
ORI GIN AL PA PER

Mental Symptoms in Different Health Professionals
During the SARS Attack: A Follow-up Study

For-Wey Lung Æ Yi-Ching Lu Æ Yong-Yuan Chang Æ Bih-Ching Shu

Published online: 27 February 2009
� Springer Science+Business Media, LLC 2009

Abstract Aim The aims of the study were to assess the psychological impact of SARS

bio-disaster on healthcare workers. Methods The participants were 127 healthcare workers

who had taken care of suspected SARS patients. All participants completed the Chinese

Health Questionnaire (CHQ), Eysenck Personality Questionnaire, and Parental Bonding

Instrument at the first stage and the CHQ again a year later. Results Healthcare workers

that had mental symptoms at follow-up reported the symptoms were associated with daily-

life stress and not the SARS crisis. The physicians had more somatic symptoms than

nurses, suggesting different professions have different impact on mental health. Addi-

tionally, individual’s early maternal attachment and neuroticism were found to have

greater effect on mental health of life-threatening stress. Conclusions Life-threatening and

daily-life stress show two different patterns of influence on mental health. These results

provided a preclinical model for understanding, and preventing, human stress-related

psychiatric disorders in the future.
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Introduction

After its first outbreak in Asia in February 2003, severe acute respiratory syndrome (SARS)

quickly spread throughout several parts of the world. Over 8,000 people were affected by
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SARS, and an estimated 800 people died worldwide [1]. In March 2003, SARS broke out

in Taiwan. Most of the survivors and aid personnel involved in the disaster experienced a

stress reaction for several days or weeks [2]. Fear and anxiety usually appear immediately

after the disaster and disappear within a short period of time, but the depression and

psychophysical symptoms persist for a longer period of time [3]. If the psychological

distress could be adjusted appropriately, the individual’s resilience and strength would be

enhanced [4]. When healthcare workers were taking care of SARS patients, they not only

had intense pressure from their workload, but also experienced stigma, fear, and frustration

[5]. In fact, disasters decrease ones psychological well-being, and often appear in the form

of depression [6].

Many studies have indicated that parental attachment influences the development of an

individual’s personality [7–9], appropriate styles of coping [10], and psychological

adjustment or mental health [7, 9, 11–13].These studies revealed that parental attachment

and individual personality plays an important role in the individual’s stress coping ability

and mental health.

The impact of this disaster on healthcare workers’ mental health has been studied;

however, few follow-up investigations have been done. Thus, the aim of this study was to

assess the psychological impact of the SARS bio-disaster on healthcare workers in diverse

specialized fields by evaluating their mental health immediately after the SARS epidemic

and again 1 year later, thereby gaining an understanding of the multiple pathways to the

development of mental symptoms.

Methods

Participants

The study was a two-wave panel investigation. One-hundred and twenty-seven participants

were recruited; these participants were divided into three groups based on the nature of

their jobs, which served as a substitute for the level of exposure to SARS. These three

groups are the physicians, the nurses, and the other healthcare workers (e.g., medical

technicians, respiratory therapists, or emergency attendants). There were 24 male physi-

cians, three male and 46 female nurses, and 26 male and 28 female other healthcare

workers (Table 1). All of the participants responded to an initial mental health assessment

between July 2003 and March 2004. During this period, the SARS epidemic was already

under control after its main outbreak in April of 2003 [6]. Of the initial 127 participants,

123 participated in the follow-up investigation (96.9%) a year later.

Instruments

Parental Bonding Instrument (PBI)

Self-rated bonding behavior to parents has often been used as representative of parental

attachment relationships [14–16].The PBI was developed by Parker et al. in 1979 [17]. Its

Chinese version was written and revised in 1999 [18]. The PBI is a self-reported retro-

spective questionnaire which measures parental care and protection during childhood

(before the age of 16). Subjects were asked to fill out two scales, one for each parent. There

are 25 items in the questionnaire, and higher scores implicated higher care or protection.
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The Cronbach’s alpha ranges from 0.65 to 0.73, and the test–retest reliability ranges from

0.66 to 0.88 [18].

Eysenck Personality Questionnaire (EPQ)

The EPQ was developed based on Hans Eysenck’ theory of personality traits [19]. The

Chinese version was developed by Lu in 1994 [20]. It is composed of two dimensions: 14

items for extraversion and 11 for neuroticism. Higher scores revealed higher levels of

extraversion and neuroticism. The Cronbach’s alpha is 0.90, and good validity has been

demonstrated [20].

Table 1 Demographics and results of assessment variables of physicians, nurses, and other healthcare
workers (N = 127)a

Physicians (n = 24) Nurses (n = 49) Others (n = 54)
Mean ± SD
or n (%)

Mean ± SD
or n (%)

Mean ± SD
or n (%)

F or v2 P value

Age, years 36.46 ± 6.72 31.63 ± 5.45 31.11 ± 7.64 F = 5.73 0.004

Education, years 18.96 ± 0.75 15.02 ± 1.38 14.11 ± 2.87 F = 46.06 \0.001

Gender

Male 24 (100) 3 (6.1) 26 (48.1) v2 = 59.98 \0.001

Female 0 (0) 46 (93.9) 28 (51.9)

Marital status

Single 4 (16.7) 20 (40.8) 28 (51.9) v2 = 10.16 0.038

Married 20 (83.3) 28 (57.1) 26 (48.1)

Divorced 0 (0) 1 (2.0) 0 (0)

PBI

Paternal care 22.54 ± 5.88 22.49 ± 6.66 22.69 ± 4.84 F = 0.02 0.985

Paternal protection 12.21 ± 4.80 13.16 ± 5.24 13.67 ± 4.22 F = 0.79 0.457

Maternal care 25.33 ± 4.26 24.24 ± 5.12 23.74 ± 4.46 F = 0.96 0.387

Maternal protection 12.21 ± 5.56 12.41 ± 4.93 13.96 ± 5.23 F = 1.53 0.220

EPQ

Extraversion 7.46 ± 3.34 8.88 ± 2.91 8.02 ± 3.67 F = 1.68 0.191

Neuroticism 2.75 ± 2.71 2.84 ± 2.24 3.70 ± 3.06 F = 1.71 0.185

CHQ

1st total score 1.63 ± 3.02 0.80 ± 1.41 1.69 ± 2.27 F = 2.45 0.091

CHQ \3 19 (79.2) 44 (89.8) 42 (77.8) v2 = 2.85 0.241

CHQ C3 5 (20.8) 5 (10.2) 12 (22.2)

2nd total scoreb 0.59 ± 1.26 1.02 ± 1.50 1.49 ± 2.22 F = 2.11 0.126

CHQ \3 20 (90.9) 42 (87.5) 42 (79.2) v2 = 2.14 0.343

CHQ C3 2 (9.1) 6 (12.5) 11 (20.8)

Daily-life tressful eventsb

Yes 7 (31.8) 13 (27.1) 18 (34.0) v2 = 0.57 0.752

No 15 (68.2) 35 (72.9) 35 (66.0)

N = 123b; df = 2
a The partial data are reprinted with permission from Lu et al. (2006)
b Follow-up assessment
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Chinese Health Questionnaire (CHQ)

The CHQ is a 12 items self-administered screening instrument derived from the General

Health Questionnaire, which is used to assess psychiatric morbidity [21]. Mental health

status was dichotomized by an optimum cutoff point of 2/3 based on Receiver Operating

Characteristic curves. The internal consistency resulted in Cronbach’s alpha of 0.79 [22].

The CHQ consisted of three dimensions: somatic symptoms, anxiety, and depression.

However previous researches have revealed that negative affect was associated with

somatic symptoms [23, 24] thus in the present study, anxiety and depression were merged,

making two dimensions of somatic symptoms and negative affect (anxiety and depression).

Procedures

At the initial assessment, informed consent and demographics were collected from the

participants. Additionally, they were asked to fill out the PBI, EPQ, and CHQ. At follow-

up, a year after the initial assessment, the participants were asked to fill out the CHQ again,

with an additional item asking the participants whether they have experienced any daily-

life stressful event in the past year.

Statistical Analyses

Data were analyzed using the chi-square test, one-way ANOVA, and multiple linear

regression using the SPSS 15.0 for Windows software package (SPSS, Chicago, IL). Only

the parsimonious multiple linear regression results were presented in the current study,

meaning only statistically significant variables were shown. The structural equation model

(SEM) was analyzed using the AMOS 7.0 statistical software package. When the P value

of the SEM was more than 0.05 and the adjusted sample size of goodness-of-fit index

(AGFI) was more than 0.9, means that the observed data in the study were compatible with

the null model and theoretical construct.

Results

Demographic and Psychosocial Characteristics

The demographics of the three groups (physicians, nurses, and other healthcare workers)

are shown in Table 1. Among the 123 participants who were assessed at follow-up, 19

(15.4%) showed mental symptoms (CHQ 3 3), and 104 (84.6%) did not show obvious

symptoms (v2 = 2.14, P = 0.343). There was no significant difference in mental symp-

toms among the three groups (F = 2.11, P = 0.126). Additionally, 38 participants

(30.9%) reported feelings of pressure from their life or job, and 85 (69.1%) had no

significant daily-life stressful events during the follow-up period. No significant differ-

ences were found between the three groups in terms of feelings of stress (v2 = 0.57,

P = 0.752) (Table 1).

Multiple Linear Regression Analysis

Multiple linear regression analysis at both stages showed that there was no obvious rela-

tionship between participants’ mental health and other demographics, including age,
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gender, marital status, and occupation. At follow-up, educational level, the ‘‘paternal care’’

dimension of the PBI, neuroticism, and daily-life stressful events were predictors of mental

symptoms. Lower education and higher neuroticism resulted in poorer mental health.

Moreover, experience of daily-life stressful events during the year following the SARS

attack had a negative impact on mental health (Table 2).

Structural Equation Model

For the purpose of analysis, different combinations of participants were analyzed; the

physicians (G1), nurses (G2), and other healthcare workers (G3) were regrouped into groups

of twos (G1 and G2?3; G1?2 and G3; G2 and G1?3) since only 0–1 dichotomous dummy

variables can be analyzed. These three different combinations were then placed in the

model to test their relationships. In the initial assessment, the SEM showed that the

combination of nurses versus physicians (G2 and G1?3) resulted in significant effect on

participants’ mental health, thus this combination was adopted, as presented in Fig. 1a.

Other than grouping, neuroticism, and maternal attachment affected the participants’

mental health status shortly after experiencing the SARS attack. Both maternal care and

health profession influenced the participants’ mental symptoms negatively and directly

(b = -0.18, P = 0.011; b = -0.14, P = 0.045). Additionally, maternal protection

affected the participants’ neuroticism positively and directly (b = 0.36, P \ 10-4), and

neuroticism showed a positive and direct influence on mental symptoms (b = 0.54,

P \ 10-6), leading to maternal protection showing an indirect influence on the mental

symptoms of participants shortly after experiencing the attack (b = 0.30, P \ 10-4).

The dimension of maternal protection affected the participants’ neuroticism positively

and directly (b = 0.36, P \ 10-4), and neuroticism had a positive and direct impact on the

participants’ mental symptoms at follow-up (b = 0.33, P \ 10-4). Moreover, the expe-

rience of daily-life stressful event during the year after the SARS attack had a positive and

direct impact on the participants’ mental symptoms (b = 0.29, P \ 10-3). In other words,

mental health would worsen for participants who were overprotected by their mother

before age 16 when encountered with daily-life stressful events. There was no significant

relationship between the initial and follow-up CHQ. Additionally under different stress

conditions (life-threatening or daily-life stressful events), maternal attachment and neu-

roticism accounted for different amount in mental health variance. The SARS attack (life-

threatening event) accounted for 38% of the variance in mental health, whereas daily-life

stressful events accounted for 20% (Fig. 1a).

Table 2 Parsimonious multiple
linear regression results of the
mental health of healthcare
workers caring for SARS patients

Dependent variable—total scores
of the CHQ
a Reprinted with permission
from Lu et al. (2006)

Variable b SE P value

Initial assessmenta

Maternal care -0.08 0.34 0.015

Neuroticism 0.44 0.06 \0.001

Constant 1.95 0.89 0.031

Follow-up assessment

Education -0.11 0.05 0.039

Daily-life stressful event 1.07 0.31 0.001

Paternal care 0.07 0.03 0.010

Neuroticism 0.25 0.06 \0.001

Constant 0.24 1.06 0.823
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We further divided CHQ into the two dimensions of somatic symptoms and negative

affect to examine their relationship with other variables (Fig. 1b). First, the first stage

symptom results had a positive direct effect on the second stage results (somatic symp-

toms: b = 0.31, P \ 10-4; negative affect: b = 0.23, P = 0.006). Second, the participants

presented more somatic symptoms than negative affect at both stages (accounting for 35%

and 19% of the variance, respectively), and the variance at the initial assessment accounted

for almost twice the variance than at the follow-up assessment. Third, after classifying the

mental symptoms at follow-up, maternal attachment or neuroticism had no causal influence

on mental health. Daily-life stressful events had impact on both dimensions of mental

health, which included somatic symptoms (b = 0.18, P = 0.034) and negative affect

(b = 0.30, P \ 10-4). Fourth, the major difference between the mental health of the

nurses and the other healthcare workers was in the somatic realm (headache, palpitations,

discomfort in the chest, and numbness of the limbs) in that the nurses had fewer complaints

and symptoms (b = -0.15, P = 0.034). However, in the follow-up assessment, the nurses

experienced somatic symptoms that were not significantly different from other healthcare

workers. Fifth, participants who had negative affect at the initial assessment had fewer

somatic symptoms (b = -0.21, P = 0.019) the following year. Last, negative affect had

impact on somatic symptoms at both assessment stages (initial stage: b = 0.25, P \ 10-4;

follow-up stage: b = 0.24, P = 0.005). Individuals who had more negative affect reported

more somatic complaints (Fig. 1b).
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Fig. 1 Robust parsimonious structural equation model of maternal attachment, neuroticism, and mental health
for healthcare workers caring for SARS patients (nurses versus physicians and other healthcare workers). a
Total CHQ scores. b Two dimensions (somatic symptoms and negative affect) of the CHQpbi_mc = maternal
care; pbi_mp = maternal protection; epq_n = neuroticism; chq_t1 = total CHQ scores in the first stage;
chq_t2 = total CHQ scores in the follow-up stage; somatic = somatic symptoms on the CHQ; NA, negative
affect on the CHQ; event = daily-life stressful events. Dummy variables of group_n—1 refers to nurses, 0
refers to physicians combined with other healthcare workers
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Discussion

In the initial assessment, 17.3% of the healthcare workers had mental symptoms shortly

after the SARS epidemic was under control [9], and at one year follow-up, 15.4% of the

participants had mental health symptoms. This proportion is less than the 24% estimated

prevalence of psychiatric morbidity among the general population in Taiwan [21] and the

18.13% estimated prevalence in mainland China [25]. In the initial assessment, the stress

was in response to the life-threatening SARS epidemic and in the follow-up assessment,

from jobs, families, and daily-life stressful events and not from a continuation of previous

symptoms, or vulnerability to or complications from stress created by the SARS attack.

Maternal attachment and personality characteristics of neuroticism had a greater effect on

life-threatening stress than daily-life stressful events since mental symptoms collected at

the first stage (38%) accounted for almost twice the variance of second stage (20%) due to

the differing nature and severity of the stress in the two stages (Fig. 1a).

Both stages of assessment revealed that negative affect can lead to somatic symptoms

(Fig. 1b). This is consistent with the findings of Bailey and colleagues [23, 24]. In addition,

in the first stage, with the stress from a serious life-threatening event, maternal attachment

directly affected the development of the individual’s mental health, and in the second

stage, with stress from daily life events, maternal attachment indirectly influenced the

individual’s psychological health with personality characteristics being the mediator.

Additionally, we found maternal and not paternal attachment. Stein and Call [26] pointed

out that interpersonal trust is decided by a child’s attachment to the main caregiver during

the critical period of 6 months to 3 years. The attachment system is activated when an

individual is distressed or when there are threats in the environment guiding that person’s

stress coping strategies [27]. Generally, the mother is the main caregiver during an indi-

vidual’s infancy and childhood. Therefore, the relationship with the mother will mold his

or her ability to adjust psychologically [7]. These are the possible reasons why, when faced

with stress that threatens a person’s life, the way an individual responds to stress are

influenced by early maternal attachment.

In terms of personality traits, the follow-up assessment found that after a traumatic

experience, neurotic personality had an adverse effect on mental health, this is consistent

with the results of the initial assessment. Thus, neuroticism was an important factor in

influencing the individual’s mental health under different types of stresses. Previous

investigations have indicated a strong test–retest correlation and stability of neurotic

personality after 8 months [28], 1 year [29] and 10 years [30] follow-up, thus suggesting it

is a stabilized characteristic. Moreover, studies have shown that neurotic personality was a

predisposing factor for psychological distress [30, 31], and that the greater the disposition

toward neuroticism, the easier it was to develop neurosis [31].

We also found that a higher percentage of physicians (35%), compared to nurses (25%),

developed mental symptoms. This is consistent with the result of Chan and Huak [32] in

Singapore. Furthermore, this study showed that during the SARS epidemic, the physicians

presented more somatic complaints than the nurses (Fig. 1b). Aside from the stress of

different jobs, the complaints could be related to socio-cultural and gender factors. In a

different cultural dimension, Confucian dynamism has been used to explain some of the

distinctive behavioral patterns in East Asian cultures, such as Taiwan, China, Hong Kong,

Japan, and South Korea. One of the primary values of these cultures is the emphasis on the

idea of ‘‘collective face-saving’’ [33]. In terms of the East Asian culture, men combine the

characteristics of masculinity, assertiveness, and toughness with an emphasis on ‘‘saving

face.’’ Because of this, men would feel embarrassed to show their soft side when confronted
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with stress. Therefore, most reactions would be physical (externalizing), with little display

of anxiety or depression (internalizing). This corresponds with the research results of

Gackenbach and Steer et al. [34, 35] who found that, compared with women, when in

stressful situations men will have obvious physical symptoms, and seldom show emotions

such as anxiety and hostility [34]. Women more frequently combine affective and cognitive

symptoms in describing their depression, whereas men more frequently combine affective

and performance symptoms [35]. In general, when coping with stress, Chinese tend to deny

depression or express it somatically [36, 37]. Especially, men tend to have more frequent

somatic complaints and anxiety, whereas most women tend to have more frequent social

dysfunction [38]. However, this possible gender confounding factor was eliminated for both

regression and SEM analysis showed that the impact of gender on mental health was

minimal. Hence, the influence of occupation on mental health was greater than that of

gender. Furthermore, physicians have higher educational levels than nurses; however, both

the regression and SEM analysis results showed educational level did not have a statistically

significant impact on mental health. Therefore, we hypothesize that the greater stress of

physicians might be due to problems related to medical disputes and criminal law.

There were several limitations in this study. First, the current study used a self-

descriptive inventory. Therefore, the mechanism of internal motivations is unknown. Fur-

ther investigations of in-depth interviews or other objective assessments would provide

more information to aid the development of more appropriate interventions. Second, subject

grouping based on the level of exposure to SARS is difficult. Our study did not record the

number of hours each participant worked, but we did group the participants based on their

jobs. Third, this study did not measure the subjects’ mental health prior to the SARS

outbreak; therefore we do not know if the post-SARS mental health might be attributable to

pre-existing levels of mental health or the SARS crisis. Furthermore, we did not have a

control group that did not have contact with SARS, making it difficult to know how much of

the difference in mental health over time was related to the SARS outbreak versus some

other variable. Future studies should collect initial and multiple measurements over time,

and analyze the data using latent growth curve models to calculate the inter-individual

differences in change over time [39]. Despite these limitations, the present study demon-

strated the immediate effect of the SARS outbreak, and the changes that occurred after

1 year in terms of factors that impacted the mental health of healthcare workers.

The results of this study suggest that parental attachment, personality, and mental health

showed two different patterns of influence from life-threatening and daily-life stressful

events. Additionally, maternal attachment and neuroticism significantly influenced the

mental health of those caring for SARS patients. Moreover, different professions were

associated with different psychiatric symptoms. An individual’s negative affect may lead

to somatic symptoms. This study provided a preclinical model for improving our under-

standing, and developing prevention programs for stress-related psychiatric disorders in the

future.
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