
O R I G I N A L  R E S E A R C H

Relationship Between Family History and Quality 
of Life in Patients with Psoriasis: A 
Cross-Sectional Study from China

Video abstract   

Point your SmartPhone at the code 
above. If you have a QR code reader the 

video abstract will appear. Or use: 
https://youtu.be/eBuxJB0pKmI  

Fan Jiang, Lingyi Lu, Sihan Wang, Feng Yuan, Lu Cao, Suling Xu*, Bingjiang Lin*

Department of Dermatology, The First Affiliated Hospital of Ningbo University, Ningbo, Zhejiang; National Clinical 
Medical Research Center for Skin and Immune Diseases, Beijing, People’s Republic of China

*These authors contributed equally to this work 

Correspondence: Suling Xu; Bingjiang Lin, Department of Dermatology, The First Affiliated Hospital of Ningbo 
University, No. 59 Liuting Street, Ningbo, Zhejiang, 315000, People’s Republic of China, Email linbingjiangnb@163.com 

Purpose: The purpose of this study was to investigate the comprehensive impact of family history of 
psoriasis, lesion size, disease severity, and the possibility of joint involvement on patients’ quality of life(QoL).
Patients and Methods: Data from 5961 patients with psoriasis recruited from 440 hospitals throughout China were analyzed. The 
effects of family history of psoriasis, Body Surface Area(BSA), Psoriasis Area and Severity Index(PASI), and Psoriasis Epidemiology 
Screening Tool(PEST) on their Dermatology Life Quality Index(DLQI) were studied using a moderated chained mediated effects test.
Results: A total of 912 patients (15.30%) had a family history of psoriasis, and 5071 patients (85.10%) had plaque psoriasis. In 
patients with plaque psoriasis, the variables of family history, PASI, PEST, and DLQI were positively correlated with each other. 
Additionally, in patients with other types of psoriasis, PASI was positively correlated with PEST and DLQI. Age was positively 
correlated with PASI and PEST and negatively correlated with DLQI in patients with plaque psoriasis; their Body Mass Index(BMI) 
and disease duration were in positive correlation with PASI and PEST. The mediation effect of PASI and PEST between family history 
and DLQI was remarkable in patients with plaque psoriasis and not in those with other types of psoriasis. BSA moderated the 
association between family history and PASI in patients with plaque psoriasis.
Conclusion: PASI and PEST play a chain mediating role in the relationship between family history and DLQI in patients with plaque 
psoriasis, and high levels of BSA increase the ability of family history to positively predict PASI in plaque psoriasis, thereby affecting 
the patient’s QoL.
Keywords: plaque psoriasis, PASI, PEST, quality of life, family history

Introduction
Psoriasis is a chronic, immune-mediated skin disease that can be combined with other systemic abnormalities, such as 
visceral and joint damage.1 Plaque psoriasis is the most common variant, accounting for more than 80% of the psoriasis 
cases.2 Familial aggregation studies, epidemiological studies, and association studies with human leukocyte antigens 
support a strong genetic predisposition to psoriasis.3 In recent years scientists have focused on plaque psoriasis, and its 
rapid advances are reflected in pathogenesis, genetics, comorbidities, and biological treatments.4

Current measures that can effectively assess quantitative psoriatic disease activity are remarkably well established. 
The most basic assessment of psoriasis lesional burden is the BSA score.5 The PASI score is a quantitative measure of the 
extent and severity of psoriasis lesions.6 It takes into account the BSA affected, as well as the severity of erythema, 
infiltration, and desquamation. The PASI score is widely used as the gold standard for assessing extensive psoriasis.7 

Validated PEST is designed to help identify undiagnosed psoriatic arthritis(PsA) in patients with psoriasis at an early 
stage.8 DLQI is the most widely used tool to measure the impact of psoriasis on QoL.9,10
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Numerous studies have found some differences between familial and sporadic psoriasis cases in terms of disease 
characteristics, such as earlier age of onset, more severe disease, and lower QoL.11–13 However, few studies have used 
BSA, PASI, PEST, and DLQI as assessment indicators to investigate the combined effects of psoriasis family history, 
lesion area, disease seriousness, and the possibility of involving joints on patients’ QoL, to provide some theoretical 
guidance for the management of psoriasis patients and early physical and mental health interventions.

Materials and Methods
Study Population
The China Center for Standardized Psoriasis Treatment recruited 7037 patients with psoriasis from 440 hospitals 
nationwide between June 2020 and October 2022. Inclusion criteria were as follows: Diagnosis confirmed by at least 
2 specialized dermatologists using a double-blind, independent method after a detailed history, thorough physical 
examination, and necessary ancillary tests (eg, dermoscopy); availability of complete data on age, weight, height, and 
calculated BMI, disease duration, family history, and BSA, PASI, PEST, and DLQI.

The Psoriasis Area and Severity Index (PASI) is a quantitative scale used by physicians to assess the severity of 
psoriasis lesions. It evaluates the area and severity of lesions in four zones: head, neck, trunk, upper extremities, and 
lower extremities. The sum of these scores is the PASI, with higher scores indicating a more severe form of the disease. 
Measure is available from the original article.9

The PEST comprises five straightforward yes/no questions. Each affirmative response is assigned a value of 1, with 
a score of 3 or higher indicating a potential risk of psoriatic arthritis and the need for referral to a rheumatologist. (Table S1)

The DLQI is a self-assessment questionnaire that evaluates the impact of a dermatologic condition on a patient’s QoL. 
It covers symptoms, treatment side effects, daily activities, work or school, relationships, leisure activities, and feelings 
of embarrassment. Higher scores on the DLQI indicate greater impairment of the patient’s QoL. Measure is available 
from the original article.10

Informed consent was signed before data collection. A total of 5961 patients (84.71%) were included after excluding 
invalid data. Ethical approval was obtained from the Ethics Committee of Ningbo First Hospital (2022–028RS-01), and 
all patients gave informed consent before data collection. This study strictly adhered to the Declaration of Helsinki.

Control Variables
As patients’ age and disease duration increase, their psoriasis lesions will further deteriorate, which may have obvious 
effects on variables such as BSA and PASI, which need to be controlled in model construction; in addition, there may 
also be remarkable variations in disease severity among psoriasis patients with different BMI, so BMI should also be 
included as a control variable.

Statistical Analysis
SPSS 23.0 was used to process the data for analysis; Data are presented as medians and quartiles; Spearman correlation 
analysis was used to identify potential relationships; A multivariate logistic regression model was used, and SPSS model 
6 was used to test for chained mediated effects and SPSS model 83 was used to test for moderated chained mediated 
effects. A p<0.05 was considered statistically significant. To reduce common method bias due to the self-reported 
collection of data, the study was somewhat controlled by anonymous surveys and reverse scoring of some questions.

Results
Descriptive Statistics and Correlation Analysis of Each Variable
3853 (64.6%) males and 2108 (35.4%) females were studied; the mean age was 42.71±15.89 years with a range of 1–98 
years; the mean BMI was 24.42±5.04 kg/m² with a range of 10.97–65.92 kg/m²; the duration of patients’ psoriasis ranged 
from 0–73 years with a mean of 11.09±10.08 years; in family history, 912 (15.30%) patients had relatives who also had 
psoriasis; in typology, 5071 (85.10%) of them had plaque psoriasis and 890 (14.90%) had non-plaque psoriasis.
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To better understand which patient characteristics are associated with impaired QoL in patients with psoriasis, we 
assessed their correlation with disease parameters using heat maps. The findings indicate that among patients with plaque 
psoriasis, there is a correlation between the variables of psoriasis family history, PASI, PEST, and DLQI, albeit with 
relatively weak linear associations; PASI and BSA were significantly positively correlated with each other, and weakly 
correlated with PEST, DLQI and BSA (Figure 1). PASI and PEST were significantly associated with DLQI, and high 
psoriasis severity and high likelihood of comorbid arthritis were associated with increased QoL impairment. Family 
history was also found to be weakly associated with QoL (Table S2).

Patients with other types of psoriasis (Figure 2) showed a significant positive correlation between PASI and BSA and 
a weak correlation with PEST and DLQI. (Table S3)

PASI and PEST Affect the Chain-Mediated Effect Test of the Relationship Between 
a Family History of Psoriasis and DLQI in Patients
We hypothesized that the low QoL of psoriasis patients was at least partially caused by their family history of psoriasis 
and assessed the cumulative effect of different clinical variables (disease duration, PASI, PEST) and sociodemographic 
factors (age, BMI, family history) on DLQI by multivariate logistic regression. To account for the heterogeneity of the 
variables, we adjusted for age, disease duration, and BMI as covariates, and used SPSS Process Model 6 combined with 
Bootstrap method to test for mediating effects. Regression analysis showed that the age of patients with plaque psoriasis 
(Table 1) was positively correlated with their PASI (β=0.003, P<0.001), PEST (β=0.004, P<0.001) and negatively 
correlated with DLQI (β=−0.002, P<0.05); their BMI was positively correlated with PASI (β=0.012, P<0.001) and 
PEST (β=0.008, P<0.001); their disease duration was correlated in positive terms with PASI (β=0.012, P<0.001) and 
PEST (β=0.005, P<0.01).

Figure 1 Correlation of variables in patients with plaque psoriasis.
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Family history significantly and positively predicted patients’ PASI (β=0.15, P<0.001) and PEST (β=0.14, P<0.001); 
their PASI significantly and positively predicted PEST (β=0.09, P<0.001) and positively predicted patients’ DLQI (β=0.25, 
P<0.001); patients with plaque psoriasis’ PEST significantly and positively predicted their DLQI (β=0.26, P<0.001).

PASI in patients with other types of psoriasis (Table 2) was able to significantly and positively predict patients’ PEST 
(β=0.088, P<0.01) and positively predict patients’ DLQI (β=0.260, P<0.001); and patients’ PEST actively predicted their 
DLQI (β=0.239, P<0.001).

From further Bootstrap test results, the total indirect effect value of family history on DLQI in patients with plaque 
psoriasis (Table 3) was 0.079 with a confidence interval not including 0. This indicates a significant mediating effect of 

Figure 2 Correlation of variables in patients with other types of psoriasis.

Table 1 Results of Regression Analysis for Each Variable in Patients with Plaque Psoriasis (N=5071)

Variables PASI PEST DLQI

β SE t β SE t β SE t

Constants −0.773 0.083 −9.377*** −0.575 0.087 −6.604*** 0.069 0.085 0.814

Age 0.003 0.001 3.702*** 0.004 0.001 3.805*** −0.002 0.001 −2.308*
BMI 0.012 0.003 4.788*** 0.008 0.003 2.796** −0.0001 0.003 −0.033

Course of disease 0.012 0.001 8.629*** 0.005 0.002 3.202** 0.001 0.001 0.589

Family History 0.153 0.036 4.214*** 0.143 0.038 3.768*** 0.015 0.037 0.400
PASI 0.093 0.015 6.331*** 0.250 0.014 17.420***

PEST 0.260 0.014 19.097***

R² 0.036 0.025 0.131

F 46.872*** 25.457*** 127.273***

Note: *p<0.05, **p<0.01, ***p<0.001.
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PASI and PEST between family history and DLQI scores in patients with plaque psoriasis. The three mediated pathways 
of the patient’s family history of psoriasis → PASI → DLQI, patient’s family history of psoriasis → PEST → DLQI, and 
patient’s family history of psoriasis → PASI → PEST → DLQI were all significant (95% confidence interval did not 
contain 0) with effect values of 0.038, 0.037, and 0.004, respectively, accounting for 48.101%, 46.835%, and 5.063% of 
the total effect values. The results demonstrated one direct pathway and three mediating effect pathways between family 
history and DLQI in patients with plaque psoriasis; that is, patients with a family history of plaque psoriasis may have 
a higher PASI, which increases their PEST, which in turn leads to an increase in DLQI.

The total indirect effect value for patients with other types of psoriasis (Table S4) was −0.021 with a confidence 
interval including 0, which reflects a non-significant mediating effect of PASI and PEST between family history and 
DLQI in patients with other types of psoriasis.

Moderating Effect Test
Using the family history of patients with plaque psoriasis as the independent variable, DLQI as the dependent variable, 
PASI and PEST as mediating variables, and BSA as the moderating variable, a moderated chain mediation model was 
constructed using the SPSS Process model 83. Regression analysis showed (Table 4) a positive effect of family history on 
PASI in patients with plaque psoriasis (β=0.166, P<0.001); the interaction term of their family history and BSA regressed 
markedly on PASI (β=0.159, P<0.001). It indicates that this chain mediated between patient familial history and PASI is 
moderated by BSA. In addition, none of the variance inflation factors of all predictor variables in this study were higher 
than 2, indicating that there was no multicollinearity problem and the moderated chain mediation model held (shown in 
Figure 3).

To further explain the modifying effect of BSA in patients, they were grouped into low, medium, and high groups by 
M±SD (26.230±28.885%), and ANOVA was performed to plot the modifying effect analysis shown in Figure 4. The 
results revealed that when BSA was at both moderate and high levels, it modulated the family history and PASI of this 

Table 2 Results of Regression Analysis for Each Variable in Patients with Other Types of Psoriasis 
(N=890)

Variables PASI PEST DLQI

β SE t β SE t β SE t

Constants −0.126 0.265 −0.475 −0.701 0.237 −2.966** −0.381 0.192 −1.981*
Age 0.002 0.003 0.842 0.009 0.002 3.842*** 0.004 0.002 1.840

BMI −0.0001 0.008 −0.007 0.009 0.007 1.306 0.007 0.006 1.246

Course of disease 0.039 0.005 8.434*** 0.007 0.004 1.570 −0.009 0.003 −2.691**
Family History −0.183 0.122 −1.508 0.129 0.109 1.190 0.099 0.088 1.122

PASI 0.088 0.300 2.942** 0.260 0.024 10.632***

PEST 0.239 0.027 8.786***

R² 0.086 0.045 0.206

F 20.833*** 8.339*** 38.281***

Note: *p<0.05, **p<0.01, ***p<0.001.

Table 3 Analysis of PASI and PEST as a Chain Mediator Effect Test Between Family History and 
DLQI in Patients with Plaque Psoriasis (N=5071)

Effect Boot SE Boot LLCI Boot ULCI Intermediary Effect Value

Total indirect effect 0.079 0.015 0.050 0.109 –

Indirect effect 1 0.038 0.010 0.018 0.058 48.101%

Indirect effect 2 0.037 0.108 0.017 0.059 46.835%
Indirect effect 3 0.004 0.001 0.002 0.006 5.063%
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chain mediator in patients with plaque psoriasis, ie, patients with a family background had an elevated positive predictive 
effect on both their PASI. And under a high level of BSA moderation (β=0.301, t=8.964, P<0.001), patients with family 
histories had a higher role in positively forecasting their PASI than under a moderate level of BSA moderation (β=0.102, 
t=3.769, P<0.001), suggesting that when plaque psoriasis patients have a combined genetic background, the higher their 
BSA, the more likely they are to have more advanced PASI and more severe disease. Whereas, at low BSA levels, it was 
unable to regulate the patient’s family history with PASI (β=0.038, t=1.168, P>0.05).

Discussion
How can we predict in advance the possibility of transformation to PsA and subsequent changes in QoL level based on 
the basic information of psoriasis patients such as family history and severity of lesions, to take early measures such as 

Table 4 Results of Moderated Chain-Mediated 
Regression Analysis in Patients with Plaque 
Psoriasis (N=5071)

PASI

β SE t

Control variables
Age 0.001 0.001 1.474

BMI 0.006 0.002 3.581***
Course of disease 0.004 0.001 3.747***

Independent variables

Family History 0.166 0.025 6.604***
Intermediary variables

PASI – – –

PEST – – –
Adjustment variables

BSA 0.526 0.031 16.757***

Interaction items
Family History*BSA 0.159 0.026 6.229**

R² 0.536

F 974.114***

Note: **p<0.01, ***p<0.001. 
Abbreviations: QoL, quality of life; BSA, Body Surface Area; 
PASI, Psoriasis Area and Severity Index; PEST, Psoriasis 
Epidemiology Screening Tool; DLQI, Dermatology Life Quality 
Index; BMI, Body Mass Index; PsA, psoriatic arthritis.

Figure 3 A model of the relationship between family history, Psoriasis Area and Severity Index (PASI), Psoriasis Epidemiology Screening Tool (PEST), Body Surface Area 
(BSA), and Dermatology Life Quality Index (DLQI) in patients with plaque psoriasis (N=5071)***p<0.001.
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aggressive treatment to prevent further progression of the disease? Our results show for the first time that a family history 
of psoriasis contributes to the severity of the disease in patients and consequently increases the likelihood of comorbid 
arthritis, which in turn leads to a reduced QoL in severely affected patients.

The findings indicate that family history positively predicts QoL in patients with plaque psoriasis compared to 
patients with other types of psoriasis, ie, patients with familial aggregation have lower subjective well-being. This is 
consistent with the results of a previous study in which Jose Luis López-Estebaranz recognized that the presence of 
a family history of psoriasis seems to disrupt their QoL regardless of disease severity.13 For familial patients, they have 
earlier exposure to the disease and may have witnessed the social rejection and psychological distress experienced by 
close relatives, and have a deeper awareness and concern about the disease; when they develop the disease themselves, it 
will inevitably have a wide range of harmful effects on all aspects of their daily life, body, and mind. Several studies have 
shown that psoriasis has a major negative impact on the overall well-being of not only the sufferers themselves, but also 
their cohabitants such as parents and partners, who experience higher levels of anxiety and depression and have 
a severely impaired QoL.14,15 Of course, QOL is influenced by many factors, including socioeconomic factors, under-
standing of the disease and coping strategies, and expectations and acceptance of treatment. T. Hawro believes that 
psoriasis has a negative impact on patients’ financial status, which in turn is a mediating factor in QoL impairment.16 

Here, we test the hypothesis that the impact of family history on QoL in patients with plaque psoriasis is partly indirectly 
mediated by severe skin lesions and underlying joint involvement.

Regarding the severity of psoriatic lesions, Qing Min studied 208 children with psoriasis vulgaris and found that 
patients with a family history of psoriasis had a higher PASI score.17 The aggravation of skin and joint symptoms in 
familial psoriasis is mostly due to the genetic predisposition of the disease, which is highly hereditary and has a high risk 
of recurrence in families.3,18 Interestingly, in our study, whether plaque psoriasis or other types of psoriasis, the more 
severe the skin lesions in patients with a family history of psoriasis, the greater the negative impact on their QoL. This is 
consistent with previous findings that QoL as assessed by the DLQI is positively associated with disease severity in 
patients with psoriasis.19–21 Such results are not surprising; when patients with a family history of exacerbated lesions or 
even psoriasis comorbidities, the stigmatizing nature of the disease and subsequent long-term behavioral changes can 
lead to reduced life opportunities, lower economic status, and a lower QoL related to their work, school, and 
interpersonal relationships.16,22 Although statistically significant, PASI and DLQI were weakly correlated in this study 
(plaque psoriasis: r = 0.260; other types: r = 0.352), which may be due to the large sample size of the population in this 
study. This finding is consistent with a recent study by Jing Yang, who reported inconsistent scores on the PASI and 
DLQI in 4125 patients with psoriasis, and stratified analyses showing that lesion location (feet) was a significant risk 

Figure 4 Moderating effect of Body Surface Area(BSA) between family history and Psoriasis Area and Severity Index(PASI) in patients with plaque psoriasis.
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factor for disease burden.23 A Danish study also found a weak correlation between the PASI and the DLQI, which they 
attributed to bias in the contribution of individual questions in the DLQI.24

Concerning PEST, there are no previous in-depth studies on its relationship with genetic factors and DLQI. As 
reported elsewhere, PEST was significantly correlated with the DLQI.25 The research results suggest that family history 
can predict DLQI by positively predicting PEST and thus DLQI, and can positively predict DLQI through the chain 
mediating effect of PASI and PEST. Although patients were not followed up to confirm the presence or absence of 
comorbid psoriatic arthritis, the PEST can be used as a scoring facet to provide early indications that psoriatic patients 
may have arthritis.26 According to population-based epidemiological studies, approximately 40% of patients with 
psoriasis or PsA have a family history of these two diseases in first-degree relatives.27 Familial cases are more likely 
to progress to articular skeletal symptoms compared to sporadic cases, and patients with high PEST scores on a self- 
administered PsA screening tool are more likely to have a family history of psoriasis.25 Shirley Braga Lima Gamonal 
found that among patients with plaque psoriasis, those with arthritis had a higher rate of PASI than those without 
arthritis.28 Patients who screen positive for PEST have a much greater impact on QoL.29 When the disease manifests not 
only as skin lesions but also involves joints with severe pain or even physical disability, their lives are severely affected 
and their psychological burden, including various psychiatric disorders such as depression, anxiety, and suicidal ideation, 
will rise.30 This idea coincides with Deepan S. Dalal, who found that despite aggressive treatment, patients with PsA had 
a poorer QoL compared to those with psoriasis.31 Screening and early management treatment of PsA is therefore 
essential for patients diagnosed with psoriasis, and screening for early signs of mental illness is also needed to reduce the 
physical as well as psychological burden.

This survey also revealed that the area of body surface involvement moderated the relationship between family history 
and PASI, a chained mediator variable, in patients with plaque psoriasis. The performance characteristics of PASI are 
attenuated in patients with low injury load, so it is not usually applied in patients with psoriatic injury with <3% BSA 
involvement,9 hence low levels of BSA in this study did not moderate the family history of patients with PASI. In contrast, 
when familial psoriasis cases are at moderate or high levels of BSA, their PASI levels are elevated, ie, BSA influences the 
trend of response between the two, while at high BSA levels, family history is a stronger positive predictor of PASI in 
patients. The literature supports that family history has a critical impact on both clinical phenotype and disease activity in 
patients with psoriasis,32 with lesion areas at moderately high levels indicating severe and persistent progression. The 
differences in the presence or absence of family history and overall lesion area levels among patients with plaque psoriasis 
suggest that controlling the BSA of lesions is an important factor to consider in cases of familial psoriasis and also helps 
clinicians to screen at-risk patients early for appropriate interventions to maximize patient benefit.

The older the patient with plaque psoriasis, the longer the duration of the disease, the greater the BMI, the larger the 
size and severity of the lesions, and the higher the incidence of joint damage, results that have been well described in the 
literature.11,31,32 In addition, we found that PASI and PEST significantly mediated between family history and DLQI in 
patients with type of plaque psoriasis, while other types such as guttate, pustular, and erythrodermic were not significant. 
Dilek Solmaz suggests that plaque psoriasis is more common in families with a history of psoriasis and suggests that the 
association between a family history of psoriasis/psoriatic arthritis and the pustular/plaque phenotype may indicate 
different genetic backgrounds and causative mechanisms in these subgroups.3 Therefore, we hypothesized that genetic 
history and PASI would be more important for chronic plaque psoriasis than for other phenotypes, and that the 
correlation with subsequent arthropathy in patients would be stronger. This correlation may also reflect the psychological 
state and QoL of the patients. We recommend that patients realize the importance of early treatment of the disease, 
cooperate with doctors to take sequential and combined treatment to eliminate skin lesions and slow down the 
progression of the disease as soon as possible, while relatives and friends assist in psychological and behavioral 
interventions to achieve early physical and mental health.33

This study has several limitations. First, the means of PEST and BSA for patients with plaque psoriasis and other 
types of psoriasis were less than the standard deviation and far from the median, suggesting that the data were volatile 
and unevenly distributed and that it may be more accurate to stratify the sample according to the type of psoriasis, disease 
duration, and other factors before data analysis. Second, family history may be biased, and the lack of genetic analysis of 
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patients prevents us from drawing firm conclusions.3 Finally, data were collected at 440 centers in China, and despite 
precautionary measures to improve homogeneity, data collection may have varied among centers.

Conclusion
In conclusion, our study examined the effects of family history, PASI, PEST, and BSA on DLQI in patients with plaque 
psoriasis, enriching related research in the areas of genetics, skin phenotype, articular skeletal characteristics, disease 
severity, and QoL in patients with psoriasis, and helping clinicians to better understand the disease and patients, which 
translates into better disease management and patient adherence.
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