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The anxiety of Taiwanese women with or without continuity treatment

after previous in vitro fertilisation failure

Tsann-Juu Su, Ya-Ling Tzeng, Sing-Kai Lo and Pi-Chao Kuo

Aims and objectives. To compare the anxiety levels of Taiwanese women who continued with in vitro fertilisation treatment

and those who discontinued treatment post-in vitro fertilisation (IVF) failure.

Background. IVF is perceived as the last resort of infertility treatment. The impact of unsuccessful IVF treatment on psycho-

logical function has been documented; however, research comparing the levels of anxiety of women who cease and those who

continue in vitro fertilisation post-failure is scant.

Design. A cross-sectional comparative study design was used.

Method. Fifty-eight women in whom in vitro fertilisation had failed within the previous year were recruited to this study from a

medical centre in northern Taiwan; 34 women continued treatment and 24 discontinued treatment. The State-Trait Anxiety

Inventory was used to assess their levels of anxiety.

Results. Women in the group who continued treatment exhibited higher state and trait anxiety (TA) than women in the group

who discontinued treatment (p < 0Æ005). The number and frequency of in vitro fertilisation cycles were significantly higher in

the group who continued treatment than in those who did not. A strong positive correlation between state and TA (r = 0Æ8,

p < 0Æ01) existed in both groups.

Conclusions. Both groups exhibited considerable levels of anxiety; however, the women who continued in vitro fertilisation

treatment had higher levels of anxiety than those who discontinued treatment.

Relevance to clinical practice. The level of anxiety of women who decide to continue in vitro fertilisation treatment should be

assessed as early as possible and counselling services provided to women who experience in vitro fertilisation failure should

concentrate more on relieving psychological distress. One year after discontinuing treatment, some women still experience

considerable anxiety; therefore, the care and assistance provided to these women need to be continually evaluated.
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Introduction

Anxiety is a common experience for women who undergo

in vitro fertilisation (IVF) treatment and could be an impor-

tant factor related to poor treatment outcome (Smeenk et al.

2001, Sohrabvand et al. 2008). Successful pregnancy is the

ultimate goal for women receiving IVF treatment and it is

important to understand the factors affecting the treatment

outcome, because this may enable effective prevention strat-

egies to be developed to increase the treatment success rate.
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Taken together, the factors that affect the treatment result can

be categorised as biomedical or psychological (Templeton

et al. 1996, Csemiczky et al. 2000). Previous studies have

shown the biomedical factors to include age, preceding

gestation, duration of infertility, number of previous unsuc-

cessful IVF attempts, tubal indication for fertility treatment

and number of previous pregnancies (Stolwijk et al. 1996,

Templeton et al. 1996). As biomedical factors tend to be stable

and difficult to change, recent studies have focused more on

psychological factors, which are relatively easier to change and

easier to address clinically (Domar 2004, Cousineau&Domar

2007). Among the psychological factors affecting the result of

treatment, anxiety is one of the most important and has been

the subject of a considerable amount of research (Smeenk et al.

2001, Domar 2004, Sohrabvand et al. 2008).

IVF is often perceived as the last resort of infertility

treatment. Women undergoing IVF usually suffer from

high anxiety levels owing to their infertility and the arduous

treatment procedure they have to go through (Smeenk et al.

2001). The pregnancy rate following IVF is around 35%

(Centers for Disease Control and Prevention [CDC], 2008);

therefore, approximately two-thirds of infertile couples

will need to make the choice as to whether to continue or stop

the treatment after an unsuccessful attempt. A study in theUSA

showed that anxiety is a significant factor influencing a

woman’s decision to continue or cease IVF treatment; it also

contributes to an adverse treatment outcome (Domar et al.

2009). Other studies have also shown that psychological

factors including anxiety may affect the outcome of IVF

treatment (Csemiczky et al. 2000, Smeenk et al. 2001). How-

ever, most of these studies were carried out in Western

countries and the effect of anxiety on IVF outcome has not

yet been investigated in Eastern women. It is well-known

that culture may influence the beliefs and values surrounding

pregnancy and diversification of the study population

could provide insight into the relationship between anxiety

and IVF treatment. Therefore, this study aimed to examine the

difference in the level of anxiety between women who

continued IVF treatment and those who discontinued IVF

treatment post-IVF failure in Taiwan. The factors associated

with different anxiety levels and the relationship between

state anxiety (SA) and trait anxiety (TA) were also examined.

Methods

Participants

Women who had experienced failure of IVF within the

previous year were recruited from a medical center in

northern Taiwan, where 300 cycles of IVF are performed

annually. The study was approved by the University Review

Board for research involving human subjects. A total of 80

women were contacted by telephone and all agreed to

participate. Written informed consent was obtained prior to

data collection.

A set of questionnaires including a demographic data form

and the State-Trait Anxiety Inventory (STAI), along with

instructions, was sent to each participant and participants

were asked to return the completed questionnaires within one

month. Questionnaires were re-sent to those who did not

return them within a month, followed-up by a telephone call.

Fifty-eight of the 80 participants completed and returned the

questionnaires (response rate, 73% [58/80]). The most

common reason for not responding were ‘being too busy’

and ‘not wanting to be reminded of the experience’. The

women were divided into the following two groups: the

continued treatment group (n = 34) and the discontinued

treatment group (n = 24).

Measures

The first section of the questionnaire collected personal

information, including age, marital status, education, occu-

pation, religion, aetiology of infertility and a detailed history

of IVF treatment. In addition, the STAI (Spielberger et al.

1983) was used to measure anxiety level. This inventory is

comprised of two independent self-reported scales measuring

two distinct anxiety concepts, SA and TA. The SA scale

consists of 20 items and is conceptualised as a transitory

emotional state or the condition of the individual character-

ised by subjective feelings. Assuming that anxiety associated

with IVF treatment stems from a specific situation, the SA

scale was used to examine the difference between women

who continued and those who discontinued IVF treatment

post-treatment failure.

The TA scale refers to relatively stable individual differ-

ences in predilection for anxiety, i.e. the differences between

people with a tendency to respond to situations perceived as

threatening with elevations in SA intensity. In this study, the

TA sub-scale measured the participant’s general propensity

for anxiety. The TA sub-scale also consists of 20 items and

subjects indicated how they feel in general (Spielberger et al.

1983). All items on the STAI were scored on a scale of 1–4,

with 1 representing the least and 4 representing the greatest

anxiety. The scores for all items were then summed to give an

overall score ranging from 20 (least anxiety)–80 (greatest

anxiety) for each sub-scale.

The STAI has been widely used in various studies and has

been shown to be of high reliability and validity (Spielberger

et al. 1983, Csemiczky et al. 2000, Hjelmstedt et al. 2003,
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Boscaglia et al. 2005, Li & Lopez 2005). In this study, the

test–retest stability coefficient was 0Æ95 for the TA sub-scale

and 0Æ65 for the SA sub-scale. Cronbach’s a in this study was

0Æ90 for the TA sub-scale and 0Æ94 for the SA sub-scale. The

construct validity was examined by factor analysis and two

factors from the SA and TA sub-scales were extracted, which

together accounted for 52 and 56% of the variance, respec-

tively. These findings revealed that the STAI used in our study

exhibited a high level of reliability and validity.

Data analysis

SPSS (version 17Æ0; SPSS Inc., Chicago, IL, USA) was used for

statistical analysis. To examine between-group differences,

the demographic data were analysed using the t-test, analysis

of variance, the chi-square test and Fisher’s exact test where

appropriate. The t-test was also used to examine the

difference in anxiety level between the continued and

discontinued treatment groups. The Pearson correlation was

used to analyse the relationship between SA and TA.

Results

Participant characteristics

Fifty-eightwomenwere included in this study.No difference in

age was observed between the group who continued IVF

treatment (n = 34) and the group who discontinued IVF

treatment (n = 24) (Table 1). There was no statistical differ-

ence in the mean age of the two groups (p = 0Æ146), which was

38 (SD 5Æ0) and 40 years (SD 4Æ0) for the continued treatment

and discontinued treatment groups, respectively. The primary

infertility factorwas a female factor in both groups (accounting

for 50%). There was a significant difference (p < 0Æ05) in the

number of IVF treatment cycles between the two groups: 50%

of the discontinued treatment group had received only 1 cycle

of IVF, whereas> 50% of the continued treatment group had

received > two cycles of IVF. The frequency of IVF also

differed significantly between groups (p < 0Æ01): approxi-

mately 97% of the participants in the continued treatment

group had received IVF with breaks of < 12 months, while

37Æ5% of the participants in the discontinued treatment group

received IVFwith breaks of> 12 months.Most of the women

had undergone IVF treatment for ‘over two years’ (continued

group, 55Æ9%; discontinued group, 41Æ7%).

Comparison of SA

Table 2 presents the mean SA scores of the two groups. The

overall mean score of the SA in the continued and discon-

tinued treatment groups was 47Æ2 (SD 8Æ3) and 39Æ0 (SD 9Æ0),

respectively. The women who continued undergoing IVF

treatment exhibited a significantly higher level (p = 0Æ001) of

SA than those who discontinued treatment and the scores of

13 of the 20 items of the SA subscale were significantly higher

in the continued treatment group (p < 0Æ05).

Comparison of TA

A comparison of TA between the continued and discontinued

treatment groups is presented in Table 3. The overall mean

TA score for the continued treatment group and the discon-

tinued treatment group was 45Æ3 (SD 8Æ3) and 39Æ3 (SD 8Æ0),

respectively. Generally, the women in the continued treat-

ment group had a higher level of TA than the women in the

discontinued treatment group (p = 0Æ007).

Factors related to anxiety

No significant differences in SA or TA existed between

women with different demographic characteristics, including

age, marital status, education, occupation and religion. Thus,

the two types of anxiety were not significantly associated

with any demographic factors. On the other hand, SA and

TA were strongly correlated (r = 0Æ8, p < 0Æ001), indicating

that women with higher TA scores also had higher SA scores.

Table 1 Demographic characteristics of the study groups

Variable

Continued

(n = 34)

Discontinued

(n = 24) p

Age (years)

Mean ± SD 38 ± 5 40 ± 4 0Æ146

Infertility factor (%)

Female 17 (50Æ0) 12 (50Æ0) 0Æ527

Male 8 (23Æ5) 4 (16Æ7)

Both 5 (14Æ7) 2 (8Æ3)

Unexplained 4 (11Æ8) 6 (25Æ0)

Number of IVF cycles (%)

1 5 (14Æ7) 12 (50Æ0) 0Æ027

2 11 (32Æ4) 4 (16Æ7)

3 10 (29Æ4) 3 (12Æ5)

‡ 4 8 (23Æ5) 5 (20Æ8)

Frequency of IVF (%)

Break £ 3 months 8 (23Æ5) 6 (25Æ0) 0Æ005

Break 3–6 months 9 (26Æ5) 4 (16Æ7)

Break 6–12 months 16 (47Æ1) 5 (20Æ8)

Break > 12 months 1 (2Æ9) 9 (37Æ5)

Duration of receiving IVF (%)

£ 6 months 4 (12Æ1) 2 (8Æ7) 0Æ276

6–12 months 1 (3Æ0) 4 (17Æ4)

1–2 years 10 (30Æ3) 8 (34Æ8)

> 2 years 19 (55Æ9) 10 (41Æ7)
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Discussion

Previous studies have indicated that biomedical and psycho-

logical factors both affect the outcome of IVF treatment. In

terms of psychological factors, psychological burden is the

main reason for discontinuation of IVF treatment (Olivius

et al. 2004). It has been reported that anxiety may affect the

outcome of IVF treatment. Women with greater levels of

anxiety are more inclined to cease treatment (Smeenk et al.

2004) and higher SA levels are normally seen in women in

whom IVF has failed (Csemiczky et al. 2000). However, our

results showed that the Taiwanese women in this study who

continued undergoing IVF treatment had higher SA and TA

scores than those who discontinued treatment. Our results

are not in agreement with those of most previous studies

involving Western participants and cultural differences may

be the cause of the contrasting results. In Chinese society,

child-bearing is a very important aspect of life for most

women and having no offspring is a violation of the beliefs of

traditional Chinese society; in other words, for the Chinese,

marriage means continuing the family blood line by produc-

ing heirs and if heirs are not produced, one is accused of

lacking filial piety. Previous research involving Taiwanese

women has shown that traditional Chinese childbearing

beliefs cause pressure for infertile women and the more

affected they are by the beliefs, the greater the psychosocial

burden suffered (Kuo et al. 1998). Therefore, women in the

group who continued to receive treatment may experience

greater pressure to achieve pregnancy (e.g. for a woman

whose spouse is the only son in his family, the family blood

line would end if the woman cannot bear a child). As a result,

such women may experience greater pressure than the group

that discontinued treatment. This inference matches our

findings of the numbers of and interval between treatment

cycles (vide supra). In line with this hypothesis, the women in

our study who continued treatment also had higher levels of

TA; this result implied that the anxious-inclined group

appeared to be more easily influenced by cultural pressure.

Hence, cultural influence should be considered when assess-

ing the anxiety level of women undergoing IVF treatment.

Besides, it is reasonable to speculate that the result could be

attributed to the fact that the group who continued treatment

not only suffered from disappointment associated with

treatment failure, but also faced uncertainty surrounding

future treatment, which is likely to cause a higher level of

anxiety. In addition to lowering the pressure associated with

treatment, another possible reason for the lower anxiety level

in the discontinued treatment group may be their acceptance

of the reality of infertility. A study by Su and Chen (2006)

showed that Taiwanese women who chose to cease treatment

Table 2 Comparison of SA between the

two groups
Group I Continued II Discontinued Difference

Item Mean ± sd Mean ± SD p Mean 95% CI

Total 47Æ2 ± 8Æ3 39Æ0 ± 9Æ0 0Æ001 8Æ2 0Æ22–0Æ92

1 I feel calm 2Æ7 ± 0Æ6 2Æ2 ± 0Æ7 0Æ002 0Æ5 0Æ05–0Æ80

2 I feel secure 2Æ7 ± 0Æ6 2Æ3 ± 0Æ8 0Æ027 0Æ4 �0Æ19–0Æ64

3 I am tense 2Æ3 ± 0Æ8 2Æ0 ± 0Æ8 0Æ285 0Æ3 �0Æ32–0Æ40

4 I am regretful 1Æ8 ± 0Æ6 1Æ8 ± 0Æ7 0Æ822 0 �0Æ13–0Æ57

5 I feel at ease 2Æ8 ± 0Æ6 2Æ5 ± 0Æ8 0Æ207 0Æ3 �0Æ04–0Æ62

6 I feel upset 2Æ2 ± 0Æ7 1Æ9 ± 0Æ5 0Æ085 0Æ3 0Æ02–0Æ76

7 I am presently worrying

over possible misfortunes

2Æ0 ± 0Æ8 1Æ6 ± 0Æ5 0Æ040 0Æ4 0Æ02–0Æ81

8 I feel rested 2Æ7 ± 0Æ7 2Æ3 ± 0Æ8 0Æ038 0Æ4 �0Æ15–0Æ57

9 I feel anxious 1Æ8 ± 0Æ7 1Æ6 ± 0Æ7 0Æ245 0Æ2 0Æ17–0Æ80

10 I feel comfortable 2Æ7 ± 0Æ5 2Æ3 ± 0Æ7 0Æ003 0Æ4 0Æ35–1Æ04

11 I feel self-confident 2Æ7 ± 0Æ6 2Æ0 ± 0Æ7 0Æ000 0Æ7 �0Æ12–0Æ58

12 I feel nervous 2Æ1 ± 0Æ7 1Æ9 ± 0Æ6 0Æ193 0Æ2 �0Æ09–0Æ65

13 I am jittery 1Æ8 ± 0Æ8 1Æ5 ± 0Æ6 0Æ133 0Æ3 0Æ03–0Æ65

14 I feel ‘highly-strung’ 2Æ1 ± 0Æ6 1Æ8 ± 0Æ6 0Æ035 0Æ3 0Æ18–0Æ98

15 I am relaxed 2Æ7 ± 0Æ7 2Æ1 ± 0Æ9 0Æ005 0Æ6 0Æ11–0Æ84

16 I feel content 2Æ6 ± 0Æ6 2Æ1 ± 0Æ8 0Æ012 0Æ5 0Æ17–0Æ91

17 I am worried 2Æ2 ± 0Æ7 1Æ7 ± 0Æ6 0Æ005 0Æ5 0Æ08–0Æ92

18 I feel over-excited and

‘rattled’

2Æ0 ± 0Æ9 1Æ5 ± 0Æ7 0Æ019 0Æ5 0Æ32–1Æ00

19 I feel joyful 2Æ6 ± 0Æ7 2Æ0 ± 0Æ6 0Æ000 0Æ6 0Æ28–0Æ93

20 I feel pleasant 2Æ6 ± 0Æ6 2Æ0 ± 0Æ6 0Æ000 0Æ6 3Æ63–12Æ86
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appeared to be much more accepting of the reality of

infertility, perceiving the limitations of infertility treatment

and re-planning their life without children.

It is noteworthy that despite the level of anxiety in the

discontinued treatment group being significantly lower than

in the continued treatment group, it was still higher than the

average anxiety level. On the STAI, a score ‡ 40 indicates

probable clinical anxiety and a cut-off score of 50 is

considered to indicate high anxiety (Chahal et al. 2009,

Pedersen et al. 2009), In the current study, the mean STAI

score in the continued and discontinued treatment groups

was nearly 50 and 40, respectively, revealing that both

groups had a considerable level of anxiety. The women

maintained a considerable level of anxiety one year after the

termination of treatment and we therefore suggest that the

long-term psychological impact on women experiencing IVF

failure but choosing not to continue treatment should be

further explored in future studies.

Our research has also shown that SA is positively interre-

lated with TA. Participants with high TA tended to be more

state-anxious, which is consistent with previous research

(Chahal et al. 2009). Health care providers should pay more

attention to high trait-anxious individuals, especially those

who have experienced IVF failure. In the clinical setting,

consultations and care are often provided to women who are

undergoing initial treatment, while women undergoing repeat

treatment appear to be ignored, simply because they have

already experienced treatment. However, our results showed

that the group who continued treatment may suffer greater

anxiety. Many researchers have emphasised that anxiety

increases when the duration of treatment is prolonged and

the increase in anxiety may also affect the outcome of IVF

treatment (Csemiczky et al. 2000, Anderheim et al. 2005,

Ellison et al. 2007). The findings of this study provide health

care professionals with evidence that the psychological

reaction of women undergoing continued IVF treatment after

a previous failure is an issue that needs to be attended to,

because they may require the same level of care as women

undergoing their first treatment, if not more care.

The major limitation of this study was its cross-sectional

design; in addition, the power of this study may have been

limited due to the small sample size. Whether or not and how

Table 3 Comparison of TA between the two groups

Group I Continued II Discontinued Difference

Item Mean ± sd Mean ± SD p Mean 95% CI

Total 45Æ3 ± 8Æ3 39Æ3 ± 8Æ0 0Æ007 6Æ0 1Æ72–10Æ42

1 I feel pleasant 2Æ6 ± 0Æ6 2Æ3 ± 0Æ7 0Æ089 0Æ3 �0Æ05–0Æ64

2 I tire quickly 2Æ1 ± 0Æ6 1Æ9 ± 0Æ5 0Æ347 0Æ2 �0Æ16–0Æ44

3 I feel like crying 2Æ6 ± 0Æ7 2Æ3 ± 0Æ6 0Æ096 0Æ3 �0Æ06–0Æ69

4 I wish I could be as happy as others seem to be 2Æ6 ± 0Æ9 2Æ3 ± 1Æ0 0Æ353 0Æ3 �0Æ26–0Æ71

5 I am losing out on things because I cannot

make up my mind soon enough

2Æ0 ± 0Æ8 1Æ4 ± 0Æ5 0Æ003 0Æ6 0Æ21–0Æ96

6 I feel rested 2Æ7 ± 0Æ6 2Æ3 ± 0Æ7 0Æ018 0Æ4 0Æ08–0Æ78

7 I am ‘calm, cool and collected’ 2Æ7 ± 0Æ8 2Æ1 ± 0Æ7 0Æ005 0Æ6 0Æ17–0Æ93

8 I feel that difficulties are piling up so that I

cannot overcome them

2Æ1 ± 0Æ6 1Æ8 ± 0Æ6 0Æ060 0Æ3 �0Æ01–0Æ63

9 I worry too much over something that really

doesn’t matter

2Æ0 ± 0Æ6 1Æ8 ± 0Æ7 0Æ299 0Æ2 �0Æ16–0Æ52

10 I am happy 2Æ6 ± 0Æ7 2Æ0 ± 0Æ6 0Æ001 0Æ6 0Æ26–0Æ95

11 I am inclined to take things hard 2Æ0 ± 0Æ6 2Æ0 ± 0Æ7 0Æ808 0 �0Æ30–0Æ38

12 I lack self-confidence 1Æ9 ± 0Æ6 1Æ6 ± 0Æ7 0Æ155 0Æ3 �0Æ10–0Æ62

13 I feel secure 2Æ4 ± 0Æ7 2Æ0 ± 0Æ7 0Æ109 0Æ4 �0Æ07–0Æ69

14 I try to avoid facing a crisis or difficulty 2Æ6 ± 0Æ7 2Æ3 ± 0Æ8 0Æ084 0Æ3 �0Æ04–0Æ70

15 I feel blue 1Æ9 ± 0Æ6 1Æ8 ± 0Æ7 0Æ621 0Æ1 �0Æ26–0Æ44

16 I am content 2Æ7 ± 0Æ6 2Æ3 ± 0Æ7 0Æ022 0Æ4 0Æ06–0Æ79

17 Some unimportant thought runs through my

mind and bothers me

1Æ9 ± 0Æ6 1Æ8 ± 0Æ6 0Æ305 0Æ1 �0Æ15–0Æ47

18 I take disappointments so keenly that I can

not put them out of my mind

1Æ7 ± 0Æ7 1Æ3 ± 0Æ6 0Æ021 0Æ4 0Æ06–0Æ76

19 I am a steady person 2Æ4 ± 0Æ7 2Æ3 ± 0Æ7 0Æ401 0Æ1 �0Æ22–0Æ54

20 I get in a state of tension or turmoil as I think

over my recent concerns and interests

2Æ1 ± 0Æ8 1Æ8 ± 0Æ8 0Æ146 0Æ3 �0Æ11–0Æ74
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the level of anxiety of both groups changes over time can only

be examined via a longitudinal design with a larger sample. In

addition, the tool used in this study, a self-reported scale used

by many researchers, is considered efficient and easy to

administer, but possibly underestimates the woman’s level of

anxiety, because women might disguise their real psycholog-

ical reaction and pretend to be of appropriate mental status

(Domar et al. 2009). Therefore, participants’ actual levels of

anxiety could potentially be much greater than those derived

from the scores of the self-reported scale. Researchers need to

heed the limitations of self-administered questionnaires and

the use of multiple measurement instruments is suggested in

the future, for example, adopting a self-reported scale

supplemented with physiological measurements.

Conclusion

Women who experienced IVF treatment failure but decided

to continue treatment exhibited greater levels of anxiety than

women who discontinued treatment. The treatment fre-

quency was higher and the interval between cycles was

shorter in the women who continued treatment. However,

one year after the discontinuation of IVF treatment, some

women still suffered from considerable anxiety; therefore,

both groups of women require additional psychological

support.

Relevance to clinical practice

The level of anxiety of women who decide to continue IVF

treatment should be assessed as early as possible and

prevention of high levels of anxiety in these women is

required. After treatment failure, health care providers should

offer psychological intervention to meet the needs of these

women, with continuous monitoring of the woman’s level of

anxiety when the duration of treatment is prolonged.

Counselling should be given and an assessment of the

psychological impact after experiencing IVF treatment failure

needs to be made. By assisting these women to practice

relaxation techniques and stress-reducing strategies and

teaching them coping skills, health care providers can help

them to reduce their levels of anxiety. Health care providers

should be more aware of the psychological changes in women

who have experienced multiple IVF failures who decide to

undergo another treatment cycle within a short time and

should provide more support throughout the course of

treatment. Furthermore, care and assistance need to be

provided for women who discontinue treatment but who

are experiencing ongoing psychological stress.
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Background: Little is known about the prevalence of chronic anxiety in patients with an implantable
cardioverter defibrillator (ICD). In a multi-center, prospective study, we examined 1) the prevalence of
chronic anxiety (i.e., patients anxious at implantation and 12 months), and 2) predictors of chronic anxiety.
Methods: ICD patients (N=284; 21.1% women) anxious (cut-off ≥40 on the State Trait Anxiety Inventory
(STAI)) at the time of implantation qualified for inclusion in the current study. Patients completed the Type
D Scale at baseline and the STAI (state measure) at baseline and 12 months.
Results: Of 284 patients anxious at baseline, 53.9% (153/284) remained anxious at 12-month follow-up.
Diabetes (OR:2.49; 95%CI:1.16–5.36), cardiac resynchronization therapy (CRT) (OR:2.03; 95%CI:1.02–4.05),
and Type D personality (OR:1.87; 95%CI:1.09–3.19) were independent predictors of 12-month anxiety,
adjusting for demographic and clinical variables including ICD therapy during follow-up. Shocks (both


appropriate and inappropriate during follow-up) were not associated with chronic anxiety at 12 months
(OR:0.94; 95%CI:0.42–2.12). The prevalence of chronic anxiety in the 96 patients with no risk factors was
34.4% and 63.8% in the 120 patients with either diabetes, CRT, or Type D personality.
Conclusions: More than 50% of ICD patients anxious at the time of implantation were still anxious at
12 months, indicating a high level of chronicity. Diabetes, CRT, and Type D personality were independent
predictors of chronic anxiety. ICD patients anxious at implantation should be closely monitored and offered
adjunctive psychosocial intervention if symptoms do not remit spontaneously in order to prevent adverse
health outcomes.


© 2009 Elsevier Ireland Ltd. All rights reserved.

1. Introduction


Implantable cardioverter defibrillator (ICD) therapy for the
treatment of life-threatening arrhythmias is generally well accepted
by patients, although a subgroup experiences probable clinical levels
of anxiety and depression [1,2]. Anxiety seems to bemore prevalent in
cardioverter–defibrillator patients than depression, with prevalence
rates of anxiety reported from 24–87% compared to 24–33% for
depressive symptoms [3]. In the general cardiovascular literature,
anxiety has been associated with adverse health outcomes, including
decreased quality of life [4] and increasedmorbidity andmortality [5].

Psychology, Tilburg University,
4662503; fax:+31134662067.


dersen).


Ltd. All rights reserved.


l, Risk of chronic anxiety in i

There is also evidence to suggest that general psychological distress
and anxiety may precipitate arrhythmic events [6–8]. Therefore, it is
important to know the determinants of anxiety following ICD
implantation in order to identify high-risk patients and optimize
secondary prevention.


Psychological distress may decrease in the first year following
implantation with an ICD [1,9], indicating that patients adapt to ICD
therapy over time. However, examining changes in overall mean
scores over time may mask variability in intraindividual changes and
impede the identification of patients who experience chronic levels of
distress and potentially may have a greater risk of adverse health
outcomes [10]. Importantly, ICD patients who experience anxiety
both at the time of implantation and at later follow-up may be
distinctly different from thosewhose anxiety levels may remit.We are
not aware of any studies in ICD patients that have examined patients
who are prone to experience chronic anxiety.


Therefore, in a Dutch multi-center study focusing on patients
who were anxious at the time of implantation, we examined 1) the
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Table 1
Patient baseline characteristics stratified by chronic anxiety.


Characteristics Total Chronic anxiety Remitted anxiety p
(N=284) (n=153) (n=131)


Demographics
Women 60 (21.1) 34 (22.2) 26 (19.8) .73
Age, mean±SD 61.2±10.2 62.3±9.6 59.9±10.8 .06
Single/no partner 33 (11.6) 20 (13.1) 13 (9.9) .52
Lower educationa 75 (26.5) 46 (30.1) 29 (22.3) .18


Clinical
Ischemic etiology 199 (70.1) 109 (71.2) 90 (68.7) .74
Secondary indication 120 (42.3) 64 (41.8) 45 (42.7) .97
CRT 88 (31.0) 54 (35.30 34 (26.0) .12
LVEF ≤35%b 203 (83.9) 113 (83.7) 90 (84.1) 1.00
QRS N120 msecc 143 (51.8) 80 (53.3) 63 (50.0) .67
Diabetesd 47 (16.7) 33 (21.6) 14 (10.9) .03
Smoking 47 (16.5) 27 (17.6) 20 (15.3) .71
Appropriate ICD therapy
during follow-upc


52 (18.8) 33 (22.4) 19 (14.7) .14


Shocks (both appropriate
and inappropriate)
during follow-upe


34 (12.4) 18 (12.3) 16 (12.4) 1.00


Medication
Amiodarone 67 (23.6) 34 (22.2) 33 (25.2) .66
Beta-blockers 232 (81.7) 123 (80.4) 109 (83.2) .65
Diuretics 177 (62.3) 101 (66.0) 76 (58.0) .21
ACE-inhibitors 201 (70.8) 106 (69.3) 95 (72.5) .64
Statins 191 (67.3) 105 (68.6) 86 (65.6) .68
Digoxin 39 (13.7) 24 (15.7) 15 (11.5) .39
Psychotropic medicationd 72 (25.5) 47 (30.9) 25 (19.2) .04


Psychological
Type D personalityf 108 (38.2) 69 (45.4) 39 (29.8) .01


Results are presented as n (%) unless otherwise indicated.
CRT= cardiac resynchronization therapy; ICD= implantable cardioverter defibrillator;
LVEF = left ventricular ejection fraction.


a Secondary education or less (≤13 years of education); 1 missing.
b 42 missing.
c 8 missing.
d 2 missing.
e 9 missing.
f 1 missing.
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prevalence of chronic anxiety (i.e., patients anxious at implantation
and 12 months), and 2) predictors of chronic anxiety.


2. Methods


2.1. Patient sample and design


Patients implanted with an ICD between May 2003 and November 2007 at the
Erasmus Medical Center, Rotterdam, the Catharina Hospital, Eindhoven, and Amphia
Hospital, Breda, The Netherlands, were asked to complete a set of standardized and
validated questionnaires at baseline and at 12-month follow-up. Patients included in the
ErasmusMedical Centerwere part of the ongoingMood and personality as precipitants of
arrhythmia in patientswith an Implantable cardioverterDefibrillator: A prospective Study
(MIDAS) [11]. Exclusion criteria were significant cognitive impairments (e.g. dementia),
life-threatening comorbidities (e.g. cancer), a history of psychiatric illness other than
affective/anxiety disorders, and insufficient knowledge of the Dutch language.


Initially, 774 of 797 (97% response) consecutively implanted ICD patients had a
score on the state measure of the State Trait Anxiety Inventory (STAI) at baseline. Given
that the objective of the current study was to examine the prevalence of chronic
anxiety, defined as patients who were anxious both at the time of implantation and at
12-month follow-up, as indicated by a cut-off score ≥40 on the STAI [12], we pre
selected patients who were anxious at the time of ICD implantation; 366 of the 774
patients had probable clinical levels of anxiety, as indicated by a cut-off score ≥40 on
the STAI [12], 21 died during the 12-month follow-up period, and 61 patients had not
completed the STAI at follow-up. Hence, analyses are based on 284 patients (21.1%
women; mean±SD age=61.2±10.2 years) who were anxious at baseline and had a
follow-up score on the STAI at 12 months. The 284 patients included in the analyses did
not differ systematically from the 82 patients anxious at baseline who either died
during follow-up or did not complete the 12-month STAI on demographic and clinical
variables, apart from the 82 patients being more likely to receive ICD therapy during
follow-up (32.9% versus 18.8%; p=.01), to be younger (mean age=58.0±12.5 versus
61.2±10.2; p=.04), and less likely to be prescribed ACE-inhibitors (58.0% versus
70.8%; p=.04).


The study protocol was approved by the medical ethic committees of the
participating hospitals. The study was conducted in accordance with the Helsinki
Declaration, and all patients provided written informed consent.


2.2. Measures


2.2.1. Demographic and clinical variables
Demographic variables included gender, age, marital status (single versus having a


partner) and education (secondary education or less). Information on clinical variables
included etiology (ischemic versus non-ischemic), ICD indication (primary versus
secondary), cardiac resynchronization therapy (CRT), left ventricular ejection fraction
(LVEF≤35% versus N35%), QRS complex (N120 ms versus b120 ms), diabetes, smoking,
appropriate ICD therapy (i.e., both anti-tachycardiac pacing episodes and shocks) for
ventricular arrhythmias (i.e., ventricular tachycardia or ventricular fibrillation) and ICD
shocks (both appropriate and inappropriate) during the 12-month follow-up period,
and cardiac and psychotropic medication. Information on these variables was obtained
from the patients' medical records, with the exception of smoking which was obtained
by means of self-report.


2.2.2. Anxiety
Symptoms of anxiety were assessed with the 20-item state scale of the STAI [13].


Each item is rated on a 4-point Likert scale from 1 (not at all) to 4 (verymuch so), with a
score range of 20–80. A high score indicates high levels of anxiety, with a score ≥40
indicating probable levels of clinical anxiety [12]. Hence, remittance of anxiety at 12-
month follow-up was defined by a STAI score b40. The STAI is a valid and reliable scale,
with Cronbach'sα ranging from 0.87 to 0.92 [13]. The STAI state scalewas administered at
baseline and at 12 months.


2.2.3. Type D personality
Type D personality was assessedwith the 14-item Type D Scale (DS14) [14]. Items are


answered on a 5-point Likert scale ranging from 0 (false) to 4 (true). The 14 items
contribute to two subscales, Negative affectivity (e.g. ‘I often feel unhappy’; 7 items) and
Social inhibition (e.g. ‘I am a closed kind of person’; 7 items). A standardized cut-off ≥10
on both subscales identifies patients with a Type D personality [14,15]. The DS14 was
originally developed in cardiac patients and is a valid and reliable measure, with
Cronbach's alpha of .88/.86 and 3-month test–retest reliability r=.72/.82 for theNegative
affectivity and Social inhibition subscales, respectively [14]. The stability of Type D
personality has been confirmed in a large sample of patients with acute myocardial
infarction [16]. It is the combination of a high score on both Negative affectivity and Social
inhibition that incurs an increased risk of adverse clinical events rather than the single
traits [17]. In addition, Type D is not confounded by cardiac disease severity andmeasures
of anxiety and depression [14,16]. The DS14 was administered at baseline.


2.3. Statistical analyses


The Chi-square test (Fisher's exact test when appropriate) was used to examine
between group differences on dichotomous variables and Student's t-test for independent

Please cite this article as: Pedersen SS, et al, Risk of chronic anxiety in i
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samples for differences on continuous variables. Multivariable logistic regression analysis
was used to determine predictors of 12-month anxiety, adjusting for gender, age, marital
status, education, etiology, ICD indication,CRT,QRSN120 ms, diabetes, smoking, ICD shocks
(both appropriate and inappropriate) during the 12-month follow-up period, and Type D
personality. Left ventricular dysfunction (i.e., LVEF ≤35%) was added in a secondary
multivariable analysis to adjust for ameasure of disease severity, as echocardiographywas
not performed in all patients (n=42missing). All tests were two-tailed, and ap-valueb .05
wasused to indicate statistical significance. For the results of the logistic regressionanalysis,
odds ratios (OR) and their corresponding 95 confidence intervals (CI) are reported. All data
were analyzed using SPSS 17.0 for Windows (SPSS Inc., Chicago, Illinois).


3. Results


3.1. Patient characteristics


At12 months, 53.9% (153/284)patientswere still anxious, indicating
ahigh level of chronic anxiety. Patient demographic and clinical baseline
characteristics stratified by chronic anxiety are presented in Table 1.
Patients with chronic anxiety were more likely to have diabetes (21.6%
versus 10.9%; p=.03), to be prescribed psychotropic medication (30.9%
versus 19.2%; p=.04), and to have a Type D personality (45.4% versus
29.8%; p=.01) than patients whose anxiety remitted by 12 months.


3.1.1. Independent predictors of chronic anxiety
The independent predictors of chronic anxiety are presented in


Table 2. Diabetes (OR: 2.49; 95% CI: 1.16–5.36; p= .02), CRT (OR:
2.03; 95% CI: 1.02–4.05; p=.04), and Type D personality (OR: 1.87;
95% CI: 1.09–3.19; p=.02) were independent predictors of chronic

mplantable defibrillator patients: A multi-center study, Int J Cardiol
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Table 2
Predictors of chronic anxiety.


Predictor variables OR 95% CI p


Demographics
Women 0.98 0.51–1.88 .95
Age 1.02 0.99–1.05 .21
Single/no partner 1.12 0.49–2.55 .79
Lower educationa 1.20 0.65–2.22 .55


Clinical
Ischemic etiology 0.87 0.47–1.60 .66
Secondary indication 1.09 0.63–1.89 .76
CRT 2.03 1.02–4.05 .04
QRS N120 ms 0.78 0.42–1.46 .43
Diabetes 2.49 1.16–5.36 .02
Smoking 1.13 0.57–2.22 .73
Shocks (both appropriate and
inappropriate) during follow-up


0.94 0.42–2.12 .88


Psychological
Type D personality 1.87 1.09–3.19 .02


Multivariable logistic regression analysis.
ICD = implantable cardioverter defibrillator.
CRT = cardiac resynchronization therapy.


a Secondary education or less (≤13 years of education).
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anxiety, adjusting for gender, age, marital status, education, etiology,
ICD indication, QRS N120 ms, smoking, and ICD therapy during
follow-up. The overall results did not change when LVEF ≤35% was
added to the multivariable model. LVEF ≤35% was not significant
(p=.71; other results not shown).


3.1.2. Prevalence of chronic stratified by diabetes, CRT, and Type D
personality


Given that diabetes, CRT, and Type D personality were the only
statistically significant predictors of chronic anxiety, we created 2
groups based on the presence of none versus one (i.e., either diabetes,
CRT, or Type D) of these risk factors. Chronic anxiety stratified by none
versus one of these risk factors is presented in Fig. 1. The prevalence of
anxiety in the 96 patients with no risk factors was 34.4%, whereas the
prevalence was 63.8% in the 120 patients with either diabetes, CRT, or
Type D personality (pb .001).


4. Discussion


In the current study, we found that more than 50% of ICD patients
suffering from anxiety at baseline also experienced probable levels of

Fig. 1. Chronic anxiety stratified by one or two risk factors (i.e., either diabetes, CRT, or
Type D personality).⁎ (⁎Total numbers are listed on top of bars; anxiety was indicated
by a STAI score ≥40).
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clinical anxiety at 12 months post implantation, indicating a high level
of chronicity. Diabetes, CRT, and Type D personality were independent
predictors of chronic anxiety, with the presence of anxiety being
significantly higher in patients with one of these risk factors
compared to none. ICD shock therapy during the 12-month follow-
up period was not a significant predictor of chronic anxiety.


The study of anxiety in the context of ICD patients has received
considerable attention [1,2,9,18], likely due to the unique feature of
the device compared to any other intervention in clinical cardiology,
namely its capacity to provide shocks to terminate life-threatening
ventricular arrhythmias. For this purpose, device-specific question-
naires have been developed, such as the Florida Patient Acceptance
Survey [19] and the ICD Concerns Questionnaire [20], to tap into the
fears that patients have about the device providing a shock. However,
generally studies have focused on prevalence rates or mean anxiety
scores over time, which may mask intraindividual changes and
the identification of patients who may experience chronic levels of
distress and subsequent adverse health outcomes [10]. Therefore, we
selected patients who were anxious already at baseline in order to
examine the level of chronicity at 12 months and the profile of
chronically anxious patients. To our knowledge, this is the first study
to use such an approach when studying the level of chronicity of
distress in ICD patients. We found that once anxiety was manifest at
the time of implantation, more than 50% of patients had symptoms
that did not remit spontaneously during the 12-month follow-up
period. This level of chronicity is similar to that found in a recent study
of patients treated with percutaneous coronary intervention (PCI), as
part of the RESEARCH registry [21].


Diabetes, CRT, and having a Type D personality typified patients
experiencing chronic levels of anxiety in the current study. Negative
affectivity, such as anxiety, has in a previous study of patients treated
with CRT been shown to be prevalent and have a detrimental
influence on patient perceived health status [22]. In PCI patients,
Type D has also been associated with chronic anxiety adjusting for
demographic and clinical risk factors, including stent type [21]. In
previous studies of the MIDAS population, we also showed that Type
D personality but not indication was a predictor of poor quality of life
at 3 months [11], and that clustering of Type D with ICD concerns was
associated with increased anxiety at 6 months follow-up [9]. Type D
has also been shown to independently predict self-reported as well as
interviewer-rated levels of anxiety in ICD patients [18]. Diabetes has
previously been associated with the onset of depressive symptoms in
PCI patients [23] and co-morbid diabetes and angina with anxiety in
outpatients with chronic heart failure [24]. Increased anxiety in
diabetic versus non-diabetic ICD patients found in the current study
may reflect the toll of having to deal with multiple somatic diseases
[25], although we cannot rule out that the association may also
represent a chance finding.


The high level of chronicity of anxiety found in the current study
may have clinical implications, as anxiety and general psychological
distress have been associated with an increased risk of ventricular
arrhythmias [6–8]. Anxiety may potentiate pathological processes
that increase the risk of ventricular arrhythmias and sudden cardiac
death through reduced heart rate variability [26], which is an im-
portant risk factor for sudden cardiac death [27]. Distress may also be
related to increases in T-wave alternans [28], which is an important
predictor for ventricular arrhythmias and death [29]. Although
anxiety levels in ICD patients generally have been shown to diminish
and reach a plateau after 1 year [1], this pattern may be different for
shocked patients [18] and patients whose ICD may be subject to
malfunctioning and recall [30]. The present study suggests that
patients who are anxious at the time of ICD implantation should be
closely monitored and offered adjunctive psychosocial intervention if
anxiety symptoms do not remit spontaneously. Screening for
emotional distress in ICD patients at regular intervals has also been
advocated by others to track changes in distress over time [31]. In
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terms of the clinical management of these patients, they should be
offered adjunctive psychosocial intervention, using a multi-factorial
approach incorporating an educational component on the ICD,
cognitive behavioral therapy, problem-solving skills and exercise
[32]. Such an approach would also be cost-effective, as it would
provide adjunctive intervention to those patients who need it the
most and who are also likely to benefit the most.


The results of this study should be interpreted with some caution.
First of all, we had no information about changes in the functional
status of patients, such as worsening of heart failure, and participation
in cardiac rehabilitation, which may have influenced anxiety levels.
Second, due to the small number of patients with the co-occurrence of
two risk factors (i.e., two of the three factors of diabetes, CRT, and Type
D being present), we were not able to deduce whether these patients
are particularly prone to experience chronic anxiety compared to
patients with one or no risk factors. Third, patients included in the
analyses (N=284) differed on ICD therapy during follow-up on age
and the use of ACE-inhibitors from patients excluded from analyses
(n=81). Fourth, we used a generic rather than a disease-specific
measure to assess anxiety, with the likelihood that levels of anxiety
would have been higher if assessed with a disease-specific measure,
as it taps into symptoms that are more pertinent to patients.
Nevertheless, strengths of the current study include the novel
approach of examining the level of chronic anxiety, the study being
multi-center, and the statistical adjustment for pertinent demograph-
ic and clinical risk factors for chronic anxiety, including adjustment for
left ventricular dysfunction and the QRS complex.


In conclusion, more than 50% of ICD patients who were anxious at
baseline still suffered from anxiety 12 months post implantation,
indicating a high level of chronicity. Diabetes, CRT, and Type D
personality were independent predictors of chronic anxiety, as
indicated by a 2-fold increased risk of experiencing anxiety both at
baseline and at 12-month follow-up. Patients who are anxious at the
time of implantation should be closely monitored and offered
adjunctive psychosocial intervention if symptoms do not remit
spontaneously [32]. It may be important to prevent that anxiety
becomes chronic, as these patients may be at increased risk of poor
quality of life, life-threatening arrhythmias and other adverse health
outcomes.
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USING E-ANNOTATION TOOLS FOR ELECTRONIC PROOF CORRECTION 

Required Software 

Adobe Acrobat Professional or Acrobat Reader (version 7.0 or above) is required to e-annotate PDFs. 
Acrobat 8 Reader is a free download: http://www.adobe.com/products/acrobat/readstep2.html 

Once you have Acrobat Reader 8 on your PC and open the proof, you will see the Commenting Toolbar (if it 
does not appear automatically go to Tools>Commenting>Commenting Toolbar). The Commenting Toolbar 
looks like this: 

 

If you experience problems annotating files in Adobe Acrobat Reader 9 then you may need to change a 
preference setting in order to edit. 

In the “Documents” category under “Edit – Preferences”, please select the category ‘Documents’ and 
change the setting “PDF/A mode:” to “Never”.  

 

Note Tool — For making notes at specific points in the text  

Marks a point on the paper where a note or question needs to be addressed. 

 

Replacement text tool — For deleting one word/section of text and replacing it  

Strikes red line through text and opens up a replacement text box.   

 

Cross out text tool — For deleting text when there is nothing to replace selection  

Strikes through text in a red line. 

 

 

How to use it: 

1. Right click into area of either inserted 
text or relevance to note 

2. Select Add Note and a yellow speech 
bubble symbol and text box will appear 

3. Type comment into the text box 

4. Click the X in the top right hand corner  
of the note box to close. 

 

How to use it: 

1. Select cursor from toolbar 

2. Highlight word or sentence 

3. Right click 

4. Select Replace Text (Comment) option 

5. Type replacement text in blue box 

6. Click outside of the blue box to close 

 

How to use it: 

1. Select cursor from toolbar 

2. Highlight word or sentence 

3. Right click 

4. Select Cross Out Text  

 

http://www.adobe.com/products/acrobat/readstep2.html�
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Approved tool — For approving a proof and that no corrections at all are required. 

 

 

Highlight tool — For highlighting selection that should be changed to bold or italic. 

Highlights text in yellow and opens up a text box. 

 

Attach File Tool — For inserting large amounts of text or replacement figures as a files.  

Inserts symbol and speech bubble where a file has been inserted. 

 

 

Pencil tool — For circling parts of figures or making freeform marks 

Creates freeform shapes with a pencil tool. Particularly with graphics within the proof it may be useful to use 
the Drawing Markups toolbar. These tools allow you to draw circles, lines and comment on these marks.     

 

 

 

 

 

 

 

 

 

 

How to use it: 

1. Click on the Stamp Tool in the toolbar 

2. Select the Approved rubber stamp from 
the ‘standard business’ selection 

3. Click on the text where you want to rubber 
stamp to appear (usually first page) 

 

How to use it: 

1. Select Highlighter Tool from the 
commenting toolbar 

2. Highlight the desired text 

3. Add a note detailing the required change 

 

How to use it: 

1. Select Tools > Drawing Markups > Pencil Tool 

2. Draw with the cursor 

3. Multiple pieces of pencil annotation can be grouped together 

4. Once finished, move the cursor over the shape until an arrowhead appears 
and right click 

5. Select Open Pop-Up Note and type in a details of required change 

6. Click the X in the top right hand corner of the note box to close. 

How to use it: 

1. Click on paperclip icon in the commenting toolbar 

2. Click where you want to insert the attachment 

3. Select the saved file from your PC/network 

4. Select appearance of icon (paperclip, graph, attachment or 
tag) and close 
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