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Abstract

Susceptible individuals who have suffered painful stings caused by red imported fire ants,

Solenopsis invicta, usually experience physical health effects such as fever, dizziness, gen-

eralized urticaria, or other systemic reactions such as anaphylactic shock. Whether S.

invicta stings also have negative effects on mental health is not clear. In the present study,

the psychological impact of S. invicta stings was evaluated using a questionnaire that

included a previously published posttraumatic stress disorder (PTSD) checklist, the Patient

Health Questionnaire 9-item (PHQ-9), the Generalized Anxiety Disorder 7-item (GAD-7)

scale, the Beck Anxiety Inventory (BAI), and the Pittsburgh Sleep Quality Index, 5th scale

(PSQI(5)). A total of 96 valid questionnaires were obtained; 37 participants were placed in

the stung group, and 59 participants were placed in the unstung group. Our results showed

that symptoms of anxiety, depression and sleep disturbances were not associated with S.

invicta stings (for GAD-7 scale, Pearson Chi-Square test, χ2 = 0.152, df = 1, P = 0.697; for

the BAI, χ2 = 2.252, df = 1, P = 0.133; for the PHQ-9, χ2 = 0.098, df = 1, P = 0.754; for the

PSQI(5), χ2 = 0.536, df = 1, P = 0.453). In total, 2 of 83 individuals stung by S. invicta met the

criteria (>50) for PTSD. However, there was no significant difference on PTSD between

those stung by S. invicta in the 30-day group and the over 30-day group (χ2 = 0.318, df = 1,

P = 0.573). Overall, our data do not show an effect of S. invicta stings on mental health as

measured using a range of indicators.

Introduction

Arthropod bites and stings are common problems because arthropods are widely distributed,

and during certain developmental stages, some arthropods must feed from other animals,

including humans, whereas in other cases, biting or stinging devices are used for self-defense

[1]. Arthropod bites and stings can have negative effects on human health. For example, wasp

bites are painful. In Nepal, the death rate among hospitalized patients who were stung by

wasps ranges from 5%-18% [2, 3]. Some diseases can be transmitted among humans through

arthropod vector bites [4]. In addition to physical harm, arthropod bites and stings can also

have negative effects on mental health [5–10]. Individuals exposed to bed bugs may experience
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sleep disturbances or develop symptoms of anxiety and post-traumatic stress disorder (PTSD),

assessed by using standardized clinical mental health measures, i.e., the Patient Health Ques-

tionnaire 9-item (PHQ-9), Generalized Anxiety Disorder 7-item (GAD-7) scale, the Pittsburgh

Sleep Quality Index 5th scale (PSQI(5)) and posttraumatic stress disorder (PTSD) checklist [6,

7].

The red imported fire ant, Solenopsis invicta, is a very aggressive species. Once a threat is

perceived, fire ant workers quickly react en masse and attack any potential enemy to defend

their colony [11]. Their stings are painful, likened to fire on the skin, and more dangerously,

the venom from their stings contains alkaloids and proteins that cause skin redness, swelling,

pustules, urticaria, edema, allergic shock, and even death [12, 13]. Given the widespread distri-

bution of fire ants in human-inhabited areas, fire ant attacks are common. For instance, an

investigation in China showed that 41% of investigated victims reported that they were stung

by fire ants in city’s green belt, 32% of victims were stung in farmland, and 16% of victims

were stung in parks [14]. In cities in the southeast region of the United States, almost 40% of

the population may be stung by fire ants each year, and this proportion is even higher in rural

areas [15]. In China, more than 30% of residents in fire ant-infested areas have been stung,

and approximately 10% of these individuals experience fever and other symptoms including

dizziness, generalized urticaria, or other systemic reactions including anaphylactic shock [16].

Unlike honey bees, a fire ant worker can sting repeatedly without dying [17]. Every people

who is stung will experience sharp localized pain and itchiness for several days; scratching of

the itchy areas predisposes the sufferers to secondary infections [12]. This painful experience is

so pervasive that people living in the southern United States have a deeply emotional response

to fire ant attacks [18]. In southern China, due to their frequent experience of fire ant stings

when working in fields, many farm workers refuse to work in fire ant-infested fields, and some

farmers have abandoned fields that became infested with fire ants [19]. Thus, we hypothesize

that residents may become anxious and embarrassed after frequent S. invicta stings. To test

this hypothesis, we investigated the mental health impact of S. invicta stings on residents. The

objective of this study was to determine the psychological effects of S. invicta attacks using

standardized clinical mental health measures.

Materials and methods

Data collection and measures

S. invicta are more active from spring to autumn [20], and most fire ant sting events in China

occur in the same period [14] since that is when people are more likely to encounter them.

Thus, we conducted our experiment during the warmer months of the year. We were invited

to present educational seminars on the biology and management of S. invicta to residents in

communities, farmers in suburbs and workers at gardening and landscaping companies in S.

invicta-infested regions in Guangdong province several times, as we perform S. invicta investi-

gation and management projects in Guangdong province. After the seminars, attendees were

chosen at random to fill out an intervention health questionnaire. Meanwhile, participants

were also recruited randomly through street investigations in Guangzhou city. Investigators

were familiar with the symptoms of S. invicta stings and the biological characteristics of S.

invicta. An intervention health questionnaire was considered acceptable if it was completed by

the participant in its entirety. All of the surveys were reviewed by experienced physicians and

entomologists in March and September of 2015.

Data were obtained through a questionnaire (Supplementary material, S1 Table). Symp-

toms of depression and anxiety were evaluated using the Brief Patient Health Questionnaire

Mood Scale (PHQ-9) [21] and the Generalized Anxiety Disorder Screener 7-item (GAD-7)
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scale [22], which are based on the fifth editions of the Diagnostic and Statistical Manual of

Mental Disorders (DSM-V) and the DSM-V-TR criteria [23], respectively. The Beck Anxiety

Inventory (BAI) was also used [24]. Sleep disturbances were evaluated using questions 1–8 of

the Pittsburgh Sleep Quality Index, 5th subscale (PSQI(5)) [25]. The Impact of Event Scale-

Revised (IES-R) which includes intrusion, avoidance, and hyperarousal subscales [26], and a

post-traumatic stress disorder (PTSD) checklist of symptoms based on criteria from the

DSM-V were also used to survey the psychological conditions of people who had been stung

by S. invicta. Other characteristics of participants were also collected including demographic

features, histories of chronic medical and psychiatric conditions, exposure to other animals,

and experiences with particularly stressful events within the previous year.

S. invicta sting statuses were initially determined by self-reports. Details related to S. invicta
stings were recorded, such as dermatological lesions and ant samples (Fig 1). Participants who

self-reported attacks by S. invicta were asked to identify the culprit insect on an identification

tool containing pictures of S. invicta and other aggressive insects such as wasps, bees, and

other ants. Meanwhile, investigators also confiremed whether participants experienced

Fig 1. Algorithm for the attribution of a diagnosis of a Solenopsis invicta sting to the presence of characteristic lesions and clear evidence.

https://doi.org/10.1371/journal.pone.0199424.g001
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symptoms associated with S. invicta stings such as dermatological evidence or allergic reactions

after attacks by the insects (Fig 1).

Individuals who were stung by S. invicta within 30 or fewer days were placed in the stung

group. Individuals who had not experienced an S. invicta stung or who had been stung by S.

invicta in the past but not within the previous 30 days were placed in the un-stung group.

Although fire ant stings are painful and the venom can cause skin redness, swelling, pustules,

urticaria, edema and allergic shock, the symptoms do not last for 30 days, and nearly disappear

2–3 weeks after the sting (personal observation). Meanwhile, we also referred to the research

of Susser et al. [6], who evaluated whether or not bed bug infestations can cause mental health

effects. In their study, 30 days was used as the time period for determining if subjects were

assigned to the exposed or unexposed group [6]. Unlike bed bugs, S. invicta is not a hematoph-

agous insect, and its stings are also easier to avoid than bites from bed bugs. Taken together,

we believe that the use of 30 days as a cut off for classifying individuals as being stung or

unstung is justified.

Since “symptoms last for more than 1 month” is a required criterion in the DSM-V criteria

for PTSD [23], we compared the intrusion, avoidance, and hyperarousal subscales of the PTSD

checklist between the stung and unstung groups to evaluate whether fire ant stings can cause

PTSD.

A total of 96 valid questionnaires were obtained, out of which 37 participants were classified

as stung and 59 participants were classified as unstung (Fig 1). We further analyzed the mental

health effects of S. invicta attacks in mainland China based on these data.

Ethics, consent and permissions

This study was reviewed and approved by The Medical Ethics Committee of Guangzhou Huiai

Hospital (Supplementary material, S1 Fig and S1 File). All of the participants in this investiga-

tion agreed to allow the data they provided to be used for research purposes (Supplementary

material, S2 File).

Statistical analysis

A χ2 analysis was used to compare the different characteristics between the stung and unstung

groups. Scores for the PHQ-9, GAD-7 scale, BAI and PSQI(5) were classified as “present” or

“absent”. Symptoms were considered “present” when scores reached 10 or higher out of 27

possible points on the PHQ-9, five or higher out of 21 on the GAD screen, 45 or higher of 74

on the BAI, and 10 or higher of 24 on the PSQI(5) [6, 24]. Scores on the BAI were corrected

using the formula y = int(x) before the test, where y represents the scores we used in the test

and x represents the original scores in the investigation [24].

The IES-R was only used to evaluate the psychiatric conditions of people who were stung

by S. invicta. There were two groups in this test: 30-day group (individuals who were stung by

S. invicta within in the previous 30 days, i.e., the stung group) and the over 30-day group (indi-

viduals from the unstung group who were stung by S. invicta in the past but not within the pre-

vious 30 days). Scores of 35 above were suggestive of PTSD [27]. The IES-R has three parts;

each part was scored and the total scores were calculated. All of the statistical data from the

IES-R were tested for normal distribution using the Shapiro-Wilk test and for the homogeneity

of variances using Levene’s test. The independent t-test was used to test the difference between

those stung by S. invicta in the 30-day group and the over 30-day group.

The internal consistency and reliability of the psychometric tools (PHQ-9, GAD-7, PSQI

(5), BAI, and IES-R) were determined by computing Cronbach’s alpha values [28]. In general,
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items with an alpha correlation of 0.7 are considered to have adequate internal consistency

[29].

Analyses were performed using SPSS 18.0 (SPSS Inc., Chicago, IL, United States).

Results

A total of 96 valid questionnaires were obtained in the investigation, with 37 participants

classified as stung and 59 participants classified as unstung as described in the Materials and

methods section (Fig 1). There were no significant differences between stung and unstung

individuals on the characteristics shown in Table 1 except for “Education” (Pearson Chi-

Square test, χ2 = 8.339, df = 1, P = 0.004).

Our results showed that Pearson χ2 scores for the univariate associations between S. invicta
sting status and the dependent variables were not significant at P<0.05 for GAD-7 (χ2 = 0.152,

df = 1, P = 0.697), the BAI (χ2 = 2.252, df = 1, P = 0.133), the PHQ-9 (χ2 = 0.098, df = 1, P =

0.754), and PSQI(5) (χ2 = 0.536, df = 1, P = 0.453) (Table 1).

According to the recommended scoring rubric for the PTSD checklist, the scores in the

30-day group ranged from 0–32 with a mean of 12.622 and SE of 1.449, while in the over

30-day group, the scores ranged from 2–62 with a mean of 14.435 and SE of 1.730. None of the

37 stung individuals met the criteria (>50) for PTSD after experiencing an S. invicta sting in

the 30-day group, but 2 of the 46 stung individuals met the criteria for PTSD in the over

30-day group. However, there was no significant difference between the 30-day and over

30-day groups (χ2 = 0.318, df = 1, P = 0.573). Further data analyses showed that there were no

significant differences in the intrusion, avoidance, or hyperarousal subscales of the PTSD

checklist between the two groups (Table 2).

The Cronbach’s alpha values calculated from the data for the PHQ-9, GAD-7, BAI, PSQI

(5), and IES-R were found to be 0.834, 0.893, 0.763, 0.928, and 0.918, respectively.

Discussion

Our study showed that, based on the DSM-V criteria, depression and sleep disturbances did

not occur among individuals who were stung by S. invicta. However, 2 of 83 individuals who

were stung met the criteria (>50) for PTSD.

To the best of our knowledge, this study is the first to evaluate the association between S.

invicta attacks and symptoms of anxiety, depression, sleep disturbances, and PTSD. Previous

studies showed that infestations of biting arthropods, such as bed bugs, pigeon fleas, and head

lice, can cause negative effects on mental health [5–10]. However, our study suggested that S.

invicta attacks were not associated with measurable depression or sleep disturbance symptoms.

Unlike bed bugs, pigeon fleas, and head lice, S. invicta is not a hematophagous insect that lives

with and bothers individuals daily, especially at night. S. invicta stings are also easier to avoid

than bites from bed bugs, pigeon fleas, and head lice. These differences may be why S. invicta
stings did not cause anxiety, depression or sleep disturbance symptoms.

Our findings indicated that some individuals may develop PTSD after receiving an S.

invicta sting. A similar phenomenon has also been reported in bed bug infestations; one in 135

people who experienced bites during infestations met the criteria (>50) for PTSD [7]. One

hundred and five cases of fire ant stings in China were obtained from the internet from 2003

to 2015, and Zhao and Xu [14] found that all of the victims experienced reactions after the

stings. Of those stung, 60 (57.14%) experienced itchiness, 57 (54.28%) had redness at presenta-

tion, 14 (13.33%) presented in shock, and one died [14]. This experience among certain indi-

viduals may meet the DSM-V Criterion A for an “actual or threatened death or serious

physical injury” and may also explain why some farmers who experience S. invicta stings refuse

Mental health effects caused by fire ant attacks
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to return to work in S. invicta-infested fields. PTSD is classified into three types based on

DSM-V criteria: acute (in which the clinical course lasts less than one month), chronic (in

which the clinical course lasts more than three months), and delayed (in which PTSD develops

Table 1. Characteristics and instrument scores of participants according to Solenopsis invicta sting status.

Characteristics Total number of

participants

Number of individuals in stung group

(percentage�)

Number of individuals in unstung

group

(percentage�)

χ2 df P

Sex 0.355 1 0.551

Male 68 28 (41.18%) 40 (58.82%)

Female 28 9 (32.14%) 19 (67.86%)

Age (Years) 1.428 1 0.232

�30 45 14 (31.11%) 31 (68.89%)

�31 51 23 (45.10%) 28 (54.90%)

Legally married 0.704 1 0.402

Yes 48 21 (43.75%) 27 (56.25%)

No 48 16 (33.33%) 32 (66.67%)

Education† 8.339 1 0.004

High school or less 29 18 (62.07%) 11 (37.93%)

More than high school 67 19 (28.36%) 48 (71.64%)

Employment status 0.271 1 0.603

Employed 79 29 (36.71%) 50 (63.29%)

Unemployed 17 8 (47.06%) 9 (52.94%)

Disturbed by other insects 0.366 1 0.545

Yes 24 11 (45.83%) 13 (54.17%)

No 72 26 (36.11%) 46 (63.89%)

Medical diagnosis 2.328 1 0.127

Yes 13 8 (61.54%) 5 (38.46%)

No 83 29 (34.94%) 54 (65.06%)

Stressful event in last year 0.375 1 0.541

Yes 34 15 (44.12%) 19 (55.88%)

No 62 22 (35.48%) 40 (64.52%)

Anxiety symptoms (GAD-

7)

0.152 1 0.697

Present 40 14 (35.00%) 26 (65.00%)

Absent 56 23 (41.07%) 33 (58.93%)

BAI 2.252 1 0.133

Present 16 3 (18.75%) 13 (81.25%)

Absent 80 34 (42.50%) 46 (57.50%)

Depressive symptoms

(PHQ-9)

0.098 1 0.754

Present 13 4 (30.77%) 9 (69.23%)

Absent 83 33 (39.76%) 50 (60.24%)

Sleep disturbances (PSQI

(5))

0.563 1 0.453

Present 16 8 (50.00%) 8 (50.00%)

Absent 80 29 (36.25%) 51 (63.75%)

Total 96

�Percentage was calculated by (number of individuals in stung or unstung group/ total number of participants) for each index.

†This variable was significantly different for the S. invicta unstung group in the Pearson χ2 analysis (P < 0.05), two-sided test.

https://doi.org/10.1371/journal.pone.0199424.t001

Mental health effects caused by fire ant attacks

PLOS ONE | https://doi.org/10.1371/journal.pone.0199424 June 25, 2018 6 / 9

https://doi.org/10.1371/journal.pone.0199424.t001
https://doi.org/10.1371/journal.pone.0199424


1–3 month after the traumatic event) [23]. Our results showed that 2 of 46 individuals meet

criteria for developing PTSD symptoms 30 days after experiencing an S. invicta sting. We

hypothesize that the resulting type of PTSD would be the chronic or delayed form. Further or

accompanying research should involve thorough case reports of individuals who meet the cri-

teria for PTSD following an S. invicta sting. Further investigation would enable us to under-

stand if S. invicta sting can lead to a true PTSD diagnosis and to understand why and in which

circumstances individuals may develop PTSD.
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“红火蚁叮咬对人类心理影响”研究的知情同意书

我们将开展一项“红火蚁叮咬对人类心理影响”的研究，您的具体情况符合

该研究的入组条件，因此，我们想邀请您参加这项研究。

本知情同意书将向您介绍该研究的目的、方法和您的获益、风险、不便以及

权益等，请仔细阅读后慎重做出是否参加研究的决定。当研究者向您说明和讨论

知情同意书时，您可以随时提问并请他/她解释您不明白的地方。您可以与家人、

朋友等讨论后在做决定。

一、研究背景及研究目的

红火蚁 Solenopsis invicta是一种危险性的入侵生物，其习性凶猛，具有主动

攻击性。在其受到侵扰后，工蚁会从蚁巢内蜂拥而出寻找入侵者。首先使用上鄂

叮咬住入侵者，然后用尾部的蛰针刺进入侵者体内注射含有生物碱和毒蛋白的毒

液。被红火蚁叮咬后，所有的人都会有痒痛反应，大多数人会出现红肿、伤口化

脓等症状，少部分人会出现发烧、暂时性失明、呕吐、荨麻疹、休克甚至是死亡

等严重的过敏反应，而且伤口还容易引起细菌性的二次感染。那么红火蚁的叮蛰

是否会引起被侵扰人群产生心理疾病？我们拟通过心理调查问卷对红火蚁发生

区人群开展调查，以深入了解红火蚁侵扰对人类心理健康的影响。

二、参研人数

本研究计划招募 100名受试者。

三、研究方法

1. 研究对象

1) 入组标准

A. 被红火蚁叮咬者；

B. 年龄在 18-55 岁之间；

C. 经过本人知情同意。

2) 排除标准

A. 不符合入组标准；

B. 伴有严重躯体疾病、脑器质性疾病等；

C. 排除精神分裂症、重症抑郁、双相障碍者、躁狂和分裂症后抑郁等 DSM-IV 轴

I诊断的患者。
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3) 样本来源和样本含量

A. 样本来源：广州市人群；

B. 样本含量：96例。

4) 正常研究对象：59例

A. 无任何躯体、精神疾病病史，从无任何 DSM-IV轴 I诊断；

B. 样本来源为随机抽查人群；

2. 量表评定

1) PHQ-9：是基于 DSM-IV 的诊断标准而修订的关于抑郁的一个筛查表。每个条

目的分值设置为 0-3分，共有 9个条目总分值 27分。根据分值评估抑郁程度。

2) GAD-7：可用于广泛性焦虑的筛查及症状严重度的评估，是 PHQ的一个组成部

分。广泛性焦虑量表由 7个项目组成，每个条目的分值设置为 0-3分，总分范围

0-21分，根据得分评估焦虑程度。

3) BAI：含有 21个自评项目，分 4级评分（“1”表示无；“2”表示轻度，无多大

烦恼；“3”表示中度，感到不适但尚能忍受；“4”表示重度，只能勉强忍受），

可以评定受试者被多种焦虑症状烦扰的程度。

4）PSQI：PSQI用于评定被试最近 1个月的睡眠质量，由 9个自评和 5个他评条

目构成，而其中 18个条目组成 7个因子，每个因子按 0-3分等级计分，累积各

因子成分得分为匹茨堡睡眠质量指数量表的总分，总分范围为 0-21，得分越高，

表示睡眠质量越差。

5）ISE-R：生活事件冲击量表是一个对被试对特殊的生活事件的灾难性体验的进

行测量和评估的自陈式问卷。ISE-R共有 22题，分为侵袭性症状，回避症状，高

唤醒症状三个分量表。α系数：Weiss and Marmar (1997)报告三个分量表的内在

一致性信度很高（α从 .87 到 .92）。

四、风险和不适

问卷调查将占用您大约 25 分钟的时间，调查问卷中的某些问题可能会让您

感到不舒服，您可以拒绝回答。

五、关于费用

本研究不提供其他补偿或报酬。

六、参加本项目可获得的益处
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您的参与将有助于研究者得到更多可靠的研究数据，有益于更加深入理解红

火蚁对人类健康的影响。

七、保密问题

您参加研究及在研究中的个人资料均属保密。必要时，政府管理部门或伦理

委员会的成员按规定可以在研究单位查阅您的个人信息。这项研究结果发表时，

将不会披露您的任何身份信息。

八、参加和退出项目的权利

您是否参加这个研究完全是自愿的。如果您不愿意，可以拒绝参加。即使您

同意参加以后，您也可以在任何时间改变主意，告诉研究者退出研究。

九、联系方式

如果您有与本研究相关的任何问题，请联系研究者。研究者姓名许益镌，联

系电话 020-85283518。如果您有与自身权益相关的问题，可与广州惠爱医院医

学伦理委员会联系，联系电话：020-81894502。

请研究者和受试者仔细阅读相关声明并签名。

研究者声明

“我已告知该受试者’红火蚁叮咬对人类心理影响’的研究背景、目的、步骤、

风险及获益情况，给予他/她足够的时间阅读知情同意书、与他人讨论，并解答

了其有关研究的问题；我已告知该受试者当遇到与研究相关的问题时可随时与项

目负责人许益镌博士联系，遇到与自身权利/权益相关问题时随时与广州惠爱医

院医学伦理委员会联系，并提供了准确的联系方式，已告知该受试者他/她可以

无需任何理由退出本研究，我已告知该受试者他/她将得到这份知情同意书的副

本，上面包含我和他/她的签名。”

获得知情同意的研究者签名 日期

受试者声明

“我已被告知’红火蚁叮咬对人类心理影响’的研究背景、目的、步骤、风

险及获益情况。我有足够的时间和机会进行提问，我对问题的答复很满意。我也
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被告知，当我有问题、想反映困难、顾虑、对研究有建议，或想进一步获得信息，

或为研究提供帮助时，应当联系谁。我已经阅读这份知情同意书，并且同意参加

本研究。我知道我可以在研究期间任何时候无需任何理由推出本研究。我被告知

我将得到这份知情同意书的副本，上面包含我和研究者的签名。”

受试者签名 日期
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Questionnaire on Psychological Effects of Solenopsis invicta

Date Investigation Site Sex Male □ Female □
Age ≤30 □ 31-40 □ 41~50 □ >50 □ Legally married Yes □ No □
Education Less than high school □ High school or more □ Employment Employed □ Unemployed □

Number of family member 1 □ 2 □ ≥3□ Period of last attack of S. invicta ≤30 days □ >30 days □

How often have you been bothered by fire ant in 30 days None □ ≤ 2 times/week □ ≥3 times/week □
Have you been bothered by other animals in 30 days Yes □ No □
How often have you been bothered by other animals None □ ≤ 2 times/week □ ≥3 times/week □
Perceived sufficient means Yes □ No □
History of chronic medical (>6 months induration) Yes □ No □

History of psychiatric medical (>6 months induration) Yes □ No □

Stressful event in last year Yes □ No □

First section: Over the last 2 weeks, how often have you been bothered by any of the following

1. Little interest or pleasure in doing things?
Not at all □ Several days □ More than half the days □
Nearly every day □

2. Feeling down, depressed, or hopeless?
Not at all □ Several days □ More than half the days □
Nearly every day □

3. Trouble falling or staying asleep, or sleeping too much?
Not at all □ Several days □ More than half the days □
Nearly every day □

4. Feeling tired or having little energy?
Not at all □ Several days □ More than half the days □
Nearly every day □

5. Poor appetite or overeating?
Not at all □ Several days □ More than half the days □
Nearly every day □

6. Feeling bad about yourself-or that you are a failure or

have let yourself or your family down?

Not at all □ Several days □ More than half the days □
Nearly every day □

7. Trouble concentrating on things, such as reading the

newspaper or watching television?

Not at all □ Several days □ More than half the days □
Nearly every day □

8. Moving or speaking so slowly that other people could

have noticed? Or the opposite-being so fidgety or

restless that you have been moving around a lot more

than usual?

Not at all □ Several days □ More than half the days □
Nearly every day □

9. Thoughts that you would be better off dead or of hurting

yourself in some way?

Not at all □ Several days □ More than half the days □
Nearly every day □

Second section: Over the last 2 weeks, how often have you been bothered by any of the following

1. Feeling nervous, anxious or on edge
Not at all □ Several days □ More than half the days □
Nearly every day □

2. Not being able to stop or control worrying
Not at all □ Several days □ More than half the days □
Nearly every day □

3. Worrying too much about different things
Not at all □ Several days □ More than half the days □
Nearly every day □
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4. Trouble relaxing
Not at all □ Several days □ More than half the days □
Nearly every day □

5. Being so restless that it is hard to sit still
Not at all □ Several days □ More than half the days □
Nearly every day □

6. Becoming easily annoyed or irritable
Not at all □ Several days □ More than half the days □
Nearly every day □

7. Feeling afraid as if something awful might happen
Not at all □ Several days □ More than half the days □
Nearly every day □

Third section: Over the last 2 weeks, how often have you been bothered by any of the following

1. Cannot get to sleep within 30 minutes
Not during the past month □ Less than once a week □
Once or twice a week □ Three or more times a week □

2. Wake up in the middle of the night or early morning
Not during the past month □ Less than once a week □
Once or twice a week □ Three or more times a week □

3. Have to get up to use the bathroom
Not during the past month □ Less than once a week □
Once or twice a week □ Three or more times a week □

4. Cannot breathe comfortablely
Not during the past month □ Less than once a week □
Once or twice a week □ Three or more times a week □

5. Cough or snore loudly
Not during the past month □ Less than once a week □
Once or twice a week □ Three or more times a week □

6. Feel too cold
Not during the past month □ Less than once a week □
Once or twice a week □ Three or more times a week □

7. Feel too hot
Not during the past month □ Less than once a week □
Once or twice a week □ Three or more times a week □

8. Had bad dream
Not during the past month □ Less than once a week □
Once or twice a week □ Three or more times a week □

Fourth section: Over the last 2 weeks, how often have you been bothered by any of the following

1. Numbness or tingling Not at all □ Mild □ Moderate □ Severely □

2. Feeling hot Not at all □ Mild □ Moderate □ Severely □

3. Wobbliness in legs Not at all □ Mild □ Moderate □ Severely □

4. Unable to relax Not at all □ Mild □ Moderate □ Severely □

5. Fear of the worst happening Not at all □ Mild □ Moderate □ Severely □

6. Dizzy or lightheaded Not at all □ Mild □ Moderate □ Severely □

7. Heart pounding or racing Not at all □ Mild □ Moderate □ Severely □

8. Unsteady Not at all □ Mild □ Moderate □ Severely □

9. Terrified Not at all □ Mild □ Moderate □ Severely □

10. Nervous Not at all □ Mild □ Moderate □ Severely □

11. Feelings of choking Not at all □ Mild □ Moderate □ Severely □

12. Hands trembling Not at all □ Mild □ Moderate □ Severely □

13. Shaky Not at all □ Mild □ Moderate □ Severely □

14. Fear of losing control Not at all □ Mild □ Moderate □ Severely □
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15. Difficulty breathing Not at all □ Mild □ Moderate □ Severely □

16. Fear of dying Not at all □ Mild □ Moderate □ Severely □

17. Scared Not at all □ Mild □ Moderate □ Severely □

18. Indigestion or discomfort in abdomen Not at all □ Mild □ Moderate □ Severely □

19. Faint Not at all □ Mild □ Moderate □ Severely □

20. Face flushed Not at all □ Mild □ Moderate □ Severely □

21. Sweating (not due to heat) Not at all □ Mild □ Moderate □ Severely □

Fifth section: Over the last 2 weeks, how often have you been bothered by any of the following

1. Any reminders brought back feelings about it None □ Rarely□ Sometimes□ Often□ Always□

2. I had trouble staying asleep None □ Rarely□ Sometimes□ Often□ Always□

3. Other things kept making me think about it None □ Rarely□ Sometimes□ Often□ Always□

4. I felt irritable and angry None □ Rarely□ Sometimes□ Often□ Always□

5. I avoided letting myself get upset... None □ Rarely□ Sometimes□ Often□ Always□

6. I thought about it when I didn’t mean to None □ Rarely□ Sometimes□ Often□ Always□

7. I felt as if it hadn’t happened or wasn’t real None □ Rarely□ Sometimes□ Often□ Always□

8. I stayed away from reminders about it None □ Rarely□ Sometimes□ Often□ Always□

9. Pictures about it popped into my mind None □ Rarely□ Sometimes□ Often□ Always□

10. I was jumpy and easily startled None □ Rarely□ Sometimes□ Often□ Always□

11. I tried not to think about it None □ Rarely□ Sometimes□ Often□ Always□

12. I was aware that I still had a lot of feelings... None □ Rarely□ Sometimes□ Often□ Always□

13. My feelings about it were kind of numb None □ Rarely□ Sometimes□ Often□ Always□

14. I found myself acting or feeling like I was back... None □ Rarely□ Sometimes□ Often□ Always□

15. I had trouble falling asleep None □ Rarely□ Sometimes□ Often□ Always□

16. I had waves of strong feelings about it None □ Rarely□ Sometimes□ Often□ Always□

17. I tried to remove it from my memory None □ Rarely□ Sometimes□ Often□ Always□

18. I had trouble concentrating None □ Rarely□ Sometimes□ Often□ Always□

19. Reminders caused me to have physical reactions... None □ Rarely□ Sometimes□ Often□ Always□

20. I had dreams about it None □ Rarely□ Sometimes□ Often□ Always□

21. I felt watchful and on guard None □ Rarely□ Sometimes□ Often□ Always□

22. I tried not to talk about it None □ Rarely□ Sometimes□ Often□ Always□
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