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Abstract
Objective: To explore the effect of anxiety, depression and hypertension on quality of life (QOL) of patients with gynecological
tumor and the interaction among them, and the moderating effect of social support. Design: Cross-sectional design Setting:
December 2019 to July 2020, the COVID-19 outbreak phase. Population or Sample: A total of 695 gynecological cancer patients
were collected. Methods: The study used the Self-Rating Anxiety Scale (SAS), the Self-Rating Depression Scale (SDS), the
Functional Assessment of Cancer Therapy Genera tool (FACT-G), and the Multidimensional Scale of Perceived Social Support
Scale (MSPSS). Regression analysis and the simple slope analysis were conducted. Results: QOL of patients with anxiety
and hypertension had seriously deteriorated [OR=10.297, 95%CI (5.647-18.775)]. And QOL of patients with depression and
hypertension also had seriously deteriorated [OR=11.846, 95%CI (6.597-21.271)]. Calculated by crossover analysis, the synergy
index, attributable proportion and relative excess risk due to interact of anxiety and hypertension were1.698,0.371 and 3.822,
and the correlation index of interaction between depression and hypertension were 1.475, 0.295, and 3.493. The Social Support
&Depression interaction term and Social Support &Anxiety interaction term were negatively correlated with QOL (p<0.01),
and explained an extra 5.7% and 5.6% of the variance respectively (p<0.01). Conclusion: Anxiety, depression and hypertension
have interaction on the QOL of patients with gynecological tumors. Social support can significantly moderate the relationship
between depression, anxiety and QOL respectively. Funding: National Key R&D Program of China (Grant #2018YFC1311600).
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Introduction
Gynecological tumor is a common disease in women, including cervical cancer (the incidence rate ranked
fourth in the world in 2018) [1], endometrial cancer (accounted for 7% of new cancer cases in American
women in 2019) [2], ovarian cancer (the mortality rate was 21.6% in women) [3] and other malignant tumors. Because of the special disease track, loss of female characteristics after surgery, and accompanying
symptoms of gynecological tumor, such as sexual health, fertility, and sexual desire problems, physiological and psychological problems are more prominent in the treatment process, affecting the quality of life
(QOL) of patients [4-7]. QOL evaluation is an important outcome indicator of cancer research, reflecting
the changes of physiological, social, psychological and emotional aspects of patients after illness [8]. Among
the psychological factors affecting the QOL, cancer-related depression and anxiety are more common in the
incidence of emotional disorders [9]. Research showed that more than 25% of cancer patients experienced
depression or anxiety during the course of the disease [10]. The incidence of depression and anxiety in cancer
patients was about 3.6%-57% [11] and 1.3%-23% respectively [12]. In many kinds of cancer patients, the
anxiety level of female patients is significantly higher than that of male patients, and gynecological cancer
patients are one of the highest anxiety groups [13,14]. While there was no difference in gender in depressive
level [15]. Studies have found that the psychological status of patients can affect the progress and prognosis
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of tumor [16]. A meta-analysis showed that anxiety and depression affect 10% and 20% of cancer patients
respectively at any stage of cancer [17]. About 75% of patients with obvious depression and anxiety did not
receive any psychological or drug-related treatment systematically or never [18], leading to the obstruction
of anti-cancer decision-making, poor treatment compliance, prolonged disease recovery time, and the QOL
[19]. According to relevant research, about 34%-44% of cancer patients have obvious psychological stress reaction or psychological disorder, especially depression and anxiety, which affects the coping style, treatment
compliance, immune function, and reduces the QOL [20].
In cancer patients, the most common cardiovascular disease is hypertension. Hypertension can affect the
QOL of the elderly population, and has a greater impact on elderly women [21]. This showed that the problem
of hypertension in patients with gynecological tumor can not be ignored. Epidemiological studies showed
that the incidence rate of hypertension and depression is more than 4.95% [22]. A survey in Ghana found
that 56.0% of hypertensive patients had anxiety symptoms [23]. In the United States, an epidemiological
survey on 168 630 patients with hypertension found that 4.3% of them had anxiety and 8.4% had depression
[24]. The effects of depression, anxiety and hypertension on QOL have been confirmed separately, however,
few studies have discussed the interaction effect of them on the QOL of gynecological cancer patients.
For patients with depression, anxiety and hypertension coexisting, it is inevitable that their QOL will be
affected. Among them, hypertension can be treated by drugs, diet, lifestyle and so on, while for patients with
depression and anxiety, in order to balance the impact of stressful life events, some studies have emphasized
the importance of social support on the QOL of patients with mental illness [25]. Social support refers to
the spiritual or material help and support system given by the outside world, and a good social support
system helps to promote mental health [26]. Huang et al. found that social support was a moderator of
depression on QOL in breast cancer patients, which can significantly alleviate the impact of depression on
QOL [27]. While Panayiotou et al. found that social support helps, but does not buffer the negative impact
of anxiety disorders on QOL in anxiety disorders participants [28]. Anyway social support directly and
indirectly regulates the influence of variables to play its role, that is, the “buffer hypothesis”, which has been
widely confirmed [29]. Therefore, this paper chose social support as the moderating variable.
The purposes of this study are as follows: 1) This study analyzed the effect of depression, anxiety, the
interaction of depression and hypertension, and the interaction of anxiety and hypertension on the QOL. 2)
For patients with depression and anxiety, it also aims to test whether the social support could moderate the
relationship between depression, anxiety and the QOL of gynecological cancer patients, and to provide the
theoretical basis for improving the QOL of gynecological cancer patients.
Methods
Study Design and Sample
Since 2019 to 2020, more than 700 patients with gynecological cancer have been collected from the hospitals,
and a total of 695 patients were collected finally. Inclusion criteria: during the investigation, the condition
was relatively stable, with clear consciousness and no serious complications; voluntary participants; the
expected survival time was >9 months.
Assessment of Anxiety symptoms
Zung’s Self-Rating Anxiety Scale (SAS) was used [30]. The SAS considered both emotional and physical
symptoms, including 20 items, of which 15 were negative experiences and 5 were positive experiences. Add
all the items together to form a rough score, which is multiplied by 1.25 and rounded to get the standard
score to evaluate anxiety. The index score of 45 (original score=36) was set as the cut-off point for clinical
significant anxiety in our study [31]. The Cronbach’s alpha of it was 0.918 in this study.
Assessment of Depressive symptoms
Zung’s Self-Rating Depression Scale (SDS) was used [30]. The SDS also considered both emotional and
physical symptoms, including 20 items, of which 10 were negative experiences and 10 were positive experiences. Add all the items together to form a rough score, which is multiplied by 1.25 and rounded to get the
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standard score to evaluate anxiety. The index score of 50 (original score=41) was set as the cut-off point for
clinical significant depression in our study [32]. The Cronbach’s alpha of it was 0.921 in this study.
Assessment of Quality of Life
The Functional Assessment of Cancer Therapy Genera (FACT-G) tool is applicable to all cancer sites, and is
included as the common cancer core questionnaire for specific instruments of each fact cancer site [33]. The
FACT-G is a cancer-targeted QOL measure that includes physical well-being, social well-being, emotional
well-being, and functional well-being. The scale consists of 27 items with a total score range of 0 to 108. In
this study, the Cronbach’s alpha of global scale was 0.899.
Assessment of Perceived Social Support
The Multidimensional Scale of Perceived Social Support (MSPSS) was used to assess perceived social support
as perceived by the respondents from family, friends and significant others [34]. The MSPSS is a subjective
assessment of social support adequacy with 12-item. In this study, the Cronbach’s alpha of global scale was
0.963.
Data analysis
SPSS Statistics 21.0 software was used for statistical analysis. Chi square test was used to compare the
count data. The significant variables in univariate analysis were used as independent variables, and multiple
linear regression was performed. By using Delta method, the excel table compiled by Andersson et al. [35]
was introduced to calculate the related indexes of interaction, and the β1, β2, (β1+β2+β3) and the variance
and covariance between factors in logistic regression analysis were input into it. The OR value obtained by
logistic regression model in the interaction calculation process was used as the estimation value of relative
risk (RR). Interaction index: (1) the relative excess risk due to interact (RERI) was used to evaluate the
difference between the combined effect of factor A and factor B and the sum of factors A and B alone; (2) the
attributable proportion due to interaction (AP) was used to evaluate the proportion of interaction between
two factors when two factors A and B exist at the same time; (3) the synergy index (S): when the interaction
does not exist, the confidence interval of RERI and AP should contain 0, and the confidence interval of S
should include [36-38]. Correlations among variables were examined by Pearson’s correlation. Hierarchical
regression analysis was used to prove the relationship of variables and to examine the moderating effect.
Finally, the simple slope analysis was conducted to visualize the interaction term [39]. Significance level was
α=0.05, and a two-tailed P<0.05 was considered to have statistical significance.
Results
Basic information
695 cases were investigated with an average age of (56.50±9.86) years. The average score of quality of life
was 71.12±17.91. There were 344 cases with good quality of life(>71.12) and 351 cases with poor quality of
life([?]71.12). 387 cases had depression, and 356 cases had anxiety. The difference of quality of life between
the two groups was statistically significant (p <0.01). 90 patients had depression with hypertension, and 83
patients had anxiety with hypertension. The details are shown in Table 1.
Multivariate logistic regression analysis of quality of life in patients
In Table 2, taking the total score of quality of life as dependent variables, education level, depressive symptoms, and anxiety symptoms (p <0.01) and monthly income (RMB), habitation, and stage of cancer (p
<0.15) were included in the equation for multiple linear stepwise regression. The results showed that there
were three factors in the equation: monthly income (RMB), depression and anxiety. After adjusting for
monthly income (RMB), the risk of poor quality of life of depressed patients was higher than that of non
depressed patients (OR=5.634, 95%CI: 3.397-9.343), and the risk of poor quality of life was increased in
anxiety group compared with non anxiety group (OR=2.644, 95%CI: 1.613-4.336).
Calculation of additive interaction index of depression and hypertension on quality of life
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As shown in Table 3, the reference is no depression and no hypertension. The OR value of non depression
with hypertension on quality of life was 0.913 (95%CI: 0.492-1.695); the OR value of depression without
hypertension on quality of life was 8.442 (95%CI: 5.666-12.578); the OR value of depression with hypertension
on quality of life was 11.846 (95%CI: 6.597-21.271). In table 4, the confidence interval of RERI and AP was
greater than 0, and the confidence interval of S was greater than 1, which indicated that depression and
hypertension had additive interaction on the occurrence of poor quality of life in patients with gynecological
tumor (this was a synergistic effect). AP was 0.295, indicating that 29.5% of the patients with poor quality
of life due to the interaction between depression and hypertension. According to Table 5 and Table 6, we
can also draw the conclusion that the OR value of non anxiety with hypertension on quality of life was 0.844
(95%CI: 0.480-1.483); the OR value of anxiety without hypertension on quality of life was 6.630 (95%CI:
4.527-9.711); the OR value of anxiety with hypertension on quality of life was 10.297 (95%CI: 5.647-18.775).
Anxiety and hypertension had additive interaction on the occurrence of poor quality of life in patients with
gynecological tumor (this was a synergistic effect). 37.1% (AP=0.371) of the patients with poor quality of
life due to the interaction between anxiety and hypertension.
Correlations among continuous variables
As shown in Table 7, depressive symptoms and anxiety symptoms were negatively correlated with quality
of life (r=-0.422, -0.388,p <0.01) and perceived social support (r=-0.538, -0.503,p <0.01). Perceived social
support was positively correlated with quality of life (r=0.514, p <0.01 ).
Hierarchical regression analysis
As shown in Table 8 and Table 9, age and monthly income (RMB) were added in the first step. In the
second block, depression, anxiety and perceived social support (PSS) were added respectively. Finally,
the PSS&Depression interaction term and the PSS&Anxiety interaction term were added in the last block
respectively. The PSS&Depression interaction term was negatively correlated with quality of life (β=-0.241,
p <0.01), and explained an extra 5.7% of the variance (F=68.649, adjusted R2 =0.369, ΔR2 =0.050, p <0.01).
The PSS&Anxiety interaction term was negatively correlated with quality of life (β=-0.235, p <0.01), and
explained an extra 5.6% of the variance (F=65.813, adjusted R2 =0.359, ΔR2 =0.048, p <0.01).
Simple slope analysis
In Figure 1, simple slope analysis showed that the association between depression and quality of life was
gradually decreased in the mean (B=-0.274, β=-0.237, p <0.01) and high (+1SD above the mean, B=-0.654,
β=-0.565, p <0.01) groups of perceived social support. The results showed that low perceived social support
(-1SD below the mean, B=0.106, β=0.092, p >0.05) was no statistical significance. In Figure 2, simple slope
analysis showed that the association between anxiety and quality of life was gradually decreased in the low
(-1SD below the mean, B=0.110, β=0.093,p <0.05), mean (B=-0.269, β=-0.229,p <0.01) and high (+1SD
above the mean, B=-0.648, β=-0.552, p <0.01) groups of perceived social support.
Discussion
The results showed that anxiety and depression were the influencing factors of quality of life. Foreign scholars
also pointed out that depression, anxiety and other emotions have a stronger impact on psychological level
than physical function [40]. Patients with gynecological tumor do not understand the disease and treatment,
leading to more anxiety. Anxiety can reduce the quality of life by affecting physical function [41,42]. For
cancer patients, depression can aggravate the side effects of cancer treatment, affect the therapeutic effect,
and even promote the recurrence and metastasis of tumor [43]. Therefore, anxiety and depression are risk
factors of quality of life in patients with gynecological tumor. This study showed that hypertension had
no effect on quality of life, which was different from previous studies [44], it may be caused by different
populations or other unknown factors. However, hypertension and anxiety or hypertension and depression
had additive interaction on the quality of life. The effect of two factors at the same time is greater than
that of single factor. Carroll et al. found that the patients with anxiety and depression were significantly
correlated with the incidence of hypertension [45]. Hamer et al. also found that anxiety and depression
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patients are more likely to cause varying degrees of blood pressure rise [46]. At present, many studies also
suggested that hypertension itself may lead to anxiety and depression [47]. Research showed that in patients
receiving anti-hypertensive treatment, 3/4 of them suffer from long-term illness, and most of them have
anxiety and depression [48]. Hypertension will cause depression, anxiety, cognitive impairment, physical
discomfort and sleep disorders. On the contrary, this psychological state will aggravate the condition of
hypertension, resulting in a vicious circle between hypertension and anxiety, depression, which affected the
prognosis of the disease, caused serious physical and mental consequences, and reduced the quality of life of
patients.
In this study, anxiety and depression were negatively correlated with PSS, and PSS was positively correlated
with quality of life, consistent with previous findings [49,50]. PSS moderates the effects of anxiety or
depression on quality of life of patients. Social support can be used as an individual and internal resource to
cope with and adapt to stress situations, enabling people to explain and deal with cancer, difficulties, hope
and rehabilitation [29]. Studies have confirmed that social support was strongly positively correlated with
the physiological and psychological aspects of long-term survival of cancer [51,52]. Hence, social support is
an important factor to predict the quality of life of cancer patients [50]. The key factor of social support
as a stress buffer is that the individual perceives that others will provide appropriate support, which will
reduce the emotional and physiological reactions of individual stress. This can explain why the more social
support patients feel during treatment, the more beneficial it is to improve depression and anxiety symptoms
[53]. Study also showed that only when social support is needed can social support buffer the symptoms of
anxiety and depression in cancer patients [54]. This can explain why lower social support is not obvious in
alleviating the relationship between depression, anxiety and quality of life in our study. Social support is
associated with reduced cancer-related stress and depression symptoms, positive psycho-social changes, and
lower mortality [51,52,55]. Based on the above theory, it is concluded that when patients have depression
or anxiety, social support has a positive effect on improving the quality of life, reducing the possibility of
depression or anxiety, thus changing the relationship between depression or anxiety and quality of life.
Strengths and limitations
First, compared with similar studies, the number of participants in this study is more than 700. Second,
we investigated depression, anxiety, hypertension and quality of life, and analyzed the influence of their
interaction on quality of life. Finally, a complex adjustment model based on the concept of social support is
also used. Social support helps to explain the relationship between depression and anxiety and quality of life
by regulating the model, which provides evidence for the mechanism of social support regulating depression
and anxiety disorder. This study is a cross-sectional study, so we can not get the causal relationship between
variables. The effect of confounding factors was not taken into account, and the conclusion may be biased. In
the future, we will continue to do longitudinal research on the samples involved, and consider more factors.
Conclusion
Depression, anxiety, hypertension and anxiety, and hypertension and depression have harmful effects on the
quality of life, and the effect of two factors at the same time is greater than that of single factor. Perceived
social support moderated the effects of anxiety or depression on quality of life of patients with gynecological
tumor. We should improve their social support level to prevent poor quality of life.
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