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Abstract
Background

Advanced schistosomiasis is the most serious outcome of infection and has a negative
impact on both physical fitness and mental health of patients, the latter of which has long
been overlooked. Therefore, we performed this systematic review and meta-analysis to esti-
mate the overall prevalence of depressive symptoms, one of the most common mental prob-
lems, in patients with advanced schistosomiasis in China.

Methods

Six electronic databases were searched for studies reporting the prevalence of depressive
symptoms in the targeted patients. Assessments were pooled using a fixed- or random-
effects model based on heterogeneity test. Subgroup analyses were further performed and
differences between/among groups were examined using the chi-squared test. The protocol
had previously been registered in PROSPERO (CRD42023406708).

Results

Atotal of 11 studies with 1,673 participants were included. The pooled prevalence of depres-
sive symptoms in advanced schistosomiasis in China was 62.01% (95% CI: 51.30% -
72.72%), with a significant heterogeneity among studies. Depressive symptoms were more
prevalent in patients with complications and more than half of the patients suffered a mild- or
moderate-level of depression. No publication bias was found, and sensitivity analysis
showed a stable result.

Conclusions

The overall prevalence of depressive symptoms in advanced schistosomiasis in China was
high enough to warrant psychotherapeutic interventions, especially for patients with compli-
cations. This would greatly prevent or/and reduce depression and improve their quality of
life.
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Author summary

Schistosomiasis is a neglected tropical disease (NTD) which affects more than 250 million
people across 78 countries worldwide. The three major schistosomes infecting humans
are Schistosoma mansoni, S. japonicum, and S. haematobium. In China, after 70 years of
control efforts, tremendous progress has been made, and now the number of schistosomia-
sis japonica infections is at its lowest historical level. However, advanced schistosomiasis,
which is the most serious outcome of schistosome infection, poses a great threat as an
increasing number of the patients have been diagnosed. Depression is a frequently occur-
ring mental health issue caused by the disease that has long been overlooked. Therefore,
we performed this meta-analysis to estimate the overall prevalence of depressive symp-
toms in patients with advanced schistosomiasis in China and its possible influential fac-
tors. We found that the pooled prevalence was 62.01% (95% CI: 51.30% - 72.72%) in the
targeted patients and the estimate was associated with complications of the disease. Our
study would call for psychological interventions to improve quality of life for patients with
advanced schistosomiasis.

Introduction

Schistosomiasis is considered to be a neglected tropical disease (NTD) [1]. As the third most
devastating tropical disease, it affects over 230 million people worldwide [2]. Of the three main
schistosome species that can infect humans (i.e., Schistosoma japonicum, S. mansoni and S.
haematobium), S. japonicum causes the most severe pathological lesions [3,4] due to its great-
est egg output, which deposit around the portal vein, causing blood flow obstruction and lead-
ing to the development of portal hypertension, collateral vessels, and splenomegaly [5]. In
addition to substantial enlargement of the spleen and liver as well as intestinal lesions, it also
causes focal cerebral symptoms and encephalic disease [6-8]. China is an endemic area for S.
japonicum and was once one of the four countries most affected by S. japonicum in the world
[9]. A survey in 1949 estimated that 11.6 million people in China were infected with schistoso-
miasis [10]. Thanks to the control work accessed by the central government for the past seven
decades, the number of schistosome infections has decreased significantly over time and the
schistosomiasis epidemic in China is currently at its lowest historical level. Nowadays, among
the 12 endemic provinces in China, five provinces have achieved the level of transmission
interruption and seven have achieved the level of transmission control [11]. However, the inci-
dence of advanced schistosomiasis has been steadily increasing due to the persistent progress
of the disease when without proper or/and timely treatment. For example, in 2020, out of
19,214 patients treated for schistosomiasis, a total of 19,209 cases (up to 99.97%) were diag-
nosed with advanced schistosomiasis [12]. The increasing number of advanced schistosomia-
ses has raised a significant challenge to achieving the goal of schistosomiasis elimination in
China by 2030 [13].

Human schistosomiasis caused by S. japonicum is divided into three phases: acute phase,
chronic phase, and advanced phase. Advanced schistosomiasis is the last stage and also the
most serious outcome of infection. It can occur when acute or chronic schistosomiasis is not
treated effectively and timely or people with long-term recurrent infections, as adult worms
can survive for years (or for decades) in mesenteric veins encrusted with host antigens [1,14-
16]. It has also been reported that advanced schistosomiasis can occur even after the patients
had been cured for more than 20 years [17]. There are currently four major types of advanced
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schistosomiasis in China, with two types (i.e., ascites and megalosplenia) being the most fre-
quently reported [18,19]. Most patients are associated with severe disability and poor quality
of life due to reduced aerobic capacity and complications related to impaired liver function
[20], causing a heavy disease burden [21-23].

Advanced schistosomiasis has emerged as a risk factor for psychological morbidity, specifi-
cally depression, highlighting the importance of addressing mental health concerns in con-
junction with the treatment of physical ailments [24]. The occurrence of depressive symptoms
in advanced schistosomiasis patients has been frequently reported and is often linked to con-
cerns regarding the prognosis of the disease [18,25,26]. Fang et al. found that 83.05% of
patients with advanced schistosomiasis had more positive items (i.e., depression, anxiety, ter-
ror and somatization) than normal based on the Self-Rating Anxiety Scale (SAS) and the Self-
Rating Depression Scale (SDS) [27]. However, the overall prevalence of depressive symptoms
in the target patients remains unclear. Therefore, in order to provide information on the prev-
alence of the depressive symptoms caused by S. japonicum infection in advanced schistosomia-
sis patients in China and its possible influencing factors, we performed this systematic review
and meta-analysis to synthesize the results of all relevant studies.

Methods
Registration and reporting

The protocol of this study has been previously registered in PROSPERO (CRD42023406708)
and this study also followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines [28].

Search strategy

We searched Chinese databases including China National Knowledge Infrastructure (CNKI),
WanFang Data Knowledge Service Platform (WanFang Data), China Science and Technology
Journal Database (CQVIP) and English databases including PubMed, The Cochrane Library
and Web of Science for studies reporting data on the prevalence of depression in advanced
schistosomiasis until November 5, 2023. The search strategy of the Chinese databases was
"wangixuexichongbing" AND ("yiyu" OR "xinli") and that of the English databases were
"advanced schistosomiasis" and "depression”. Meanwhile, the reference lists of all included
studies were manually searched for relevant studies.

Inclusion criteria
The review included all articles that met all of the following criteria:
a. Studies conducted in mainland China.

b. Patients with advanced schistosomiasis were diagnosed by schistosomiasis control units or
specialist hospitals according to the Diagnostic Criteria for Schistosomiasis (WS261-2006)
[29].

c. Articles reported the depressive symptoms prevalence or provided data that allowed the
estimate to be calculated.

d. Depressive symptoms were diagnosed with a standard scale such as SDS, SCL-90, or EQ-
5D-based series.

In the case of duplicate publications identified, only the latest studies among them or those
with the most complete data were selected. Articles in Chinese or English were retrieved, and
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were excluded if they did not meet any of the above criteria. There was no restriction on year
of publications.

Data extraction

Literature extraction was performed by two independent reviewers (YQ and MH). The follow-
ing information was extracted from each study by using a standardized form: the first author,
publication year, research year, province where study was conducted, study design, mean age
of participants (standard deviation, SD), sample size, diagnostic method for depressive symp-
toms, prevalence rate of depressive symptoms reported, degree of depression, as well as possi-
ble factors influencing depression prevalence (patients’ gender, marital status, and with
complications or not). In case of disagreement, a third reviewer (HS) was referred to and con-
sulted for consensus. The content extraction of the articles was recorded in Excel.

Study quality assessment

Two independent reviewers critically assessed the quality of each included study using the
Joanna Briggs Institute’s Critical Appraisal Checklist for Prevalence and Incidence Studies
[30]. The checklist consisted of nine questions each with four options including yes and no. A
’Yes’ means that the standard was met and a score of 1 would be awarded. Otherwise, a score
of 0 would be assigned. A maximum number of one point for every numbered item would
have been awarded to each study. A paper with a total score of > 7 points was considered to be
of high quality. Any discrepancies in the quality scores were resolved by further discussion
with other team members. EndNote 20 was used to organize the identified articles.

Statistical analysis

Statistical analysis was performed using R version 4.2.2 (https://www.R-project.org/) and R
studio (https://www.rstudio.com/) with the 'meta’ package [31]. The prevalence of depressive
symptoms was estimated by pooling the primary data from the included articles. A random or
fixed effects model was used to estimate the prevalence with its 95% confidence interval based
on the heterogeneity of all included studies. Heterogeneity was assessed using the Cochran Q
test (p < 0.1 indicated an existence of heterogeneity) and the I” statistic. The latter takes values
from 0 to 100%. It was assumed that I values of 25%, 50% and 75% represented for low, mod-
erate and high heterogeneity, respectively [32]. However, as I statistic is not able to give a true
picture of heterogeneity, we therefore computed prediction intervals to reflect the heterogene-
ity of this meta-analysis [33]. If the presence of significant heterogeneity was suggested, a sub-
group analysis was done to explore the sources of heterogeneity. It would be conducted
according to study period (2018-2022, 2013-2017 or 2004-2012), study design (cross-sec-
tional or clinical trial), region (province), diagnostic method for depressive symptoms, depres-
sion level (mild, moderate or severe), gender (male or female), marital status (married or
unmarried) and complications (yes or no). Before pooled analysis, the data of prevalence val-
ues were decided whether to be transformed with Freeman-Tukey double arcsine, arcsine, log,
logit or not based on their distribution [34]. If not following the normal distribution, arcsine
transformation can, when some values are either small or large, be applied. Double arcsine,
known as Freeman-Tukey double arcsine, is well-suited for the originally intended purpose of
providing a variance stabilizing transformation for a (single) proportion, which is superior to
the arcsine transformation. However, this transformation has general issues of monotonicity
and invertibility [35]. The log and logit transformations are frequently used with their formu-
las being more straightforward [36].
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The publication bias was assessed by visual inspection of the asymmetry of the funnel plot,
and its significance was examined with both Egger’s test [37] and Begg’s test [38] for certainty.
Sensitivity analysis was carried out by excluding studies one at a time. Statistical tests were
two-sided with a significance threshold of p < 0.05.

Results
Search results

The flow diagram is shown in Fig 1. A total of 160 relevant articles were obtained, of which 45
articles were duplicates and removed. After screening the titles and abstracts of the remaining
115 articles, 67 were further excluded. 48 full-text articles were then assessed for eligibility. Of
these, 25 articles had insufficient data, ten were not assessed by a standard method for depres-
sion, and two had duplicate data. Finally, 11 articles [21,39-48] with a total of 1,673 partici-
pants were included in this work.

Study characteristics and quality assessment

The characteristics of the 11 included studies are presented in Table 1. Nine were classified
into cross-sectional design and two into clinical trial. The regions where the 11 studies were
performed covered four provinces in China. Out of 1,673 participants with advanced schisto-
somiasis, 1,068 were diagnosed with depression problems. Five standard scales were used with
SDS in six studies, SCL-90 in two studies and the other three (EQ-5D-5L, EQ-5D plus, and
EQ-5D+C, all based on EQ-5D) each in only one of the remaining studies. The prevalence of
depressive symptoms in advanced schistosomiasis ranged from 30.30% to 86.60% among

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources

{ Identification of studies via databases and registers } L Identification of studies via other methods J
—
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3 =21); CQVIP (n = 39); PubMed
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Fig 1. PRISMA flow diagram of search results and study selection [28].
https://doi.org/10.1371/journal.pntd.0012003.g001
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Table 1. Selected characteristics of the 11 studies included in this systematic review and meta-analysis.

First author, Region Year of study Study Diagnostic method for Mean Age Depressive symptoms prevalence % JBI
year performed design depressive symptoms (SD) (depressions/participants) score
Wang, 2022 Jiangxi March 2019—March Cross- SDS 54.36 (8.07) 41.67 (50/120) 7
[39] 2022 sectional
Liu, 2021 Zhejiang 2020 Cross- EQ-5D-5L 75.04 (7.53) 62.40 (78/125) 7
[40] sectional
Zhou, 2020 Hunan December 2018— Clinical SDS 59.72 86.60 (84/97) 7
[41] November 2019 trial (11.63)
Pan, 2014 Hunan January 2012— Clinical SDS 45.03 (9.74) 30.30 (20/66) 8
[42] December 2013 trial
Zhou, 2014 Hunan January 2012— Cross- SDS 58.02 69.40 (143/206) 7
[43] December 2013 sectional (12.51)
Jia, 2011 [21] Hunan October 2007— Cross- EQ-5D plus 57.1(12.6) 80.90 (174/215) 8
January 2008 sectional
Nie, 2011 Jiangxi April 2005—August Cross- SDS NR 48.69 (149/306) 7
[44] 2010 sectional
Deng, 2008 Hunan & 2007 Cross- EQ-5D+C NR 76.07 (248/326) 8
[45] Hubei sectional
Xiong, 2008 Jiangxi 2004 Cross- SCL-90 55.4 (NR) 58.33% (35/60) 7
[46] sectional
Huang, 2006 Hubei April 2004—March Cross- SDS 57 (NR) 47.06 (48/102) 7
[47] 2005 sectional
Xiao, 1997 Hunan March 1993—October Cross- SCL-90 49 (13) 78.00 (39/50) 7
[48] 1993 sectional

Abbreviations: SDS, Self-Rating Depression Scale; EQ-5D-5L, EuroQol-5 Dimension-5 Level Questionnaire; EQ-5D plus, the EQ-5D extended with a cognitive
dimension; EQ-5D+C, the EQ-5D extended with a cognitive dimension; SCL-90, the Symptom Check List 90; NR, not reported.

https://doi.org/10.1371/journal.pntd.0012003.t001

studies. The quality of all included studies for this meta-analysis was rated as high because all
scored > 7 points according to the JBI checklists (see details in S2 Table).

Overall prevalence of depressive symptoms

As all values of the depressive symptoms prevalence of individual studies were not close to 0 or
1, and also followed the normal distribution (W = 0.96, p = 0.73), no transformation for the
prevalence data were needed in this meta-analysis. Due to the existence of the high heterogene-
ity among the included studies (Q = 212.02, p < 0.01; I* = 95%, p < 0.01), a random effects
model was used to estimate the overall prevalence of depressive symptoms in advanced schis-
tosomiasis. The pooled estimate was 62.01% (95% CI: 51.30%-72.72%). The prediction interval
was estimated to be 20.35% to 100%, which means that the true prevalence of depressive symp-
toms in 95% of all advanced patients would fall within this interval. The forest plot for the
pooled prevalence of all included studies is shown in Fig 2.

Subgroup analyses

As seen in Fig 3, to explore the possible sources of heterogeneity, subgroup analyses were per-
formed based on study period, study design, diagnostic method for depressive symptoms,
region, depression level, gender, marital status and complications, respectively. Significant dif-
ference was observed only among/between subgroups when based on depression level and
with complications or not. Four studies [41,43,44,47] provided prevalence data on the degree
of depression (Fig 4). The subgroup meta-analyses showed that their prevalence and confi-
dence intervals of three depression levels (mild, moderate or severe) were 27.55% (95% CI:
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Study Events Total

Wang, 2022 [39] 50 120 =

Liu, 2021 [40] 78 125 —a

Zhou, 2020 [41] 84 97 —

Pan, 2014 [42] 20 66 —+—

Zhou, 2014 [43] 143 206 —

Jia, 2011 [21] 174 215 —

Nie, 2011 [44] 149 306 -

Deng, 2008 [45] 248 326 s B

Xiong, 2008 [46] 35 60 —a—

Huang, 2006 [47] 48 102 —

Xiao, 1997 [48] 39 50 —a—

Random effects model 1673 —_—

Prediction interval : : : :
0.2 04 0.6 0.8

Heterogeneity: /12 = 95%, T2= 0.0309, p < 0.01

Prevalence 95%-Cl
0.4167 [0.3274; 0.5102]
0.6240 [0.5330; 0.7090]
0.8660 [0.7817; 0.9267]
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0.6942 [0.6264; 0.7563]
0.8093 [0.7503; 0.8595]
0.4869 [0.4297; 0.5445]
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9.1%
9.3%
8.7%
9.3%
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9.4%
9.5%
8.5%
8.9%
8.7%

100.0%

Fig 2. Forest plot of the prevalence of depressive symptoms in advanced schistosomiasis (n = 1,673). 95% CI, 95% confidence

interval.

https://doi.org/10.1371/journal.pntd.0012003.9002

24.28% - 30.83%), 28.01% (95% CI: 22.00% - 34.01%) and 5.68% (95% CIL: 0% - 13.58%),
respectively, with p < 0.01 among them. Three studies provided data on participants with
complications or not (Fig 5). Analysis showed that advanced schistosomiasis suffering from
complications had a slightly higher depression prevalence (61.45%, 95% CI: 43.66%-79.24%)
than those with no complications (41.54%, 95% CI: 36.61%-46.47%), with a significant differ-
ence (p = 0.03). The results above confirmed that depression level and with complications or
not are moderators of depressive symptoms prevalence for advanced schistosomiasis patients.

Test for subgroup differences

Subgroup No. studies  No. participants No. depressions 17 (%) Prevalence (%, 95% CI) =

X p value
Overall 11 1673 1068
Study period 0.39 0.82
2018-2022 3 342 212 97 63.68 (38.18, 89.18)
2013-2017 2 272 163 97 50.14 (11.81, 88.47) —_—
2004-2012 5 1009 654 96 62.55 (48.62, 76.48) ==t
Study design 0.01 0.94
Cross-sectional 9 1510 964 94 62.66 (53.08, 72.24)
Clinical trial 2 163 104 99 58.63 (34.60, 100.00) —_———
Region 35 0.05
Jiangxi 3 486 234 57 48.62 (40.77, 56.47)
Hunan 5 634 460 95 69.31 (49.88, 88.73) ——
Diagnostic method 1.20 0.27
SDS 6 897 494 96 54.22 (37.86, 70.57)
SCL-90 2 110 74 81 68.32 (49.05, 87.59) ——
Depression level 25.13 <0.01*
Mild 4 711 198 38 27.55(24.28, 30.83)
Moderate 4 711 194 65 28.01 (22.00, 34.01) g
Severe 4 711 32 92 5.68 (0.00, 13.58)
Gender 1.03 0.31
Male 4 426 250 84 57.58 (45.10, 70.05)
Female 4 308 140 89 46.80 (30.20, 63.40) ——
Marital status 2.51 0.11
Married 3 447 197 73 61.08 (40.52, 81.63)
Unmarried 3 81 50 0 44.06 (39.46, 48.66) L gl
Complications 4.47 0.03*
Yes 3 146 88 76 61.45 (43.66, 79.24)
No 3 382 159 0 41.54 (36.61, 46.47) gl

0

50

100

Fig 3. Subgroup analyses of prevalence (%, 95% CI) of depressive symptoms in advanced schistosomiasis. Four papers provided information on

the level of depression, four on genders, three on marital status and three on complications of the disease. * p < 0.05.

https://doi.org/10.1371/journal.pntd.0012003.g003
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Fig 4. Forest plot of depressive symptoms prevalence stratified by the level of depression.

https://doi.org/10.1371/journal.pntd.0012003.g004

Publication bias and sensitivity analyses

A funnel plot was conducted to evaluate publication bias (Fig 6). Both the Egger’s test (t =
-1.62, p = 0.14) and the Begg’s test (z = -0.93, p = 0.35) showed no evidence of publication bias.
Sensitivity analysis revealed that the pooled prevalence after excluding each study in turn var-
ied between 59.52% (95% CI: 48.97% - 70.07%) and 65.09% (95% CI: 55.31% - 74.87%), which
were similar to the above overall estimate, confirming robustness of the main analyses. See

Fig 7.

Discussion

In this meta-analysis, we aimed to estimate the overall prevalence of depressive symptoms in
patients with advanced schistosomiasis in China. A total of 11 studies with 1,673 participants
were included. The meta results showed that the pooled prevalence of depressive symptoms in
the affected patients in China was 62.01% (95% CI: 51.30% - 72.72%). The prediction interval
estimated the range of the true prevalence to be 20.35% to 100%, indicating that the true preva-
lence in 95% of comparable populations falls within this interval. Subgroup analyses showed
that high heterogeneity in the prevalence of depressive symptoms was found to be influenced
by the level of depression and accompanied complications, but not in various aspects of the
study methodology, including the study period, study design, or region. In patients with
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Fig 5. Forest plot of depressive symptoms prevalence stratified by suffering complications or not.

https://doi.org/10.1371/journal.pntd.0012003.g005

advanced schistosomiasis, the pooled prevalence of depressive symptoms was higher in mar-
ried than in unmarried patients and in men than in women, but neither was significant. There
was a significantly high level of heterogeneity among studies, but no publication bias was
found and sensitivity analysis showed the results of meta-analysis were stable.

The analysis revealed a surprisingly high prevalence of depressive symptoms in advanced
schistosomiasis in China. This was significantly higher than those found in other common
chronic diseases, for example, in cancer patients. The research by Ding et al. [49] reported the
pooled depression prevalence of 44.63% (95% CI: 42.24%-47.01%) in cancers in mainland
China. Depression was more prevalent in advanced schistosomiasis than in cancers may be
reasonable. The clinical symptoms of advanced schistosomiasis are varied and complex,
including anemia, stunted growth, genital damage, irreversible organ damage, and so on
[50,51], and are therefore difficult to be treated. Moreover, unacceptably high use of ineffective
therapies or inappropriate changes in care may lead to some complications such as upper gas-
trointestinal bleeding (UGIB) [9], the most important cause of death (over 50%) in advanced
schistosomiasis [18]. Anemia is a common complication and is also highly correlated with the
risk of death [52]. Advanced schistosomiasis patients with anemia would still feel impaired in
physical fitness and work capacity even though they had reached a status of "clinical cure" [53].
According to Jia et al. [21], impaired mobility (31.6%) and self-care (30.7%) were common in
patients with advanced schistosomiasis. The loss of income from manual labor and the cost of
necessary treatment has caused their financial stress. The patients suffer physically and/or feel
stressed psychologically, finally leading to the outcome of depression. People with depression
usually have higher levels of financial stress, impaired physical or work functioning and poor
health [54]. In our research, we did observe that the pooled prevalence of depressive symptoms
in patients was also significantly associated with complications of the disease. The high preva-
lence of depression problem was also reported for schistosomiasis caused by other African
schistosomes. For example, in Uganda, 88% (89/103) of S. mansoni patients with UGIB and

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0012003 March 7, 2024 9/16


https://doi.org/10.1371/journal.pntd.0012003.g005
https://doi.org/10.1371/journal.pntd.0012003

PLOS NEGLECTED TROPICAL DISEASES Depressive symptoms prevalence in advanced schistosomiasis patients in China

o
o
o
S
o
I
o
S
o Deng, 2008 [45]
S 0 Jia, 2011 [21]
E & Nie, 2011 [44]0
e e % 0 Zhou, 2014 [43]
E E Zhou, 2020 [41] ©
n
<
S
= 5
‘o Liu, 2021 [40]
o Wang, 2022 [39] :
8 | Huang, 2006 [47]0
o
o Pan, 2014 [42]
© o Xiao, 1997 [48]
O_ —
o
Xiong, 2008 [46] o
T T I T T T I
0.3 0.4 0.5 0.6 0.7 0.8 0.9
Prevalence
Fig 6. Funnel plots of the prevalence of depressive symptoms in advanced schistosomiasis.
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Fig 7. Sensitivity analysis of the prevalence of depressive symptoms in advanced schistosomiasis.
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hepatic schistosomiasis experienced depression [55]. As this kind of research is limited in
Africa where the highest burden of schistosomiasis exists, more work is needed.

We found that the pooled prevalence of the severe depression was 5.68%, but the mild or
moderate depression was up to 55.56% from the subgroup analyses of four articles using the
instrument tool SDS, which is compiled by Zung et al. [56]. This could be partially explained
by the reason that depression could worse over time. It should be recommended that to pre-
vent further progression to a severe level or to reduce the damage of depression, there are
intervention measures that could/should be put into practice. Research on experimental ani-
mals with advanced schistosomiasis revealed that social and environmental factors, rather
than the pathological process, could be the main causes of the mental problems [57]. Indeed,
in China, a national aid-program to provide free medical treatment to the patients with
advanced schistosomiasis has been carried out since 2004, but the subsidy could not cover the
entire cost [10]. Psychological interventions could help reduce advanced schistosomiasis
patients’ mental symptoms and promote their rehabilitation [41,58,59]. However, such inter-
ventions have not been effectively and widely integrated into the currently ongoing aid-pro-
gram in China. Our research here emphasized a critical need that psychological interventions,
together with more financial support should be given to advanced patients.

Schistosomiasis is one of about 20 diseases that are listed by the World Health Organization
(WHO) as the group of NTDs [60]. NTDs are infections prevail in tropical and subtropical
regions and are invariably linked to poverty, affecting at least 1 billion individuals [61,62]. The
NTDs policy currently priorities disease eradication, instead of acknowledging its associated
psychological consequences [63]. Those suffering from the infection were stigmatized and
were even looked down upon [64,65]. It is predicted that by the year 2030, mental health con-
ditions will be the leading burden of DALY (disability-adjusted life years) [66]. However,
research on mental health in patients caused by Schistosoma species (including S. japonicum,
S. mansoni and S. haematobium) infections are very limited [67,68], when compared to some
other NTDs like lymphatic filariasis [69]. This would warrant further research.

Limitations

We certainly acknowledged the following limitations of our study. Firstly, although the quality
of all included studies for this meta-analysis was rated as high, high heterogeneity was observed
in this meta-analysis. Even after subgroup analyses, there was still a high degree of heterogene-
ity within each subgroup, which meant that some other associated factors were not identified.
Secondly, no subgroup analysis could be conducted based on types of advanced schistosomia-
sis or the education level of patients as there was no data available. Future studies of this kind
should take into account these potential modifying effects. Thirdly, we have exclusively consid-
ered peer-reviewed studies and not included any grey literature, potentially causing the omis-
sion of research, such as those found in government reports. Finally, all included studies were
from lake and marshland areas (i.e., Hunan, Hubei, Jiangxi and Zhejiang) but not from moun-
tainous areas (i.e., Sichuan and Yunnan), which may lead to bias in generalization.

Conclusions

Our study highlighted the considerably high prevalence (62.01%, 95% CI: 51.30% - 72.72%) of
depressive symptoms in patients with advanced schistosomiasis in China. The prevalence esti-
mated varied significantly with depression level (mild, moderate or severe) or complications
(yes or no). It is strongly recommended that more attention should be paid on the mental
health of advanced schistosomiasis patients, especially those with complications. Psychological
interventions, if integrated into the ongoing medical treatment program in China (and even in
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the world) would be very helpful in preventing or/and reducing depressive symptoms and
then improving the quality of life of the targeted patients. These findings suggest that there
may be unmet mental health needs in relation to schistosomiasis (and other NTDs), particu-
larly in poor developing countries.

Supporting information

S1 Fig. Forest plot of depressive symptoms prevalence stratified by study period.
(TIF)

S2 Fig. Forest plot of depressive symptoms prevalence stratified by study design.
(TIF)

S3 Fig. Forest plot of depressive symptoms prevalence stratified by diagnostic methods.
(TIF)

S4 Fig. Forest plot of depressive symptoms prevalence stratified by regions of study set-
ting.
(TIF)

S5 Fig. Forest plot of depressive symptoms prevalence stratified by gender of participants.
(TIF)

S6 Fig. Forest plot of depressive symptoms prevalence stratified by marital status of partic-
ipants.
(TIF)

S1 Table. PRISMA checKlist.
(DOCX)

$2 Table. Quality assessment results of all included publications.
(DOCX)

S1 Text. Full-text articles retrieved and excluded.
(DOCX)

S2 Text. Interpretation of scores for depression in the standard scales used.
(DOCX)

§3 Text. Search strategy.
(DOCX)

Author Contributions

Conceptualization: Yu-Xin Qi, Da-Bing Lu.

Data curation: Yu-Xin Qi, Meng-Rui Huang.

Formal analysis: Yu-Xin Qi, Meng-Rui Huang, Hui-Ying Sun, Xiao-Yan Wu, Ze-Ting Liu.
Methodology: Yu-Xin Qi.

Supervision: Da-Bing Lu.

Validation: Meng-Rui Huang, Hui-Ying Sun, Xiao-Yan Wu, Ze-Ting Liu.

Writing - original draft: Yu-Xin Qi.

Writing - review & editing: Da-Bing Lu.

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0012003 March 7, 2024 12/16


http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0012003.s001
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0012003.s002
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0012003.s003
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0012003.s004
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0012003.s005
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0012003.s006
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0012003.s007
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0012003.s008
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0012003.s009
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0012003.s010
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0012003.s011
https://doi.org/10.1371/journal.pntd.0012003

PLOS NEGLECTED TROPICAL DISEASES Depressive symptoms prevalence in advanced schistosomiasis patients in China

References

1.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21,

Verjee MA. Schistosomiasis: Still a Cause of Significant Morbidity and Mortality. Res Rep Trop Med.
2019:153-163. https://doi.org/10.2147/RRTM.S204345 PMID: 32099508

Colley DG, Bustinduy AL, Secor WE, King CH. Human schistosomiasis. The Lancet. 2014; 383
(9936):2253-2264.

Zhou'Y, ChenY, Jiang Q. History of Human Schistosomiasis (bilharziasis) in China: From Discovery to
Elimination. Acta Parasitol. 2021; 66(3):760-769. https://doi.org/10.1007/s11686-021-00357-9 PMID:
33713275

Chen MG. Assessment of morbidity due to Schistosoma japonicum infection in China. Infect Dis Pov-
erty. 2014; 3(1):6. https://doi.org/10.1186/2049-9957-3-6 PMID: 24529186

Olveda DU, Olveda RM, Montes CJ, Chy D, Abellera JMB, Cuajunco D, et al. Clinical management of
advanced schistosomiasis: a case of portal vein thrombosis-induced splenomegaly requiring surgery.
BMJ Case Rep. 2014:bcr2014203897. https://doi.org/10.1136/bcr-2014-203897 PMID: 24939453

Ferrari TCA, Moreira PRR. Neuroschistosomiasis: clinical symptoms and pathogenesis. Lancet Neurol.
2011; 10(9):853-864. https://doi.org/10.1016/S1474-4422(11)70170-3 PMID: 21849166

Gryseels B. Schistosomiasis. Infect Dis Clin North Am. 2012; 26(2):383-397. https://doi.org/10.1016/j.
idc.2012.03.004 PMID: 22632645

McManus DP, Dunne DW, Sacko M, Utzinger J, Vennervald BJ, Zhou XN. Schistosomiasis. Nat Rev
Dis Primers. 2018; 4(1). https://doi.org/10.1038/s41572-018-0013-8 PMID: 30093684

Zhong FY, Liu CX, Zhang XP. Guideline adherence for the treatment of advanced schistosomiasis
japonica in Hubei, China. Parasitol Res. 2014; 113(12):4535-4541.

Wu W, Feng AC, Huang YX. Research and control of advanced schistosomiasis japonica in China.
Parasitol Res. 2015; 114(1):17-27. https://doi.org/10.1007/s00436-014-4225-x PMID: 25403379

LiL, Zhou Y, Wang T, Zhang S, Chen G, Zhao G, et al. Elimination of Schistosoma japonicum Trans-
mission in China: A Case of Schistosomiasis Control in the Severe Epidemic Area of Anhui Province.
Int J Environ Res Public Health. 2019; 16(1):138. https://doi.org/10.3390/ijerph16010138 PMID:
30621070

Zhang LJ, Xu ZM, Yang F, Dang H, Li YL, Lu S, et al. Endemic status of schistosomiasis in People’s
Republic of China in 2020. Chinese Journal of Schistosomiasis Control. 2021; 33(03):225-233. https://
doi.org/10.16250/j.32.1374.2021109 PMID: 34286522

Xu J, Li S-Z, Zhang L-J, Bergquist R, Dang H, Wang Q, et al. Surveillance-based evidence: elimination
of schistosomiasis as a public health problem in the Peoples’ Republic of China. Infect Dis Poverty.
2020; 9(1):63. https://doi.org/10.1186/s40249-020-00676-5 PMID: 32505216

Acharya S, Da’Dara AA, Skelly PJ. Schistosome immunomodulators. PLoS Pathogens. 2021; 17(12):
e€1010064. https://doi.org/10.1371/journal.ppat.1010064 PMID: 34969052

Harris AR, Russell RJ, Charters AD. A review of schistosomiasis in immigrants in Western Australia,
demonstrating the unusual longevity of Schistosoma mansoni. Trans R Soc Trop Med Hyg. 1984; 78
(3):385-388. https://doi.org/10.1016/0035-9203(84)90129-9 PMID: 6464135

Ross AGP, Bartley PB, Sleigh AC, Olds GR, Li Y, Williams GM, et al. Schistosomiasis. New Engl J
Med. 2002; 346(16):1212—1220. https://doi.org/10.1056/NEJMra012396 PMID: 11961151

Hua HY, Yin AH, Xu MH, Zhou ZY, You L, Guo HX. Advanced schistosomiasis reappeared after curing
seemingly being cured for over 20 years and without known history of reexposure to Schistosoma japo-
nicum. Parasitol Res. 2015; 114(9):3535-3538. https://doi.org/10.1007/s00436-015-4616-7 PMID:
26174487

Chen ML, LiuJY, Chen YY, Li Y, Cai SX. Qualitative research on psychological experiences of
advanced schistosomiasis patients. Chinese Journal of Schistosomiasis Control. 2015; 27(02):206—
207. PMID: 26263792

YangF, Xu J, Lu S, Cao CL, Li SZ, Zhang LJ. Analysis on epidemiological characteristics of current
advanced schistosomiasis cases in China based on the Epidemiological Dynamic Data Collection Plat-
form (EDDC). Chinese Journal of Schistosomiasis Control. 2021; 33(03):234-239+247.

Jiang H, Zhou J, Xia M, Li G, DiJ, Mao F, et al. Life expectancy and healthy life expectancy of patients
with advanced schistosomiasis in Hunan Province, China. Infect Dis Poverty. 2023; 12(1):4. https://doi.
org/10.1186/s40249-023-01053-8 PMID: 36709305

Jia TW, Utzinger J, Deng Y, Yang K, Li YY, Zhu JH, et al. Quantifying quality of life and disability of
patients with advanced schistosomiasis japonica. PLoS Negl Trop Dis. 2011; 5(2):€966. https://doi.org/
10.1371/journal.pntd.0000966 PMID: 21358814

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0012003 March 7, 2024 13/16


https://doi.org/10.2147/RRTM.S204345
http://www.ncbi.nlm.nih.gov/pubmed/32099508
https://doi.org/10.1007/s11686-021-00357-9
http://www.ncbi.nlm.nih.gov/pubmed/33713275
https://doi.org/10.1186/2049-9957-3-6
http://www.ncbi.nlm.nih.gov/pubmed/24529186
https://doi.org/10.1136/bcr-2014-203897
http://www.ncbi.nlm.nih.gov/pubmed/24939453
https://doi.org/10.1016/S1474-4422%2811%2970170-3
http://www.ncbi.nlm.nih.gov/pubmed/21849166
https://doi.org/10.1016/j.idc.2012.03.004
https://doi.org/10.1016/j.idc.2012.03.004
http://www.ncbi.nlm.nih.gov/pubmed/22632645
https://doi.org/10.1038/s41572-018-0013-8
http://www.ncbi.nlm.nih.gov/pubmed/30093684
https://doi.org/10.1007/s00436-014-4225-x
http://www.ncbi.nlm.nih.gov/pubmed/25403379
https://doi.org/10.3390/ijerph16010138
http://www.ncbi.nlm.nih.gov/pubmed/30621070
https://doi.org/10.16250/j.32.1374.2021109
https://doi.org/10.16250/j.32.1374.2021109
http://www.ncbi.nlm.nih.gov/pubmed/34286522
https://doi.org/10.1186/s40249-020-00676-5
http://www.ncbi.nlm.nih.gov/pubmed/32505216
https://doi.org/10.1371/journal.ppat.1010064
http://www.ncbi.nlm.nih.gov/pubmed/34969052
https://doi.org/10.1016/0035-9203%2884%2990129-9
http://www.ncbi.nlm.nih.gov/pubmed/6464135
https://doi.org/10.1056/NEJMra012396
http://www.ncbi.nlm.nih.gov/pubmed/11961151
https://doi.org/10.1007/s00436-015-4616-7
http://www.ncbi.nlm.nih.gov/pubmed/26174487
http://www.ncbi.nlm.nih.gov/pubmed/26263792
https://doi.org/10.1186/s40249-023-01053-8
https://doi.org/10.1186/s40249-023-01053-8
http://www.ncbi.nlm.nih.gov/pubmed/36709305
https://doi.org/10.1371/journal.pntd.0000966
https://doi.org/10.1371/journal.pntd.0000966
http://www.ncbi.nlm.nih.gov/pubmed/21358814
https://doi.org/10.1371/journal.pntd.0012003

PLOS NEGLECTED TROPICAL DISEASES Depressive symptoms prevalence in advanced schistosomiasis patients in China

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

Li YT. Study on disease burden of advanced schistosomiasis japonica in China. MA. Thesis, Chinese
center for disease control and prevention. 2019. Available from: https://kns.cnki.net/KCMS/detail/detail.
aspx?dbname=CMFD201902&filename=1019196036.nh

Torgerson PR, Macpherson CNL. The socioeconomic burden of parasitic zoonoses: Global trends. Vet
Parasitol. 2011; 182(1):79-95. https://doi.org/10.1016/j.vetpar.2011.07.017 PMID: 21862222

Walker J, Holm Hansen C, Martin P, Sawhney A, Thekkumpurath P, Beale C, et al. Prevalence of
depression in adults with cancer: a systematic review. Ann Oncol. 2013; 24(4):895-900. https://doi.org/
10.1093/annonc/mds575 PMID: 23175625

Hua HY, You H, Zhang Y, Tang F, Zhu ZQ, Gao Y, et al. Evaluation of quality of life in advanced schisto-
somiasis patients in Jiangsu Province. Chinese Journal of Schistosomiasis Control. 2010; 22(06):562—
566.

Nie YX, Xu TL. Cognitive behavioral therapy for depression in advanced schistosomiasis patients. Chi-
nese Journal of Schistosomiasis Control. 2012; 24(4):471—-473. PMID: 23236802

Fang XP. Survey on the psychological state of schistosomiasis patients and the analysis of their influ-
encing factors. Modern Nurse. 2005;(08):69-70.

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews. BMJ. 2021 Mar 29. https://doi.org/10.
1136/bmj.n71 PMID: 33782057

Chinese Center for Disease Control and Prevention, et al. Diagnostic Criteria for Schistosomiasis
(WS261-2006). 2006.

Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C. Methodological guidance for systematic reviews of
observational epidemiological studies reporting prevalence and cumulative incidence data. Int J Evid-
Based Hea. 2015; 13(3):147-158. https://doi.org/10.1097/XEB.0000000000000054 PMID: 26317388

Balduzzi S, Ricker G, Schwarzer G. How to perform a meta-analysis with R: a practical tutorial. Evid
Based Ment Health. 2019; 22(4):153—-160. https://doi.org/10.1136/ebmental-2019-300117 PMID:
31563865

Sedgwick P. Meta-analyses: heterogeneity and subgroup analysis. BMJ. 2013; 346:f4040. https://doi.
org/10.1136/bmj.f4040

Borenstein M, Higgins J P, Hedges L V, et al. Basics of meta-analysis: I(2) is not an absolute measure
of heterogeneity. Res Synth Methods. 2017; 8(1):5—-18. https://doi.org/10.1002/jrsm.1230 PMID:
28058794

Barendregt JJ, Doi SA, Lee YY, Norman RE, Vos T. Meta-analysis of prevalence. J Epidemiol Commu-
nity Health. 2013; 67(11):974-897. https://doi.org/10.1136/jech-2013-203104 PMID: 23963506

Réver C, Friede T. Double arcsine transform not appropriate for meta-analysis. Res Synth Methods.
2022; 13(5):645-648. https://doi.org/10.1002/jrsm.1591 PMID: 35837800

Lin L, Xu C. Arcsine-based transformations for meta-analysis of proportions: Pros, cons, and alterna-
tives. Health Sci Rep. 2020; 3(3):e178. https://doi.org/10.1002/hsr2.178 PMID: 32728636

Egger M, Smith GD, Schneider M, Minder C. Bias in meta-analysis detected by a simple, graphical test.
BMJ. 1997; 315(7109):629-634. https://doi.org/10.1136/bmj.315.7109.629 PMID: 9310563

Begg CB, Mazumdar M. Operating characteristics of a rank correlation test for publication bias. Bio-
metrics. 1994; 50(4):1088—-1101. PMID: 7786990

Wang XQ. Analysis of anxiety and depression status of patients with advanced schistosomiasis and its
influencing factors. Chinese General Practice Nursing. 2022; 20(34):4891-4893.

Liu R, Zhang JF, Yan XL, Wen LY. Comparative study of SF-36 and EQ-5D-5L in evaluating quality of
life for patients with advanced schistosomiasis. Chinese Journal of Parasitology and Parasitic Diseases.
2021; 39(05):639-646.

Zhou RH, Yu HQ, Liu JX, Xiao CL, Pan J, Lai RY, et al. Effect of rational emotive therapy on negative
emotion in advanced schistosomiasis patients with repeated hospitalization. Chinese Journal of Schis-
tosomiasis Control. 2020; 32(03):308-310.

Pan J, Shao ZW, Liu L, Zhou RH, Yu HQ. Study on the effect of psychological intervention on negative
emotions in patients with advanced schistosomiasis of the giant spleen type in the perioperative period.
Modern Nurse. 2014(11):132-134.

Zhou RH, Pan J, Liu KF, Shao ZW, Lai RY, Yu HQ. Quality of life and factors influencing depression in
patients with advanced schistosomiasis. Journal of Nursing. 2014; 21(16):65-68.

Nie YX. Depression prevalence and quality of life of patients with advanced schistosomiasis. Chinese
Journal of Schistosomiasis Control. 2011; 23(5):579-581. PMID: 22263517

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0012003 March 7, 2024 14/16


https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD201902&filename=1019196036.nh
https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD201902&filename=1019196036.nh
https://doi.org/10.1016/j.vetpar.2011.07.017
http://www.ncbi.nlm.nih.gov/pubmed/21862222
https://doi.org/10.1093/annonc/mds575
https://doi.org/10.1093/annonc/mds575
http://www.ncbi.nlm.nih.gov/pubmed/23175625
http://www.ncbi.nlm.nih.gov/pubmed/23236802
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1097/XEB.0000000000000054
http://www.ncbi.nlm.nih.gov/pubmed/26317388
https://doi.org/10.1136/ebmental-2019-300117
http://www.ncbi.nlm.nih.gov/pubmed/31563865
https://doi.org/10.1136/bmj.f4040
https://doi.org/10.1136/bmj.f4040
https://doi.org/10.1002/jrsm.1230
http://www.ncbi.nlm.nih.gov/pubmed/28058794
https://doi.org/10.1136/jech-2013-203104
http://www.ncbi.nlm.nih.gov/pubmed/23963506
https://doi.org/10.1002/jrsm.1591
http://www.ncbi.nlm.nih.gov/pubmed/35837800
https://doi.org/10.1002/hsr2.178
http://www.ncbi.nlm.nih.gov/pubmed/32728636
https://doi.org/10.1136/bmj.315.7109.629
http://www.ncbi.nlm.nih.gov/pubmed/9310563
http://www.ncbi.nlm.nih.gov/pubmed/7786990
http://www.ncbi.nlm.nih.gov/pubmed/22263517
https://doi.org/10.1371/journal.pntd.0012003

PLOS NEGLECTED TROPICAL DISEASES Depressive symptoms prevalence in advanced schistosomiasis patients in China

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Deng Y. The study on disease burden of advanced schistosomiasis and the quality of life of patients.
MA. Thesis, Chinese center for disease control and prevention. 2008. Available from: https://kns.cnki.
net/KCMS/detail/detail.aspx?dbname=CMFD201902&filename=1019196036.nh

Huang HY, Li M, Yang HH, Chen ML, Chen HY, Li Y. Survey on the prevalence of depression in rural
patients with advanced schistosomiasis and intervention. China Health Vison. 2006; 14(6):2.

Xiao YX, Zhang HY, Yue CY, Li YM, Chen MY, Pei GR. Analysis of the SCL-90 scale in 50 patients with
advanced schistosomiasis. Chinese Journal of Schistosomiasis Control. 1997;(03):186.

Xiong YK, Xiong YM, Wan LH. Study of the psychological status and living quality in patients with
advanced schistosomiasis. Chinese Journal of Schistosomiasis Control. 2008;(04):324+262.

Ding X, Wu M, Zhang Y, Liu Y, Han Y, Wang G, et al. The prevalence of depression and suicidal idea-
tion among cancer patients in mainland China and its provinces, 1994—2021: A systematic review and
meta-analysis of 201 cross-sectional studies. J Affect Disord. 2023 Feb 15. https://doi.org/10.1016/j.
jad.2022.12.011 PMID: 36496103

Deol AK, Fleming FM, Calvo-Urbano B, Walker M, Bucumi V, Gnandou |, et al. Schistosomiasis—
Assessing Progress toward the 2020 and 2025 Global Goals. New Engl J Med. 2019; 381(26):2519—
2528. https://doi.org/10.1056/NEJMoa1812165 PMID: 31881138

Song LG, Wu XY, Zhang BB, Liu JH, Ning A, Wu ZD. A cross-sectional survey comparing a free treat-
ment program for advanced schistosomiasis japonica to a general assistance program. Parasitol Res.
2017; 116(11):2901-2909. https://doi.org/10.1007/s00436-017-5596-6 PMID: 28884235

Li CL, Ren GH, Deng WC, Li SM, Hu BJ, Shi Y, et al. Prevalence and incidence of advanced schistoso-
miasis and risk factors for case fatality in Hunan Province, China. Acta Tropica. 2021 May. https://doi.
org/10.1016/j.actatropica.2021.105862 PMID: 33617765

Wu XH, Wang TP, Lu DB, Hu HT, Gao ZB, Zhu CG, et al. Studies of impact on physical fithess and
working capacity of patients with advanced Schistosomiasis japonica in Susong County, Anhui Prov-
ince. Acta Tropica. 2002; 82(2):247-252.

Chen LS. Empirical Examination of Current Depression Categories in a Population-Based Study: Symp-
toms, Course, and Risk Factors. Am J Psychiat. 2000; 157(4):573-580. https://doi.org/10.1176/appi.
ajp.157.4.573 PMID: 10739416

Opio C K, Kazibwe F, Rejani L, et al. Hepatic schistosomiasis, upper gastrointestinal bleeding, and
health related quality of life measurements from the Albert Nile Basin. J Patient Rep Outcomes. 2021; 5
(1):112. https:/doi.org/10.1186/s41687-021-00389-9 PMID: 34718894

Zung WW, Richards CB, Short MJ. Self-rating depression scale in an outpatient clinic. Further validation
of the SDS. Arch Gen Psychiatry. 1965; 13(6):508-515. https://doi.org/10.1001/archpsyc.1965.
01730060026004 PMID: 4378854

Tang XS, Ji WX, Xiong CR, Zhou YH, Xu YL, Tong DS. Study on anxiety-like behavior of mice with late-
stage infection of Schistosoma japonicum. Chinese Journal of Parasitology and Parasitic Diseases.
2022; 40(05):622—-628+634.

Lai RY. Observation on the effect of perioperative nursing intervention in advanced schistosomiasis
patients with megalosplenia. Journal of Tropical Diseases and Parasitology. 2021; 19(01):39—-40+46.

Yang L, Liu JJ. Study on psychological intervention to improve negative emotions of peri-operative
patients with advanced schistosomiasis. Chinese Journal of Modern Nursing. 2013; 19(13):1526-1527.

Savioli L, Albonico M, Colley DG, et al. Building a global schistosomiasis alliance: an opportunity to join
forces to fight inequality and rural poverty. Infect Dis Poverty. 2017; 6(1):65. https://doi.org/10.1186/
s40249-017-0280-8 PMID: 28330495

Molyneux D H, Savioli L, Engels D. Neglected tropical diseases: progress towards addressing the
chronic pandemic. Lancet. 2017; 389(10066):312—-325. https://doi.org/10.1016/S0140-6736(16)30171-
4 PMID: 27639954

Chami G F, Bundy D a P. More medicines alone cannot ensure the treatment of neglected tropical dis-
eases. Lancet Infect Dis. 2019; 19(9):e330—e336. https://doi.org/10.1016/S1473-3099(19)30160-4
PMID: 31160190

Bailey F, Eaton J, Jidda M, et al. Neglected Tropical Diseases and Mental Health: Progress, Partner-
ships, and Integration. Trends Parasitol. 2019; 35(1):23-31. https://doi.org/10.1016/.pt.2018.11.001
PMID: 30578149

Musuva RM, Awiti A, Omedo M, et al. Community knowledge, attitudes and practices on schistosomia-
sis in western Kenya—the SCORE Project. Am J Trop Med Hyg. 2014; 90(4):646-52. https://doi.org/
10.4269/ajtmh.13-0488 PMID: 24534810

Odhiambo GO, Musuva RM, Atuncha VO, et al. Low levels of awareness despite high prevalence of
schistosomiasis among communities in Nyalenda informal settlement, Kisumu city, western Kenya.
PLoS Negl Trop Dis. 2014; 8(4):e2784. https://doi.org/10.1371/journal.pntd.0002784 PMID: 24699502

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0012003 March 7, 2024 15/16


https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD201902&filename=1019196036.nh
https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD201902&filename=1019196036.nh
https://doi.org/10.1016/j.jad.2022.12.011
https://doi.org/10.1016/j.jad.2022.12.011
http://www.ncbi.nlm.nih.gov/pubmed/36496103
https://doi.org/10.1056/NEJMoa1812165
http://www.ncbi.nlm.nih.gov/pubmed/31881138
https://doi.org/10.1007/s00436-017-5596-6
http://www.ncbi.nlm.nih.gov/pubmed/28884235
https://doi.org/10.1016/j.actatropica.2021.105862
https://doi.org/10.1016/j.actatropica.2021.105862
http://www.ncbi.nlm.nih.gov/pubmed/33617765
https://doi.org/10.1176/appi.ajp.157.4.573
https://doi.org/10.1176/appi.ajp.157.4.573
http://www.ncbi.nlm.nih.gov/pubmed/10739416
https://doi.org/10.1186/s41687-021-00389-9
http://www.ncbi.nlm.nih.gov/pubmed/34718894
https://doi.org/10.1001/archpsyc.1965.01730060026004
https://doi.org/10.1001/archpsyc.1965.01730060026004
http://www.ncbi.nlm.nih.gov/pubmed/4378854
https://doi.org/10.1186/s40249-017-0280-8
https://doi.org/10.1186/s40249-017-0280-8
http://www.ncbi.nlm.nih.gov/pubmed/28330495
https://doi.org/10.1016/S0140-6736%2816%2930171-4
https://doi.org/10.1016/S0140-6736%2816%2930171-4
http://www.ncbi.nlm.nih.gov/pubmed/27639954
https://doi.org/10.1016/S1473-3099%2819%2930160-4
http://www.ncbi.nlm.nih.gov/pubmed/31160190
https://doi.org/10.1016/j.pt.2018.11.001
http://www.ncbi.nlm.nih.gov/pubmed/30578149
https://doi.org/10.4269/ajtmh.13-0488
https://doi.org/10.4269/ajtmh.13-0488
http://www.ncbi.nlm.nih.gov/pubmed/24534810
https://doi.org/10.1371/journal.pntd.0002784
http://www.ncbi.nlm.nih.gov/pubmed/24699502
https://doi.org/10.1371/journal.pntd.0012003

PLOS NEGLECTED TROPICAL DISEASES Depressive symptoms prevalence in advanced schistosomiasis patients in China

66.

67.

68.

69.

Litt E, Baker M C, Molyneux D. Neglected tropical diseases and mental health: a perspective on comor-
bidity. Trends in Parasitology. 2012; 28(5):195-201. https://doi.org/10.1016/j.pt.2012.03.001 PMID:
22475459

Kimura E, Moji K, Uga S, et al. Effects of Schistosoma haematobium infection on mental test scores of
Kenyan school children. Tropical Medicine and Parasitology: Official Organ of Deutsche Tropenmedizi-
nische Gesellschaft and of Deutsche Gesellschaft fur Technische Zusammenarbeit (GTZ). 1992; 43
(3):155—-158. PMID: 1470832

Kasambala M, Mduluza T, Vengesai A, Mduluza-Jokonya T, Jokonya L, Midzi H, et al. Effect of Schisto-
soma haematobium infection on the cognitive functions of preschool age children and benefits of treat-
ment from an endemic area in Zimbabwe. BMC Infect Dis. 2022; 22(1):809. https://doi.org/10.1186/
§12879-022-07784-7 PMID: 36316647

Obindo J, Abdulmalik J, Nwefoh E, et al. Prevalence of depression and associated clinical and socio-
demographic factors in people living with lymphatic filariasis in Plateau State, Nigeria. PLoS Negl Trop
Dis. 2017; 11(6):e0005567. https://doi.org/10.1371/journal.pntd.0005567 PMID: 28570585

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0012003 March 7, 2024 16/16


https://doi.org/10.1016/j.pt.2012.03.001
http://www.ncbi.nlm.nih.gov/pubmed/22475459
http://www.ncbi.nlm.nih.gov/pubmed/1470832
https://doi.org/10.1186/s12879-022-07784-7
https://doi.org/10.1186/s12879-022-07784-7
http://www.ncbi.nlm.nih.gov/pubmed/36316647
https://doi.org/10.1371/journal.pntd.0005567
http://www.ncbi.nlm.nih.gov/pubmed/28570585
https://doi.org/10.1371/journal.pntd.0012003

