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Somatic Symptom Disordersof |CU Nursestreating COVID-19 pneumonia patientsin
Wuhan, China

Abstract

Objective. In treating highly infectious COVID-19 pneumoni@&U nurses face a high
risk of developing somatic symptom disorder (SSI)e present study aims to investigate
the symptoms and causes of SSD of ICU nursesnge@0OVID-19 pneumonia. The research
results are expected to provide evidence for thtabBshment of a better management
strategy.

Methods. This study enrolled a total of 140 ICU nurses wheravselected by Jiangsu
Province Hospital to work in Wuhan (the epicentethe COVID-19 epidemic in China) on
3 February 2020. A questionnaire “Somatic SymptorsoBiers for ICU Nurses in Wuhan
No.1 Hospital” was designed based on the “Inteomati Classification of Functioning,
Disability and Health” (ICF). Exploratory factor aysis was performed to cluster the
symptoms, and logistic regression analysis to firedrisk factors of the symptoms.

Results. Five major symptoms were chest-discomfort-and-petipin (31.4%), dyspnea
(30.7%), nausea (21.4%), headache (19.3%), andnds= (17.9%). In exploratory factor
analysis, the symptoms were classified into thiesters: Cluster A of breathing and sleep
disturbances (dizziness, sleepiness, dyspnea)teClisof gastrointestinal complaints and
pain (nausea, headache), and Cluster C of genegmaptesms (xerostomia, fatigue,
chest-discomfort-and-palpitation). In Cluster Ajnef/feces splash, sex, and sputum splash
were independent predictive factors. In Clusterffdl, of protective glasses and urine/feces
splash were independent predictive factors. In t€fu€, urine/feces splash and urine/feces
clearance were independent predictive factors.

Conclusion. The ICU nurses in Wuhan showed varying and ovpitap SSDs. These
SSDs could be classified into three symptom clastBased on the characteristics of their
SSDs, specific interventions could be implementeskifeguard the health of ICU nurses.

Key words

COVID-19; Intensive Care Units; Symptom Clusterpfpyoms; Occupational Exposure

I ntroduction

COVID-19 pneumonia has been listed Category B tidas disease and is being treated
in a category similar to that of Category A by tational Health Commission of China. A
large proportion of COVID-19 patients will progress a critical condition which needs
intensive care. However, given the challengeseating this disease, ICU nurses are highly
prone to somatic symptom disorder (SSD) which soaisited with the interaction of biology,
cognition, emotion, behavior and environnferithe ICU nurses must manage a heavy
workload requiring frequent invasive procedures dngh attention levels. Therefore,
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safeguarding the physical and psychological heaftiCU nurses can provide a major
contribution to the success of epidemic controlA symptom cluster is a stable group of two
or more co-existing symptoms. The symptom clusteisne population may show overlaps
and interactions, a phenomenon that should be wedoto improve the efficiency of
managing the disordér. Currently, no study has investigated SSDs in I@itses fighting at
the frontline against the COVID-19 epidemic. Presiostudies have confirmed that an
individual's response to SSD is dependent on physamotional and social factofs This
study aims to analyze SSDs and associated ris@rfact 140 ICU nurses who were sent by
Jiangsu Province Hospital to No.1 Hospital of Wuhtae epicenter of COVID-19 epidemic.

Methods
Sample

A total of 140 nurses at COVID-19 pneumonia ICUsenselected through convenience
sampling. Inclusion criteria: (1) Employed as d-fuhe nurse at Jiangsu Province Hospital,
(2) Aged 20-50 years; (3) Has worked at an ICUderious/critical COVID-19 pneumonia
patients in Wuhan; (4) Presented informed condextlusion criteria: (1) No experience in
an ICU in Wuhan; (2) Lactation.

The Symptom Scale

A guestionnaire “Somatic Symptom Disorders for I§Urses in Wuhan No.1 Hospital”
was designed based on “International Classificatibrunctioning, Disability and Health”
(ICF) . The questions were set out during an expert mgaiitended by team leaders,
rehabilitation therapists, psychologists, and IQWses. Twelve second-level ICF categories
were selected from the component of “Body Functiam”ICF (Table 1). At this step,
standardized ICF-linking rules were ugedFinally, a list of ICF categories was compileditth
was intended to cover 16 symptoms that ICU nureakladeasonably have experienced when
treating COVID-19 pneumonia patients in Wuhan, @h{ffable 1). The frequency and
severity of each symptom were scaled (0, no; 1d;2il moderate; 3, severe).

Another questionnaire was designed to evaluatpdbksible risk factors. Included in this
guestionnaire were three datasets: demographic (@ata age, educational background,
marriage, etc.), career data (working years, wa@rkyears in a particular department,
previous in-hospital rotation, title, position, eical level, etc.), and data about ICU work in
Wuhan (frequency and time in ICU, extra work, expesto contaminants and treatment,
invasive procedures, etc.).

Table 1 ICF Categories and symptoms

Symptom ICF categories




sleepiness b134-Sleep functions

b220-Sensations associated with seeing

dry eyes . .
Yy ey and adjacent structure function
. b240-Sensation associated with hearing
dizziness . .
and vestibular functions
stomachache
headache
b280-Sensation of pain
waist pain
neck pain
dyspnea b440-Respiration functions
cough b450-Additional respiratory functions
fatigue b455-Exercise tolerance functions

. L b460-Sensations associated with
chest-discomfort-and-palpitation _ . .
cardiovascular and respiratory functions
emesis b510-Ingestion functions
diarrhea b525-Defecation functions

b535-Sensations associated with the

"R digestive system
xerostomia b545-Water, mineral and electrolyte
sweating balance functions
105
106
107  Procedures
108 The questionnaires were handed out through We@habnline APP. Participants who

109  met the study criteria logged onto a website (Hitpvw.wjx.cn) to complete the survey. The

110 investigators informed the nurses of the detailshefresearch. All the questionnaires were
111  completed and returned (an efficiency of 100%) @&ays after the first group of ICU nurses

112  started work in Wuhan The study was approved kg d¢thics committee of Jiangsu

113 Province Hospital (2020-SR-101).
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Data Analysis

The data were analyzed with SPSS 25.0. Descriptiadysis was performed for the data
on general characteristics and SSDs. Enumeratiten wlare presented as frequencies and
percentages, measurement data in normal distrimitis meanzSD, and measurement data
in skewed distributions as medians and interqeartihges. Exploratory factor analysis was
performed to assess the presence of correlatidngbe particular types of symptoms which
might reflect symptom complexes. To express thepggms accurately, this study included
the variables ranking in the top 10 in both frequemnd severity. Factor loading was
calculated through principal component analysis aotdtion through varimax. The factors
were selected according to the following criterfd) eigenvalue>1 (Kaiser criterion); (2)
suitable for Cattell's 16 Personality Factors T€8), containing at least two within factor
variance; (4) having psychological implications; (6adings of 0.5 or higher. Logistic
regression analysis was used to explain the inéiwaships of symptom clusters and
variables in three datasets (demographic dataecdega, and data about ICU wor&30.05.

Results
Sample Characteristics

During one week (15-22 February 2020) after thesesirstarted the work in ICUs in
Wuhan No.1 Hospital, 63 person-times of COVID-1%mpmonia cases were admitted,
including 35 serious/critical cases (55.56%) ardk8ths (4.76%). A total of 140 nurses were
surveyed, including 118 females (84.3%), and 63riedmurses (45%). The mean age was
29.35+4.92 years (range 22-43 years). The nursesvbeked for a mean of 7.03+5.44 years
(range 1-23 years), and a mean of 3.66+3.70 yeaarsgé 1-18 years) in a particular
department (such as ICU, emergency, respiratorgrti@ent, infectious disease department).
Other general data are shown in Table 2.

Table 2 General data of the nurses

Numbe (%)
Junior college degree 30 21.4
Educational Bachelor’s degree 109 77.9
background
Master’s degree 1 0.7

Title Nurse 23 16.4
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Senior nurse 81 57.9

Supervisor nurse 32 22.9
Co-chief superintendent nurse 4 2.9
Nurse 136 97.1
Position
Head nurse 4 2.9
NO-N1 74 52.9
N2 36 25.7
Technical level
N3 28 20
N4 2 1.4
In-hospital rotation(x+s) 2.14+1.38

Scores of SSD symptoms

Each nurse showed a median of 1.5 (mean 2.04+&3%D symptoms and a median of 2
(3.8846.13) symptom onsets. The 10 most frequent mpgyms were
chest-discomfort-and-palpitation (31.4%), dyspn&®.{%), nausea (21.4%), headache
(19.3%), dizziness (17.9%), xerostomia (15.7%),gte (15.0%), sleepiness (9.3%),
sweating (8.6%), and waist pain (7.1%). The 10 nemstere symptoms were dyspnea
(0.74£1.17), chest-discomfort-and-palpitation (@6322), headache (0.40+0.90), fatigue
(0.30£0.77), xerostomia (0.30+0.75), dizziness 48(R271), nausea (0.29+0.61), sleepiness
(0.19+0.66), dry eyes (0.14+0.56), and diarrhef3$0.61).

Symptom clusters

Exploratory factor analysis was performed basedemmt SSDs, the frequency and
severity of which both ranked in the top 10, inehgd nausea,
chest-discomfort-and-palpitation, dyspnea, sleegsinalizziness, fatigue, xerostomia, and
headache. KMO value of 0.694 and P<0.001 (Baudlsfihericity test) indicated these factors
were suitable for factor analysis. The resultsnsdtbthree common factors (eigenvalue>1)
explaining 55.75% of common variance. After rotatiith varimax, the factor loadings
were calculated, as shown by the matrix in Tabl&iBally, three symptom clusters were
defined: Cluster A of breathing and sleep distudean(dizziness, sleepiness, dyspnea);
Cluster B of gastrointestinal complaints and pamauGea, headache); and Cluster C of
general symptoms (xerostomia, fatigue, chest-disodrand-palpitation). The score of each
cluster was the total of each symptom score (Taple



168 Table 3 Symptom clusters of ICU nurses

Cluster score

NO.1 NO.2 NO.3
(X£s)
Dizziness 0.71 - -
Sleepiness 0.68 - - 1.22+1.88
Dyspnea 0.621 - -
Nausea - 0.819 - 0.69+1.17
Headache - 0.596 -
Xerostomia - - 0.815
Fatigue - - 0.637 1.22+1.89
Chest-discomfort-and-palpitation - - 0.51
Explained variance (%) 21.75 17.1 16.91 -
169
170  Risk factors of symptom clusters
171 Table 4 shows the 15 types of nursing operationk ldntypes of exposure. A total of

172 599 person-times of invasive operations (4.28+Ti#@s per person) and 46 person-times of
173 body fluid/blood exposure (0.33+0.58 times per peysvere reported. On average, one nurse
174  accomplished 2.57+0.95 shifts of ICU work. A totél16 nurses (11.4%) had taken on extra
175  work.

176
177 Table 4 Nursing operations and types of exposure
Operation Persosr-tlme Proportion Exposure Person-time®&roportion
. . Fall of protective
Endotracheal intubation 6 1.00 glasses 12 26.09
Deep vein catheterizati 3 0.5C Fall of masl 4 8.7
Venous indwelling need 26 4.34 Fall of shielc 1 2.17
Artery indwelling need| 0 0.0cC Glove fal 8 17.3¢
Open suctio 21 3.51 Glove broke 8 17.3¢
- Protective garmer
Close suction 137 22.87 broken 0 0.00
Clearing oral and nas 84 14.02 Protective garmer 3 6.52

secretions contaminated



Replacing the instrumen

fixing the endotracheal tube 3 0.50 Blood splash 1 2.17
Sputum sample collecti 16 2.67 Sputum splas 3 6.52
Blood sample collectic 35 5.84 Urine/feces splas 1 2.17
Venous transfusic 91 15.1¢ Other: 5 10.87
Venous injectio 35 5.84
Urine/feces clearan 11€ 19.37
Corpse treatme 5 0.8<
Other: 19 3.17
178
179 Taking the occurrence of symptom clusters as arckpd variable and the factors in the

180 three datasets as independent variables, the watd@ox regression analysis showed that
181  sex, sputum splash, urine/feces splash, and uecesfclearance were risk factors for the
182 occurrence of symptom clusters (P<0.05). Usingehesk factors as independent variables
183 and the occurrence of symptom clusters as a dependwiable, the multiple linear
184  regression analysis showed that urine/feces spléaiale, and sputum splash were
185 independent predictive factors for Cluster A; fallprotective glasses and urine/feces splash
186  were independent predictive factors of Cluster B¢l arine/feces splash and urine/feces
187  clearance were independent predictive factors fost€r C (Table 5).

188
189
190 Table 5 Logistic regression analysis on the rigitdes of three symptom clusters
: Regression StandarQized
Variables coefficient SE regre.s.smn t p
coefficient
Cluster A (Constan? 1.924 0.755 2.55 0.012
Urine/feces splash 1.252 0.195 0.457 6.417 0.000
Sex -0.82 0.397 -0.133 -2.063 0.041
Sputum splash 1.46 0.237 0.4 6.16 0.000
R=0.669 F=27.306 P=0.000
Cluster B (Constan? 0.41 0.092 4.475 0.000
Fall of protective 0.55 0.266 0.153 2.066  0.041

glasses



Urine/feces splash 0.69 0.106 0.48 6.483 0.000

R=0.789 F=27.547 P=0.000

Cluster C Urine/feces splash 1.982 0.17 0.693 11.65 0.000

Urine/feces clearance 0.32 0.105 0.186 3.06 0.003

R=0.789 F=31.097 P=0.000
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Discussion

On 30 January 2020, the World Health OrganizatidfH(Q) declared COVID-19 a
“public health emergency of international concermhe infection, with a route of
human-to-human transmission, caused clusters o€&rsevespiratory illness that was
associated with ICU admission and high mortalitfChina has quickly pooled medical
personnel into Wuhan, the origin of the epidemi€mna. A major workforce are ICU nurses,
who are exposed to a broad range of mental andqgathysealth disorders. Particular efforts
to mitigate these challenges must be directeded@t nurses under the greatest workibad
By investigating the symptom clusters experiencgdbrses and associated risk factors, a
better management model may be developed to refiev8SDs in ICU nursed

We found that the ICU nurses reported symptoms hvbmuld be grouped into three
symptom clusters and that the median number of &ymgin each nurse was 1.5. A night
shift could be expected to lead to sleepiness atigue’. Previous studies have studied
symptom clusters in patients with cancer or chralisease® ' The present study is the first
to investigate symptom clusters in ICU nurses iridemic.

Our study showed that dizziness, sleepiness angnéwgsco-occurred in Cluster A;
headache and nausea in Cluster B; xerostomiau&agd chest-discomfort-and-palpitation
in Cluster C. We confirmed that the occurrence ywhgtom clusters was caused by the
environmental and personal stress disorder. Foeciion control, personal protective
equipment (PPE), such as a fluid-resistant gowoveay, eye protection, full face shield and
fit-tested N95 respirators, should be wdtnHowever, accidental events when using this
equipment, such as fall of protective glasses, hayn both the physical and mental health
of nurses. In this study, we showed an associdt&iween PPE failure and symptom cluster
B. It was previously reported that sleepiness ciesi with other symptoms in a single
cluster. Interventions, including physical exercise or mitige behavioral therapy, could
relieve the symptoms in the sleepiness-relatedenitis®”.

In Wuhan, most ICU patients required high-flow nasminula or higher-level oxygen
support to correct hypoxemia Nursing of critical patients included conditioronitoring,
sequential oxygen care, sequential treatment ryrewfection prevention, nutrition support,
and psychological nursing. In our study, 55.56% of patients were in criticahdition. Our
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results showed that supervisor nurses had moresaxg®to infectious material and a heavier
workload (4.28+7.49 invasive operations and 0.33&@&xposures per person).

We identified urine/feces splash as an independishkt factor associated with the
occurrence of all symptom clusters, which can h@amed by three reasons. Firstly, patients’
excreta may create aerosols that can allow airbmamsmission to those closely involved in
the proceduré? Secondly, the fecal-oral route of transmissiompassible’®. Thirdly, the
proportion of patients needing urine/feces cleaagiid6, 19.37%) was high, second only to
that of closed sputum aspiration (137, 22.87%). fduling suggested that it is important to
develop standard procedures to prevent ICU nurses dirine/feces splash.

We found that female was a significant factor asded with occurrence of the
symptom cluster of breathing and sleep disturban8eseral previous studies showed that
female nurses have a higher risk of daytime slessithan male nurs&s?? To mitigate this
risk, care should be given to female ICU nurséleaf suffer from daytime sleepiness.

Finally, our results showed that fall of protectiylasses was an independent risk factor
for the occurrence of the pain symptom clustercBilmg transmission is a leading strategy
against COVID-19%. This finding shows the importance of PPE. A numsay develop
adverse reactions caused by heavy PPE, includingeaaand vomiting®. We suggest
identifying infection control nurses as observergronitor staff compliance with infection
control guidance, give clarification and advice weheppropriate and record significant
issues relating to infection control procedifres

Limitations

Our study has several limitations. First, only l#frses were included; the findings
should be validated with studies covering more ggsionals. Second, other centers should be
included to get a more comprehensive understanding.

Conclusions

The ICU nurses in Wuhan showed varying and oveintepfSDs. These SSDs could be
classified into three symptom clusters. Based @ndfaracteristics of their SSDs, specific
interventions could be implemented to guaranteentradth of ICU nurses. Future research
should still focus on the change of SSDs throuffing term outbreak.
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