10.1002/brb3.2451
https://doi.org/10.1016/j.opresp.2024.100327
https://doi.org/10.1016/j.opresp.2024.100327

	﻿Illness cognition, illness perception and related factors in patients with lymphangioleiomyomatosis
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Sample and procedure
	﻿Measurements
	﻿Sociodemographic and clinical characteristics
	﻿The illness cognition questionnaire(ICQ)([﻿11﻿]
	﻿The brief illness perception questionnaire(BIPQ)([﻿13﻿]


	﻿Statistical analysis
	﻿Results
	﻿Patient survey
	﻿Severity and health care use
	﻿Present symptoms
	﻿Illness cognition
	﻿Illness perception

	﻿Discussion
	﻿Conclusions
	﻿References


