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Introduction: Studies have shown in vitro fertilization (IVF) treatment to have a signifi‐
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cant impact on women's quality of life. In addition, anxiety is experienced during IVF
treatment and prior to knowing the outcome from a treatment cycle. Although support
services are available at many IVF clinics, the uptake of these opportunities may not be
high. Acupuncture is used by women undertaking IVF treatment in the belief that it im‐
proves their reproductive outcomes, and some studies suggest that it may reduce anxi‐
ety. The objective of this study was to examine the effects of acupuncture compared
with sham acupuncture on quality of life and anxiety for women undergoing an IVF cycle.
Material and methods: A multicenter randomized controlled trial was conducted in
Australia and New Zealand. Women were eligible if they were aged 18‐42 years,
undergoing a fresh IVF cycle and not using acupuncture. Recruitment occurred be‐
tween June 2011 and October 2015. Women were randomized to acupuncture or a
sham acupuncture control group and three treatments were administered, the first
treatment between day 6 and 8 of ovarian stimulation, and two treatments were
given on the day of embryo transfer. The primary outcome was livebirth. Secondary
outcomes included quality of life and anxiety, and were assessed at baseline, on the
day of embryo transfer and 14 weeks from trial entry.
Results: In all, 848 women were randomized to the trial, 608 women underwent
an embryo transfer, of which 526 (86%) received all three treatments. Adjusted
analysis found that women receiving acupuncture reported reduced anxiety fol‐
lowing embryo transfer (mean difference [MD] −1.1, 95% CI −2.2 to −0.1, P = 0.03).
Unadjusted analysis of quality of life did not differ between groups following
embryo transfer. Adjusted analyses by per protocol found a significant positive
change for the acupuncture group for the general health MOS Short Form 36
(SF36) domain (MD 2.6, 95% CI 0.5‐4.7, P = 0.01) following embryo transfer. The
benefit was not sustained at 14 weeks (MD 0.1, 95% CI −2.7 to 2.9).
Conclusions: Acupuncture may reduce anxiety at embryo transfer. Quality of life did
not differ between the groups. Women experience reduced emotional well‐being
3 months following the IVF cycle, highlighting ongoing unmet psycho‐social needs.

Abbreviations: CI, confidence interval; IVF, in vitro fertilization; MD, mean difference; RCT, randomized controlled trial; SF36, MOS 36‐Item Short Form Health Survey; STAI, State Trait
Anxiety Inventory.
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1 | I NTRO D U C TI O N
A lack of control and feeling of uncertainty are highlighted as two
of the most difficult aspects of infertility treatment experienced by
women and have been shown to contribute to reduced well‐being
1

while undergoing infertility treatment. Longitudinal studies exam‐
ining depression and anxiety before and during infertility treatment
have found that between 10% and 25% of women are at risk of

Key message
Anxiety and low quality of life are experienced by women
during and following an IVF cycle. Acupuncture reduced
anxiety compared to sham acupuncture. No differences in
quality of life were found between acupuncture and the
sham acupuncture groups.

clinical distress following in vitro fertilization (IVF) treatment. 2,3
Furthermore, evidence shows that IVF cycle failures have been
found to predict late psychological distress.4 It has been proposed
that intervention support to reduce stress and enhance coping are
important to reduce the emotional distress but also to reduce the
likelihood of patients stopping treatment prior to achieving their
goals for a family.4-6 Although support services are available at
many IVF clinics, they may not be widely used.7 The reasons for
this are varied; some women may not recognize the need for sup‐
port particularly during early treatment, and some services may
not be offered to women until more obvious signs of psychological
distress become more obvious. Studies have also shown infertility
treatment to have a more general effect on reducing women's qual‐
ity of life. 8,9
Complementary health approaches are frequently used by
women undergoing fertility treatment,10-14 and studies have found
that women report an increased sense of well‐being from these
treatments.15,16 Acupuncture is frequently used,14 and women de‐
scribe positive effects including having a greater sense of confidence,
sense of well‐being, coping, feeling relaxed and less stressed,17 and
increased self efficacy18 following treatment. An 8‐week randomized
controlled trial (RCT) examined the effect of acupuncture on psy‐
cho‐social outcomes for women experiencing infertility and found
there were benefits with reducing infertility stress.19 Furthermore,
women reported a sense of relaxation and calmness, and significant
trends were observed with reduced anxiety.
We recently reported on a randomized controlled trial (RCT) of

randomization sequence was computer‐generated with stratifi‐
cation by the number of previous embryo transfer cycles (0‐1,
2‐6 and >6), woman's age (<38, and 38‐42 years), and study site.
Allocation concealment was ensured using a centralized tel‐
ephone computer program. Study participants, fertility special‐
ists and nurses, and the analyst were blinded to group allocation.
The clinical trial coordinator and acupuncturists were not blinded
to group allocation. Study site research nurses who were blind
to group allocation enrolled women into the study and collected
clinical outcome data. Blinding was maintained until completion
of analysis.
Women were recruited from 16 IVF units across Australia and
New Zealand and were eligible if they met the following criteria;
aged 18‐42 years, undergoing a fresh IVF or intracytoplasmic sperm
injection cycle, and not currently using acupuncture. Exclusion cri‐
teria were women undergoing a frozen embryo transfer, previous
randomization to the study, planning pre‐implantation genetic diag‐
nosis or receiving donor eggs. Recruitment occurred between June
2011 and October 2015. Randomization commenced prior to the
start of the IVF treatment. It was intended that all women would
receive standard IVF treatment protocols of ovarian stimulation, egg
retrieval, fertilization and embryo transfer as determined by their
treating clinician.

a short course of acupuncture compared with a sham control as an

2.1 | Interventions

adjunct to IVF which found no difference in the primary outcome of

Following randomization, women made an appointment with

live birth and pregnancy outcomes between groups. 20 The objective
of this study is to report on the secondary outcomes from this same
trial examining the effects of acupuncture compared with sham acu‐
puncture on quality of life measures and anxiety.

the study acupuncturist onsite at the IVF centers or nearby. The
first treatment was administered between days 6 and 8 of ovar‐
ian stimulation, and two treatments were given on the day of
embryo transfer. The acupuncturists had a minimum of 2 years
clinical experience, was a member of a national professional as‐

2 | M ATE R I A L A N D M E TH O DS

sociation, and were registered with the national Australian Health
Practitioner Regulation Agency. All acupuncturists were trained
in the treatment protocol with annual refresher training provided.

A multicenter parallel RCT was conducted in Australia and

The acupuncture protocol was developed using a Delphi method,

New Zealand comparing acupuncture with a sham acupuncture

with treatment characteristics retained on reaching 80% group

control. The methods have been previously described. 21 The

consensus. 22
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A short treatment protocol was administered. The treatment
strategy was based on traditional Chinese medicine. The first treat‐

2.2 | Outcomes and analysis

ment involved core points Guilai ST‐29, Guanyuan Ren‐4, Qihai

Secondary outcomes included anxiety and quality of life. These out‐

Ren‐6, Sanyinjiao SP‐6 and Xuehai SP‐10. In addition, up to five ad‐

comes were assessed at baseline following the last treatment (day of

ditional points based on the traditional Chinese medicine diagnosis

embryo transfer) and 14 weeks from trial entry. To measure anxiety we

were selected from a semi‐standardized protocol. Manual acupunc‐

used the shortened 10‐item version of the State Trait Anxiety Inventory

ture was applied, the needling sensation de qi was attained, and nee‐

(STAI).25 This instrument has good psychometric properties and has

dles were re‐stimulated midway through the 25‐minute treatment.

been used extensively in research. Quality of life was assessed using the

On the day of embryo transfer, an initial treatment was administered

MOS Short Form 36 (SF36).26 At baseline we assessed women's sense

within 1 hour prior to embryo transfer and comprised points Guilai

of coping with infertility using the infertility self‐efficacy scale.27 This

ST‐29, Diji SP‐8, Xuehai SP‐10, Taichong LR‐3, Guanyuan Ren‐4, one

scale included items that are preceded by the phrase “I am confident

point from Shenmen HT‐7, Neiguan PC‐6 or YinTang, and auricular

that I can…” and are anchored by a nine‐point Likert‐type scale from one

point Zhigong. Following embryo transfer, the second acupuncture

(not at all confident) to nine (totally confident). The total score of 144 is

treatment was administered comprising points Baihui DU‐20, Taixi

achieved by summing up all individual item scores. Following the final

KD‐3, Zusanli ST‐36, Sanyinjiao SP‐6, Neiguan PC‐6, and auricular

study treatment, data were collected on the empathy demonstrated

point ShenMen. Needles were applied using the Park device23 of a

by the study practitioner. Empathy was assessed as a process clinical

plastic ring and a guide tube, with a double‐sided adhesive ring to

encounter using the validated CARE questionnaire.28 This instrument

facilitate maintenance of blinding for the participant.

comprises 10 items rated over a 6‐point scale (poor to excellent).

The sham control group received non‐insertive acupuncture

The sample size was informed by our previous pilot study, evidence

using the Park sham needle supported by the Park device. 23 This

from the systematic reviews and clinical advice, and was determined in

needle has a retractable needle shaft and a blunt tip. We used

relation to the primary outcome livebirth. We estimated that a 7 per‐

sham points at locations away from known acupuncture points

centage point increase in the proportion of live births would be clini‐

and with no known function. 24 Sham acupuncture was adminis‐

cally important.29,30 To obtain 80% power at a 5% significance level for

tered at six points for each of the treatments. Needle placement

a 2‐sided test, we assumed a proportion of 13.4%30 live births in the

duration was the same as for the acupuncture group.

21

control group and 20.4% live births in the acupuncture group, requiring

Assessed for eligibility

Excluded n = 4,794
Not meeting inclusion criteria n = 4405
Declined to participate n = 389
Randomized n = 848
424 allocated to
acupuncture

Allocation

424 allocated to sham
acupuncture

Follow-Up

104 did not proceed to embryo transfer

97 did not proceed to embryo transfer
Analysis

301 underwent embryo transfer (ITT)

307 underwent embryo transfer (ITT)

Treatments received: 3 = 258; 2 = 13; 1
n = 18; none n = 12

Treatments received: 3 = 268 (87.3%); 2 = 12; 1
n = 15; none n = 12

Per protocol analysis n = 258

Per protocol analysis n = 268

Baseline SF36 n = 237 (91%), STAI n = 234
(90.6%)

Baseline SF36 n = 250 (93.2%), STAI n = 245
(91.4%)

Following embryo transfer SF36 n = 205
(79.5%), STAI n = 204 (79.1%)

Following embryo transfer SF36 n = 211
(78.7%), STAI n = 209 (80.0%)

14 week follow up SF36 n = 177 (68.6%),
STAI n = 168 (65.1%)

14 week follow up SF36 n = 184 (68.7%), STAI
n = 168 (62.7%)

F I G U R E 1 Flow of participants
through study. ITT, intention‐to‐treat;
SF36, MOS 36‐Item Short Form Health
Survey; STAI, State Trait Anxiety
Inventory
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449 participants per group. Allowing for 30% attrition from the study

TA B L E 1

Baseline characteristics of trial participants

due to cancelled cycles or no embryo transfer and study withdrawal,
1168 women were required. For the secondary analyses reported
here, 449 women per group would provide 90% power to detect a

Age at
randomizationa

0.21 standard deviation difference in means on independent samples t
test. According to Cohen's criteria this implies that the study would be

Acupuncture
(n = 301)

Sham
(n = 307)

P

35.7 (4.3)

35.7 (4.2)

0.83

Duration of infertility (n = 606)b

adequately powered to detect even small treatment effects.
The analysis used an intention‐to‐treat analysis excluding those
women who did not undergo an embryo transfer. A per protocol
analysis was undertaken of those women who underwent embryo

<2 years

81 (27.0)

92 (30.1)

2‐5 years

138 (46.0)

145 (47.4)

>5 years

81 (27.0)

69 (22.6)

99 (32.9)

89 (29.0)

0.30

21 (7.0)

29 (9.5)

0.27

116 (38.5)

111 (37.2)

0.54

Fertility diagnosis

transfer and received all three study treatments. The reproduc‐

0.41

b

tive and demographic characteristics of the women randomized to

Male factor

each treatment group were summarized using counts and percent‐

Tubal

ages for categorical variables, and means and standard deviations

Unexplained

for numeric variables. For the differences between groups we used

Endometriosis

28 (9.3)

36 (11.7)

0.33

independent samples t tests and reported mean differences (MD)

Other includes
polycystic ovarian
syndrome

83 (27.6)

83 (27.0)

0.88

228 (75.8)

227 (73.9)

0.61

85 (28.2)

84 (27.4)

0.49

with associated 95% confidence intervals (CI). For discrete data,
Pearson's Chi‐square test and Fisher's exact test were used to
examine differences between groups. Two‐sided P values <0.05

Parity nulliparousb

indicated statistical significance. A post‐hoc secondary analysis

Number of IVF cycles

using a logistic regression was undertaken examining the effect

0

of treatment adjusted for the baseline SF36 total score and preg‐

1

nancy outcome from the IVF cycle defined as not pregnant, preg‐

≥2

nant and miscarried, on quality of life and anxiety. The analysis was
undertaken using SAS version 9.4 (SAS Institute, Cary, NC, USA).

2.3 | Ethical approval

b

68 (22.6)

82 (26.7)

148 (49.2)

141 (45.9)

Previous acupunc‐
ture use (n = 607)b

171 (56.8)

150 (49.0)

0.055

Employed full time
(n = 607)b

186 (61.8)

195 (63.7)

0.62

38 (12.6)

58 (18.9)

263 (87.4)

249 (81.1)

White

232 (77.1)

250 (81.4)

Asian

45 (15.0)

35 (11.4)

Otherc

24 (8.0)

22 (7.2)

93.8 (20.9)

91.8 (20.5)

Highest educationb

Ethics approval was obtained from the Western Sydney University

Primary or high
school

Human Ethics Committee (approval H8936) and at the respective

Vocational or
University

sites. All women gave written informed consent. The trial is reg‐
istered with the Australian New Zealand Clinical Trials Registry

3 | R E S U LT S
In all, 848 women were randomized to the trial (Figure 1). A total

Infertility self‐effi‐
cacy scale (n = 537)b

of 201 women discontinued the intervention due to the IVF cycle

Acupuncture treatments received (n = 600)d

being cancelled with no embryo transfer. An intention‐to‐treat

0

8 (2.7)

analysis was undertaken on 301 women receiving acupuncture

1

18 (6.1)

15 (5.0)

and 307 receiving control acupuncture. Of the 608 analyzed

2

13 (4.4)

12 (4.0)

3

258 (88.9)

268 (88.5)

as intention‐to‐treat (ITT), 526 (86%) women received all three
treatments and 28 (4.6%) one treatment only.
The mean age of women in the study was 35 years, 71% had
experienced infertility for over 2 years, over 74% had no children
and 47% had undergone two or more IVF cycles (Table 1). These

0.034

Raceb,c

(ANZCTR): 12611000226909 (www.anzctr.org.au).

acupuncture treatments (treatment per protocol), 25 (4.1%) two

463

8 (2.6)

0.37

0.26

0.93

a

Mean (SD).
Data are n (%).
c
Race: other includes Aboriginal and Torres Strait Islander, Maori,
Polynesian.
d
Per protocol analysis.
b

characteristics were balanced between groups with only modest
differences in highest level of education and previous acupunc‐
ture use. The mean infertility self‐efficacy scale did not differ

3.1 | Quality of life

between the groups and indicated that the women had moderate

Baseline quality of life scores for the cohort who received treatment

coping skills.

per protocol and those who did not and the return of the SF36 forms

464

|

TA B L E 2

SMITH et al.

Baseline characteristics of those who received treatment per protocol compared with those who did not
Treatment per protocol
(n = 526), mean (SD)

Treatment incomplete (n = 82),
mean (SD)

n = 487 (92.6%)

n = 60 (73.2%)

Physical functioning

90.5 (17.1)

92.8 (13.8)

−2.2 (−6.1 to 1.7)

0.26

Role limitations due to
physical health

90.1 (25.0)

89.2 (27.8)

1.0 (−6.5 to 8.5)

0.25

Role limitations due to
emotional health

84.3 (29.6)

78.9 (36.8)

5.4 (−4.4 to 15.2)

0.28

Energy/fatigue

60.5 (17.7)

58.8 (20.1)

1.7 (−3.7 to 7.1)

0.53

Baseline SF36 response rate

Difference in means (95%
CI)

P
<0.001

Baseline SF36 domains

Emotional well‐being

72.2 (15.7)

71.9 (16.6)

0.3 (−4.2 to 4.8)

0.90

Social functioning

84.2 (20.5)

81.0 (21.4)

3.1 (−2.7 to 9.0)

0.28

Pain

83.1 (18.6)

83.3 (20.5)

−0.1 (−5.7 to 5.4)

0.96

General health

75.8 (16.5)

76.5 (16.6)

−0.7 (−5.2 to 3.8)

0.75

Health change

62.8 (21.7)

57.1 (20.1)

5.8 (0.2 to 11.3)

0.04

are examined in Table 2. The completion rate of the SF36 question‐

SF36 domain in general health domain (MD 2.6, 95% CI 0.5‐4.7,

naire was significantly higher for women who received treatment

P = 0.01) following treatment on the day of embryo transfer.

per protocol than for those who did not. The “Health Change” do‐

Review of the descriptive statistics (data not shown) suggest that

main of the SF36 examines “compared to 1 year ago, how would you

this effect occurred due to an improvement in average general

rate your health in general now?” Those who received treatment per

health score in the acupuncture group coupled with no change

protocol have a slightly more positive view on how their health has

in the control group. When women were followed up, however,

changed over time (P < 0.04).

this benefit was not sustained at 14 weeks (MD 0.1, 95% CI −2.7

There were no significant differences between groups on SF36

to 2.9) with both groups’ average general health scores virtually

domains. Overall, physical health scores were higher than energy

identical to baseline levels. The adjusted analysis for the baseline

and emotional functioning scores at the three time periods. There

SF36 score and pregnancy status at the 14‐week follow up found

were no significant differences between the acupuncture and sham

no difference on any SF36 domain between both groups.

acupuncture groups who received treatment per protocol in their
response rates to the SF36 at the three time points (Chi‐square
P = 0.53 at baseline, P = 0.84 at end of treatment, P = 0.99 at 14‐
week follow up) (Table 3).
For the 361 women, post‐hoc analysis examined whose treat‐

3.2 | Anxiety
There was no significant difference between the treatment groups
in the response rates to the STAI at baseline and at the 14‐week

ment was per protocol and who completed the 14‐week follow up of

follow up (chi‐square P = 0.82 and P = 0.78, respectively), and no sig‐

the SF36, and the effect of the IVF reproductive outcome on their

nificant differences in anxiety between groups at the end of treat‐

emotional well‐being (Table S1). The women's reproductive status

ment and at the 14‐week follow up corrected for baseline scores

was categorized as pregnant, miscarried and no pregnancy achieved.

(Table 5). Women's assessment of practitioner empathy did not dif‐

Large differences in the quality of life domains and pregnancy out‐

fer between the groups (P = 0.71).

come were observed, with the lowest scores for those women who

STAI scores were adjusted for baseline STAI score and pregnancy

miscarried, role limitation due to emotional health (mean 59.6, SD

outcome, and show that women receiving acupuncture reported

39.4), emotional well‐being (mean 60.0, SD 23.0) and social func‐

slightly reduced anxiety immediately after treatment than partici‐

tioning (mean 60.5, SD 26.4). Emotional well‐being was highest for

pants who received sham acupuncture (MD −1.1 95% CI −2.2 to

women who were pregnant (mean 80.2, SD 13.2) and role limitation

−0.1, P = 0.03) (Table 6).

due to emotional health (mean 92.5, SD 24.3).
The per protocol differences in mean SF36 scores between
treatment groups adjusted for baseline score and pregnancy sta‐

4 | D I S CU S S I O N

tus are presented in Table 4. This analysis was undertaken on the
women who underwent an embryo transfer and received all three

Study findings found a statistically significant reduction in anxiety

acupuncture treatments. A significant difference was found be‐

for women receiving acupuncture at the time of an embryo transfer.

tween the groups, with the scores indicating on average a positive

However, this effect was not sustained at the 14‐week follow up. A

change for the acupuncture group for the adjusted analysis of the

benefit was also reported from acupuncture on the general health

|
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TA B L E 3 Quality of life scores by
group—per protocol

SF36 domains
(n = 258/268)

465

Acupuncture,
mean (SD)

Acupuncture sham
control, mean (SD)

Mean differ‐
ence, 95% CI

P

Physical functioning

92.0 (15.3)

89.1 (18.5)

2.9 (−0.1 to 5.9)

0.059

Role limitations due to
physical health

91.1 (24.9)

89.2 (25.1)

1.9 (−2.5 to 6.4)

0.39

Role limitations due to
emotional health

86.6 (27.2)

82.0 (31.6)

4.6 (−0.6 to 9.9)

0.08

Energy/fatigue

60.8 (17.5)

60.3 (17.9)

0.4 (−2.7 to 3.6)

0.79

Emotional well‐being

72.4 (15.7)

71.9 (15.8)

0.5 (−2.30 to
3.30)

0.73

Social functioning

84.4 (21.1)

84.0 (19.9)

0.4 (−3.3 to 4.0)

0.83

Pain

84.0 (17.7)

82.3 (19.4)

1.6 (−1.7 to 5.0)

0.33

General health

74.7 (16.8)

76.8 (16.1)

−2.1 (−5.1 to
0.80)

0.16

Health change

61.9 (22.6)

63.7 (20.8)

−1.8 (−5.7 to 2.1)

0.37

Baseline (n = 237/250)

Following ET (n = 205/211)
Physical functioning

88.0 (18.6)

87.6 (19.1)

0.3 (−3.3 to 4.0)

0.85

Role limitations due to
physical health

77.6 (35.4)

75.9 (37.0)

1.6 (−5.4 to 8.6)

0.65

Role limitations due to
emotional health

83.6 (31.1)

80.3 (34.5)

3.3 (−3.0 to 9.6)

0.30

Energy/fatigue

58.0 (19.3)

56.3 (20.7)

1.6 (−2.2 to 5.5)

0.40

Emotional well‐being

71.1 (16.1)

71.2 (16.7)

−0.1 (−3.2 to
3.1)

0.96

Social functioning

79.3 (21.2)

76.8 (25.4)

2.4 (−2.1 to 6.9)

0.29

Pain

74.1 (21.7)

73.0 (23.9)

1.1 (−3.3 to 5.5)

0.62

General health

77.2 (17.3)

76.4 (16.7)

0.8 (−2.5 to 4.0)

0.64

Health change

62.2 (21.7)

61.6 (21.3)

0.6 (−3.6 to 4.7)

0.78

14‐week follow up (n = 177/184)
Physical functioning

87.8 (17.4)

86.3 (18.9)

1.5 (−2.3 to 5.2)

0.45

Role limitations due to
physical health

78.5 (35.1)

78.7 (34.3)

−0.1 (−7.3 to 7.1)

0.97

Role limitations due to
emotional health

82.3 (32.8)

84.6 (32.3)

−2.3 (−9.0 to 4.4)

0.50

Energy/fatigue

53.1 (21.1)

55.1 (20.5)

−1.9 (−6.3 to 2.4)

0.38

Emotional well‐being

72.7 (17.5)

73.7 (17.5)

−1.0 (−4.7 to
2.6)

0.57

Social functioning

79.2 (23.2)

80.6 (23.2)

−1.3 (−6.1 to
3.5)

0.59

Pain

81.2 (21.7)

78.6 (22.6)

2.6 (−2.0 to 7.1)

0.27

General health

74.2 (19.3)

75.5 (18.5)

−1.3 (−5.3 to
2.5)

0.50

Health change

57.3 (21.2)

60.2 (22.1)

−2.8 (−7.3 to 1.6)

0.21

domain following the last treatment on the day of embryo transfer;

An assessment of quality of life has been highlighted as vital

however, this effect was not sustained at 14 weeks. Women who

when assessing the efficacy of any infertility treatment. 31 This re‐

underwent embryo transfer and completed all treatments held a

mains an under‐reported outcome. In this trial the outcome was as‐

more positive view of their health than those who did not, which

sessed on two occasions during the IVF cycle, and for the first time

may indicate this group of women invested more in their health and

3 months following from the onset of the IVF cycle. No consistent

well‐being.

beneficial effect on quality of life was found from acupuncture vs
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Following ET
Mean difference
(95% CI)
Adjusted for baseline
score

TA B L E 4 Quality of life scores by per
protocol treatment group adjusted for
baseline score and pregnancy status

14‐week follow up
P

Acupuncture n = 194
Sham control
n = 199

Mean difference
(95% CI)

P

Acupuncture n = 168
Sham control
n = 176

SF36 domains
Physical functioning

−0.9 (−4.3 to 2.6)

0.62

0.8 (−2.9 to 4.6)

0.66

Role limitations due to
physical health

3.1 (−3.3 to 9.5)

0.34

−0.4 (−7.5 to 6.7)

0.90

Role limitations due to
emotional health

2.6 (−3.3 to 8.5)

0.38

−2.6 (−9.3 to 4.2)

0.45

Energy/fatigue

1.8 (−1.2 to 4.8)

0.25

−1.8 (−5.6 to 2.1)

0.36

Emotional well‐being

1.0 (−1.5 to 3.5)

0.44

−0.5 (−3.8 to 2.8)

0.79

Social functioning

3.4 (−0.7 to 7.6)

0.11

−0.9 (−5.6 to 3.7)

0.70

Pain

0.8 (−3.3 to 4.9)

0.71

2.6 (−1.8 to 7.0)

0.25

General healtha

2.6 (0.5 to 4.7)

0.01

0.1 (−2.7 to 2.9)

0.94

Health change

1.8 (−1.7 to 5.4)

0.31

−2.7 (−7.1 to 1.6)

0.21

Adjusted for baseline
score and pregnancy
status

Acupuncture n = 168
Sham control
n = 176

SF36 domains
Physical functioning

a

n/a

1.4 (−2.0 to 4.8)

0.41

Role limitations due to
physical health

0.9 (−5.7 to 7.6)

0.78

Role limitations due to
emotional health

−2.0 (−8.6 to 4.6)

0.54

Energy/fatigue

−1.1 (−4.8 to 2.5)

0.55

Emotional well‐being

−0.2 (−3.3 to 2.9)

0.89

Social functioning

−0.1 (−4.6 to 4.5)

0.98

Pain

3.6 (−0.7 to 7.9)

0.10

General health

0.3 (−2.5 to 3.2)

0.82

Health change

−2.7 (−7.1 to 1.7)

0.23

Acupuncture group scores increased more than the sham control on average.

sham acupuncture and these findings are consistent with our ear‐

as women reported discomfort, fatigue and mood changes from

lier acupuncture RCT with women undergoing IVF. 30 We did not

the IVF procedures and injections. 31 Trial findings indicate similar

use a specific fertility‐related quality‐of‐life instrument such as

SF36 scores 3 months on from the start of the trial, highlighting

32

the FertilQoL ; however, no differences in women's quality of life

the potential for quality of life to impact on the burden of IVF

have been reported in a study examining the impact of repeated

treatment.

IVF cycles. 33 The finding of no change in quality of life after sup‐

There was an effect on anxiety from acupuncture. This find‐

portive interventions during an IVF cycle may not be surprising,

ing differs from two RCT studies using a similar short duration

TA B L E 5

Anxiety and practitioner empathy by study group

STAI

Acupuncture (n = 301),
mean (SD)

Acupuncture sham control
(n = 307), mean (SD)

Mean difference (95% CI)

P

Baseline n = 234/245

19.3 (5.9)

19.6 (6.1)

−0.3 (−1.4 to 0.7)

0.54

Following last treatment on the day
of embryo transfer, n = 204/209

19.5 (5.7)

20.5 (6.3)

−1.0 (−2.2 to 0.02)

0.09

14‐weeks follow up, n = 168/168

19.1 (6.0)

19.4 (6.0)

−0.3 (−1.6 to 1.0)

0.65

Practitioner empathy (210/234)

43.1 (8.1)

43.4 (8.2)

−0.3 (−1.8 to 1.2)

0.71
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TA B L E 6 STAI scores per protocol
treatment group adjusted for baseline
score and pregnancy status
STAI score

Following last treatment on day
of embryo transfer

14‐week follow up

Mean difference
(95% CI)

Mean difference
(95% CI)

P

Acupuncture n = 191
Sham n = 196

a

Adjusted for baseline
scorea

−1.1 (−2.2 to -0.1)

Adjusted for baseline
score and pregnancy
status

n/a

467

P

Acupuncture n = 158
Sham n = 161
0.03

−0.1 (−1.2 to 1.1)

0.91

−0.2 (−1.3, 0.9)

0.73

Negative values mean the acupuncture group increased less than the sham group on average.

treatment protocol of acupuncture vs a sham acupuncture control

The strength of the study includes the large sample size and in‐

which found no difference in anxiety between groups, although

clusion of IVF centers across Australia and New Zealand. There are

both groups demonstrated significantly reduced anxiety following

some limitations. We have previously reported that the treatment

34,35

This finding also supports our earlier study

protocol was based on best practice, and blinding was intact in both

examining the role of acupuncture treatment which was focused

groups. 20 There was attrition with the return of questionnaires fol‐

only on addressing psycho‐social well‐being compared with usual

lowing completion of treatment and at follow up when the outcome

care; that study found reduced anxiety in women with infertility.19

of the IVF cycle was known; however, there was no evidence of a

Findings also support reduced anxiety from acupuncture com‐

responder bias with no significant differences in the return of ques‐

pared with usual care only when performed at embryo transfer. 36

tionnaires found between the groups. Although there was some

Our earlier research findings including observational designs17,18

consistency with the acupuncture points used in the acupuncture

have found a beneficial effect on anxiety from both short and

protocols in clinical practice, different protocols may be individual‐

longer acupuncture treatment. These observations are supported

ized with variation in the characteristic of treatment components,

from large well‐designed RCT comparing acupuncture to sham

and this treatment protocol was short in duration. 22 It is possible

acupuncture.

that the practitioners may have interacted with women in a different

the intervention.

Research has indicated that emotionally the most difficult time for

manner; however, this is unlikely to explain our findings, as empathy

women undertaking IVF is the waiting time between the embryo trans‐

was assessed as high in both groups and not statistically different

fer and the pregnancy test.37 Our study findings also show rates of

between the groups.

pretreatment anxiety were high and remained high 3 months following
the IVF cycle. It is possible that the women who chose to participate
in this RCT were more chronically anxious. Our findings are consistent

5 | CO N C LU S I O N

with Verhaak et al38 who reported that women whose IVF cycles were
unsuccessful experienced increased emotional distress. The study

Acupuncture reduced anxiety on the day of embryo transfer, al‐

findings highlight a need to further support women with anxiety while

though the effects were not sustained. Further research is needed,

undergoing treatment and providing follow‐up post‐treatment.

and there is a need for ongoing psycho‐social support post‐treat‐

The overall effects from acupuncture are attributed to nee‐

ment when completing an IVF treatment cycle.

dling, specific non‐needling components (palpation, education and
diagnosis) and nonspecific components (time, attention, credibil‐
ity and expectation).39 The findings from efficacy RCT comparing

AC K N OW L E D G M E N T S

acupuncture and sham acupuncture may be partially explained by

We thank the members of the Data Monitoring Committee who did

data suggesting that these devices may not be inert40 and that some

not receive compensation, Peter Illingworth MD (Hons), IVF Australia,

activity may arise from sensory and psycho‐social cues. Non‐nee‐

William Ledger MA, DPhil (Oxon), MB, ChB, University of New South

dling components and nonspecific effects from acupuncture

41

have

Wales and Chris Brown MBiostat, National Health and Medical

been proposed to explain the verum or sham acupuncture anxiolytic

Research Council Clinical Trials Center. We thank the following col‐

effect during IVF42 indicated by two previous acupuncture sham

leagues who were compensated for their role as clinical trial coordi‐

controlled trials.34,35 However, our finding of reduced anxiety from

nators in the study, Sarah Fogarty PhD and Danielle Parker BAppSci

acupuncture following embryo transfer from acupuncture does not

(TCM), NICM, Western Sydney University. The following individuals

support both groups having a similar anxiolytic effect. This finding

contributed to recruitment and data collection at the sites: Gavin Sacks

will contribute to further methodological discussions of acupuncture

DPhil, Sharne Rutherford RN RM, Stella Murphy RN, Prue Sweeten B

controls.

Nursing, Mary O'Neil, RN RM, IVF Australia; Manuela Toledo MBBS
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CREI, Franca Agresta RN, Melbourne IVF; Howard Smith PhD, Prue
Fabrio RN, Westmead Fertility; Gill Homan RN, Mary Walkington RN,
Helen Newman RN, Flinders Fertility; Martyn Stafford Bell MBBS,
Canberra Fertility; Paula Scanlon RN, Fertility SA; Sandra Kennedy Grad
Cert RM, The Fertility Center; Jane Campbell RN, Fertility Plus; Sue
Elliot RN, Reproductive Medicine Albury; Rachael Harris RN, Southern
Clinical Trials; Andrea Davidson B Nursing, Fertility Associates. IVF
units were compensated. We thank all the participating acupunctur‐
ists for delivering the treatment interventions, who were compensated
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Nana BHS (Acupuncture), Wellington, Heather Barwick BSc (Hons)
Acupuncture, Adelaide, Danielle Baker BHS (Acupuncture), Melbourne,
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BAppSc (TCM), Canberra, Georgie Smith MSc, Brisbane, Andrea Hart
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