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Effectiveness of injecting lower dose subcutaneous sterile
water versus saline to relief labor back pain: Randomized
controlled trial
Howieda Fouly1, Ragaa Herdan2, Dina Habib3, Chao Yeh4

ABSTRACT

INTRODUCTION The aim of this study was to investigate the effect of a lower dose

subcutaneous sterile water injection technique versus subcutaneous saline injection, on the
relief of low-back pain for women during childbirth, and to explore the lasting effects of pain
relief after administration (followed at 15, 30, 45, 90 and 120 minutes).
METHODS A prospective randomized controlled single-blinded study was conducted, with
trial registration (NCT02813330). Women received one-time injections (sterile water or
saline) and the effectiveness was observed at 15, 30, 45, 90 and 120 minutes after the
intervention.
RESULTS The intervention group had statistically significant pain reduction. Assessment
of subsequent pain, followed at 30, 45, 90 and 120 minutes, reflected an increasing
change with a statistically significant difference. The intervention group had more burning
sensations than the control group with a statistically significant difference.
CONCLUSIONS The modified technique of double injections of subcutaneous ‘water/
saline’ resulted in significant relief of low-back pain during childbirth.
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INTRODUCTION
Almost more than one-third to 45% of women experience
lower-back pain during childbirth1,2. This pain, different from
pains related to uterine contraction, originates from the
lumbosacral area that is supplied by afferent neurons ending
in the dorsal horns of spinal subdivisions located at T10-L1
and is a referred pain from the lower back3. Lower back pain
most likely occurs during latent and early active phases of
the first stage of labor4.
There has been a significant growth in the use of
pharmacological epidural analgesia during childbirth 5.
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However, there are disadvantages in using this analgesia, as it
has negative influences on maternal and neonatal outcomes6
and is not appropriate for all patients, such as women
with previous cardiac or respiratory problems7,8. Its use by
obstetricians may even be limited due to its unavailability,
owing to limited resources and high costs9,10. In addition,
women in labor are often hesitant to use medications to reduce
childbirth pain because of concerns about potential harm to
the parturient mothers, as the majority of them are affected
by unavoidable negative outcomes such as hypotension and
non-reassuring fetal heart rates9,11. Therefore, effective and
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safe alternative options are needed to relieve back pain for
women during the first stage of labor12. Sterile water injection
is an alternative option to reduce lower-back pain. It can
provide pain relief without negative outcomes. Also, it is
suitable and available to use in low resource settings11.
The technique of sterile water injection originated in
Scandinavian countries to reduce back pain during childbirth,
which is rationalized through somatic swelling at the
injection site (mechanical irritation on tissues). Patients feel
an immediate brief pain sensation for few seconds during
the administration of the sterile water injection13. This
mechanism is interpreted through gate control theory in
which pain transmission of nerve impulses from peripheral
fibers to the cells of the spinal cord can be restrained. When a
less painful stimulus (e.g. subcutaneous injection) is applied
into the skin, the larger and faster fibers are stimulated.
This stimulus then produces an increase in the activity of
these fibers and more receptors cells are enrolled to receive
impulses that shut the gate to the smaller nerve fibers and
prevent the transmission of information about pain to the
central nervous system3,14. This would brand subcutaneous
sterile water injection as an ultimate pain relief choice for
labor in the current procedure of childbirth or in low resource
settings.
Several systematic reviews were published by Martensson
et al.15, who reviewed six trials done on water injection. Also,
Fogarty 16 reviewed the same six studies; Hutton et al. 11
published a systematic review and meta-analysis for eight
trials; Derry et al.17, in the recent Cochrane review17, analyzed
seven clinical trials to ascertain the effectiveness of using
SSWI for relieving low-back pain during childbirth. Although
all trials confirmed a statistically significant difference
between treatment and control groups in pain scores, there
is a number of limitations of these trials, such as the small
sample size of the participants11,16-18. Blind experiment design
was not reported in trials19-21, which may lead to inaccurate
outcomes. Relevant to our study, no trail suggested the use
of a different number of injections. In addition, almost all of
these studies compared 4 injections versus one, and none
of them used two sites for the injections rather than 4 sites.
Hence, the current study used a modified number (two) and
dose (0.5 mL for each) of subcutaneous water injections to
explore the effect of this technique on the relief of lower back
pain during labor.
Hypotheses of the study
H1: The lower dose of subcutaneous water injections will
achieve significant relief of lower back pain during childbirth.
H2: The lower dose of subcutaneous water injections will
not achieve a significant relief of lower back pain during
childbirth.
Purpose of study
The study objectives were: 1) To investigate the effect of a
lower dose subcutaneous sterile water injection (SSWI) and
saline injection technique (SSI) for relief of low-back pain
for women during childbirth, and 2) To explore the lasting
effects of pain relief after administration (followed at 15, 30,
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45, 90 and 120 minutes).
Methodology
The randomized control trial was registered at clinicaltrial.
gov (NCT02813330). After baseline data were collected,
participants received the injection, pregnant women were
randomized into the sterile water injection ‘intervention’
or saline water injection ‘control’ group. Outcomes were
collected at pre, post, and follow-ups at 15, 30, 45, 90, 120
minutes after the intervention.
Outcomes of the study
Primary outcome
Pain intensity was evaluated with a lower back pain score
through a Visual Analogue Scale (VAS), after using a lower
dose in only two sites for injection rather than 4 sites reported
in previous studies19,20,22,23.

Secondary outcome
The lasting effects of pain relief were measured after
the administration, at 15, 30, 45, 90 and 120 minutes,
associated with subcutaneous sterile water injection (SSWI)
versus saline procedure.
Participants
The participants were recruited from pregnant women who
were admitted to labor units for childbirth. The eligibility
criteria for this study were women who were: 1) aged 18
years or older with spontaneous or induced childbirth at the
first stage of labor, 2) Either primipara or multipara with a
term singleton pregnancy (between 37 and 41 weeks), 3)
suffering from low-back pain with the pain intensity ≥ 6 on a
10-point scale (VAS) during childbirth, and 4) the fetus was
in a cephalic presentation.
Exclusion criteria were: 1) multiple pregnancies, 2)
malpresentation, 3) previous cesarean section (CS), and 4)
thrombocytopenia, which may cause a flow of blood at the
injection site.
Setting
The study was conducted at Woman Health Hospital (WHH),
which is the first specialized hospital for women’s health
care in Upper Egypt, with a capacity of 300 beds including
two labor units (40 beds). One of the two labor units is the
emergency labor unit that includes 32 beds in 6 rooms. One
room for fetal monitoring, in addition to two labor rooms
for normal labor and three operative rooms for cesarean
sections. The other unit is the labor ward, which comprised
8 beds and two labor rooms.
Sample Size
The sample size of 150 participants in each arm was
determined to achieve 80% power to detect a clinical
significant difference at α=0.05. Scores for pain intensity
were on VAS (0-10). The data were derived from a population
with (SD) ± 2.5 on VAS, confirmed based on previous metaanalysis11. Thus, the sample size considered the dropout,
estimated 10% attrition, and therefore we recruited 165
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participants in each arm with a total of 330.
METHODS
This study is based on a lower dose of subcutaneous injections
by using two sites for injection rather than four sites, as
done in previous studies. Before injection, the base line of
pain intensity was evaluated with VAS (Wong-Baker24) and
documented. After that, the investigator pulled then cleaned
the skin with an alcohol wipe. The dose of each injection was
0.5 mL of sterile water in two sites. The two investigators
inserted two subcutaneous injections simultaneously, slowly
at an angle 45 to 90 degrees to the skin according to the
woman’s tissue/fat layers; the first group received 2 × 0.5
mL of sterile water injection.
Then two points that extend beyond the area called
Michaelis Rhomboid are determined for the injections (Figure
1). Finally, the investigators asked the woman at 15, 30, 45,
90 and 120 minutes, about her pain degree using the scale
of pain (VAS). The participants were asked to define degree
of pain by choosing a face that described their degree of
pain and the investigators registered the pain degree for
each participant.

Figure 1. Flow of participants through the trial
(CONSORT 2010)
Eligibility: 338
Excluded (n=8)
• Not meeting inclusion
criteria (n= 6)
• Declined to participate
(n= 2)
• Other reasons (n=0)

Randomized (n=330)
Allocation
Allocated to intervention
(n=165)
• Received allocated
intervention (n=165)
• Did not receive allocated
intervention (n=0)

Allocated to intervention
(n=165)
• Received allocated
intervention (n=165)
• Did not receive allocated
intervention (n=0)

Follow-Up
Lost to follow-up (n= 0)
Discontinued intervention
(n=0)

Lost to follow-up (n= 0)
Discontinued intervention
(n=0)

Analysis
Analysed (n=165)
Excluded from analysis
(n=0)

Analysed (n=165)
Excluded from analysis
(n=0)

Sterile water injection ‘intervention’
According to Baxter Healthcare Corporation25, a sterile water
injection ‘is water for injection sterilized and packaged in
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single dose vials’. It contains no antimicrobial agents or other
preservatives. It is usually used as a diluent. The participants
were given two injections of 0.5 mL SWI, simultaneously
and subcutaneously, into the area of the Michaelis Rhomboid
above the sacral area, after cleaning the skin with an alcohol
wipe (Figure 2).

Figure 2. Michaelis Rhomboid points

Saline injection ‘control’
The participants in the control group were given two saline
solution injections subcutaneously into the area of Michaelis
Rhomboid, above the sacral area. The rationale for choosing
saline solution as a placebo was that saline solution has a
balanced osmolality of blood ‘isotonic’, which meant it can
be distributed rapidly into tissue26.
Technique for injection
Each woman was asked if she preferred to take the injection
during contraction or not. The investigators instructed the
participant that she might feel a burning sensation during the
administration of the injection, which disappears in a few (1621) seconds but the pain would be relieved within 3-5 minutes
and continue up to two hours. Also, women were advised to
avoid rubbing the site after injection to avoid fluid leakage27.
Training
The interventionists (HF, PhD nurse; RH, MD physician) were
trained through watching videos of subcutaneous injection
from previous studies11,28-30. Both investigators (HF & RH) had
clinical experience of over 15 years in their fields; one is an
MD anesthesiologist (RH) and the other is a PhD Obstetrics &
Gynecological nursing lecturer (HF). They co-operated during
the subcutaneous injection of water/saline.
Randomization
Study participants were allotted randomly to either one of
the two groups via a computer-generated random table.
Allocation cover-up was done using an in sequence-numbered
sealed opaque envelope. Every envelope was marked with a
serial number and contained a card to determine the type of
intervention. Once the allocation was done, it could not be
changed.
Blinding
The blinding was followed for both types of injections, and
the envelopes of injection procedures were kept in a locker.
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The investigator could only obtain and open one envelope,
then with the assistance of another investigator administered
the subcutaneous water/saline injection according to the
procedure detailed in the envelope. The participants were not
aware of the type of injection, whether it was sterile water or
saline water. The nurse who was caring for the woman was
asked to be outside the room during injection to ensure the
blindness of the procedure.
Measures
The outcomes were measured by the following tools: 1) Pain
Intensity of Visual analogue scale24 was used with permission
from Wong-Baker Faces Foundation to evaluate the woman’s
experience of pain and contained 6 faces marked from
0-10. The respondent was asked to determine the face that
represented her pain intensity (0 - no pain, 2 - little pain,
4 - more pain, 6 - lot of pain, 10 - worst pain), and this
was repeated after 15, 30, 45, 90 and 120 minutes after
injection. Finally, the last part included: outcome of labor
such as type of delivery, length of the second stage, third
stage, newborn weight, head and chest circumference; 2)
Demographics questionnaire: included the patient’s serial
number, age, residence, education level, occupation, current
obstetric history, such as number of pregnancy, parity,
gestational age in weeks, fetal position, cervical dilatation,
membrane condition, induction of labor, and assessment of
uterine contraction and descend of the head.
Ethical considerations
The study was approved by the Institutional Review Board,
Faculty of Medicine, Assiut University. The consent form
explained the nature of the study and benefits related to
pain relief after injection. Also mentioned was the tolerable
burning sensation during injections, and withdrawal right
from the study without risky effects on the woman’s labor
process or medication and care received.
Procedures
After the approval to conduct the study was obtained and
the agreement of participants to be included in the study,
the baseline data were collected and the participants were
randomly assigned to either intervention group or placebo
control group. Participants received either sterile water or
saline water injections by trained investigators according to
group assignment. Study outcomes were collected at every
15, 30, 45, 90 and 120 minutes after the intervention. Study
was approved February 2015 and conducted from June to
October 2016.
During the injection, the participants were examined
for pain sites that were determined by the PhD nurse and
the MD anesthesiologist through digital palpation on the
painful sites in the lower-back area, mainly over the sacral
depressions. Finally, before administration of sterile-water/
saline injection, the participants were asked to express their
degree of pain by pointing to the face that described their
degree of pain, from a smiling face to a crying face, scaled
from 0 to 10, respectively.
Study outcomes were collected at baseline (before the
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injection), and at 15, 30, 45, 90 and 120 minutes after the
injections, thus comprising six data points.
Study investigator duties
One investigator (HF) prepared the equipment: two syringes
(1 mL each) with 25-gauge needles, sterilized water vile,
normal saline (NaCl 0.9%) and antiseptic wipes. Then second
investigator (RH) placed the woman in a sitting or left lateral
position and the other investigator (HF) reassured the woman
during the procedure. The sites for injection were determined
based on structure displays of the woman’s back. Before
the procedure, sacral depressions were palpated for more
accuracy. Our study technique used only the lateral two
most painful points in the posterior superior iliac crests. An
injection was given at the posterior superior iliac crest on
the right side and the second injection to the left of the first
injection (approximately 2-3 cm apart) (Figure 3).

Figure 3. The study sites of water/saline injection

Statistical analysis
Statistical analysis was accomplished using SPSS version
20.0 software (IBM Corporation, USA). For comparisons of
VAS and pain degree between the two groups, a student
t-test was used. Two-way ANOVA test was used to compare
pain scores through different times in each group. Fisher’s
exact test was used for reported numbers and percentages.
Therefore, study categorical data was analyzed via chisquared test. A value of p<0.05 was considered statistically
significant. Odds ratio (OR) and 95 % confidence intervals
(95 % CI) were calculated. Continuous data were analyzed
with a non-parametric test (Mann-Whitney U test).
RESULTS
Participant recruitment
A total of 330 participants were contacted for the study.
Eight participants were excluded (four for ineligibility and
two declined) from participating in the study. Therefore,
allocation for the two arms of the study were 165 each.
Follow-up and analysis were done for the allocated number
in each arm (Figure 1).
Demographics characteristics of participants
In Table 1 are presented the demographic data of the
participants, the subcutaneous sterile water injection (SSWI)
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group versus subcutaneous saline injection (SSI) group, with
mean age of the participants of the two groups 24.6 ± 5.3
and 22.4 ± 4.1 years, respectively. The majority of the two
groups lived in rural areas (76% vs 70%). Most participants
were housewives (95% vs 89%). The mean education level
was 2.9 ± 4.5 vs 7.2 ± 1.2, with a statistically significant
difference (p<0.000).
In Table 2 are shown the obstetric data and labor outcomes,
between the participant groups. Regarding the gravidity,
primigravida represented two-thirds of SSWI (60.6%) and
half of SSI (50%) participants, respectively, while the parity
in both groups was similar in primiparous (50.3%). In labor
outcomes both groups had essentially normal labor, 94.4 and

99.4%, respectively. The weight of the newborns showed that
70.9% for the SSI group and 45.5% for the SSWI weighed
more than 3000 g.
In Table 3 a comparison is given of pain intensity before
and after SSWI with time. Participants in the sterile water
injection intervention had statistically significant pain
reduction (p<0.001), compared to the participants with the
saline injection (p<0.001). The subsequent pain assessment
after 30, 45, 90 and 120 minutes also showed an increasing
absolute change (reaching -40%), with a statistically
significant difference (p<0.001).
Table 4 shows a comparison of pain intensity between
intervention (SSWI) and control (SSI) at different times.

Table 1. Demographic characteristics of participants

Table 2. Obstetrics data and labor outcomes
between intervention and control groups

Demographic
data ‡

Intervention
group

Age (mean ± SD) †

24.6 ± 5.3

Intervention group
(SSWI)

Control group p

n=165

Number of
pregnancies (N)

n=165

N

%

N

%

Primigravida

100

60.6

83

50.3

116 (70)

More than 1 gravida

65

39.4

82

49.7

49

Parity

22.4 ± 4.1

0.000**

Residence
Rural

n (%)

118 (71.5)

Urban n (%)

47

( 28.5)

Control group
(SSI)

(30)

Occupation

Primi-paras

83

50.3

83

50.3

House wife

157 (95)

147 (89)

Para 1

28

17.0

25

15.2

Employment

8

18 (11)

Multiparas

54

32.7

57

34.5

159

96.4

164

99.4

6

3.6

1

0.6

(5)

Labor outcomes

Educational level
Mean (SD)‡

2.9 ± 4.5

7.2 ± 1.2

Normal labor

0.000**

(22.6)

39 (23.6)

C.S.

Read & write (5 years) 14

(8.3)

30 (18.2)

Third stage of labor (duration)

Primary (9 years)

( 29.2)

58 (35.2)

Less than 20 min

124

75.2

142

86.1

41

12.4

23

13.9

≤ 3000 g

90

54.5

48

29.1

>3000 g

74

45.5

117

70.9

Illiterate (0 years)€

38
49

Secondary (12 years)

56

(33.3)

37 (22.4)

More than 20 min

University (16 years)

11

(6.5)

1

Newborn weight

(0.6)

‡ SD: Standard Deviation, € Years: the education level based on numbers of
education years. ‡ t-test, ** p<0.001

Table 3. Comparison within group effects over time for the two injections
Water injection

Pain intensity
Baseline

9.35 ± 0.79

VAS 1 (15 min)

7.20 ± 0.91

Saline Water injection

Change
Score
Mean (SD)

%
change
ѣ

p

2.15 ± 1.04

24

0.001**

Change
Score
Mean (SD)

%
change
ѣ
p

1.97 ± 0.93

22

9.09 ± 0.93
7.11 ± 0.84

0.005*

VAS 2 (30 min)

6.43 ± 0.96

2.92 ± 1.10

32

0.001**

6.53 ± 1.12

2.5 ± 1.07

28

0.001**

VAS 3 (45 min)

5.84 ± 0.99

3.48 ± 1.18

37

0.001**

6.20 ± 1.15

2.88 ± 1.4

32

0.001**

VAS 4 (90 min)

5.76 ± 0.70

3.70 ± 1.03

38

0.001**

6.37 ± 7.74

2.85 ± 1.8

31

0.001**

VAS 5 (120min)

6.17 ± 1.02

3.73 ± 1.03

41

0.001**

5. 60 ± 1.13

3.72 ± 1.75

40

0.001**

€ Baseline of pain before subcutaneous sterile water injection. * p<0.005 ** p<0.001 ѣ Difference/change from the baseline of pain score and after injection.
SD: Standard Deviation
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Using VAS for assessment of pain, a statistically significant
difference was obtained between baseline Mean (SD) (9.35
± 0.73) vs (9.09 ± 0.93) before injection of SWI and SSI,
respectively. Pain assessment at 45 and 120 minutes showed
a statistically significant difference (p<0.001).
Table 5 shows the relationship between points of time and
pain score after SSWI and SSI. ANOVA test findings showed
that the difference in pain score at each point of time from
the origin mean score was 2.08, 2.39, 4.43, 6.55 and 2.08,
respectively, at 15, 30, 45, 90 and 120 minutes with a

statistically significant difference (p<0.000, 0.04, 0.05, 0.20
and 0.00, respectively). Also, saline-test findings showed
that the pain score decreased by -5.573, -22.34, -11. 94,
-14.21 and -19.22, respectively, at 15, 30, 45, 90 and 120
minutes, with a statistically significant difference (p<0.00,
0.01, 0.00, 0.19 and 0.01, respectively).
Figure 4 illustrates the woman’s feeling of burning
sensation during injections of two different fluids water or
saline, showing that SSWI has more burning sensation than
SSI with a statistically significant difference (p<0.000).

Table 4. Comparison between group effects over time
for the two injections

Figure 4. Comparison between type of injectable
fluid and client response

Mean
changeѣ

Intervention

Control

SSWI Mean

SSI Mean

Baseline
(VAS)€

9.35 ± 0.79‡

9.09 ± 0.93 0.26 ± 1.20

0.005*

VAS 1
(15 min)

7.20 ± 0.91

7.11 ± 0.84 0.08 ± 1.20

0.568

VAS 2
(30 min)

6.43 ± 0.96

6.53 ± 1.12 -0.10 ± 1.5

0.405

VAS 3
(45 min)

5.84 ± 0.99

6.20 ± 1.15 -0.35 ± 1.5

0.001**

VAS 4
(90 min)

5.76 ± 0.70

6.37 ± 7.74 -0.81 ± 8.1

0.251

VAS 5
(120 min)

6.17 ± 1.02

5.60 ± 1.13

Comparison between type of injectable fluid &
client response

p
100

92.7
80.6

80
60
40
20

19.4
7.3

0

SSWI
Yes burning sensation

0.53 ± 1.4

Table 5. Relationship between points of time and
pain score after SSWI and SSI
Mean ¥Difference
square pain point DF

Before SSWI
injection

7.340

VAS 1 (15 min)

5.252

2.08

VAS 2 (30 min)

4.942

VAS 3 (45 min)

2.911

VAS 4 (90 min)

F

p

6.190

0.00**

2.39

5.611

0.04*

4.43

164 3.004

0. 05*

6.55

1.613

0.20

6.190

0.00**

VAS 5 (120 min)
Before SSI
injection

7.525

15 min

13.108

-5.573

23.439 0.00**

30 min

29.866

-22.34

32.415 0.01**

45 min

19.472

-11. 94

162 17.717 0.00**

90 min

97.738

-14.21

1.643

120 min

26.749

-19.22

34.052 0.01**

0.197

*ANOVA test used to measure relationship between points of time injections and
pain score * p<0.005 ** p<0.00
¥ Difference pain point = Mean square before injection – Mean square after
injection = difference of pain at each time point.
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P-value
No burning sensation

0.001**

€ Baseline of pain before subcutaneous sterile water injection. * p < 0.005
** p < 0.00 ѣ Difference between the Mean pain measure of each group at
labelled times. ‡ SD: Standard Deviation

Point time of
injection

SSI

DISCUSSION
This randomized controlled trial was the first study to use
sterile water injections to relieve lower back pain in women
using a lower dose through a double injection, rather than
four injections as done previously, with women who received
saline water injection as the control group. Our findings show
that participants in the sterile water injection group reported
a gradual decrease of pain intensity after the injection. The
change in scores of pain intensity was statistically significantly
greater than the scores that participants reported in the
control group. The study findings should be interpreted with
caution due to the following limitation: we did not compare
our new two-sites technique of injection with the four-sites
technique used in previous studies. However, our conclusion
confirmed statistically significant results related to pain relief
using the new two-site injection technique.
The comparison between baseline Means and SDs for
the two groups, sterile water injection and saline injection,
showed a significant difference, while change in pain
percentage achieved an assumed SD (2.4%) in our study
that almost matched the assumed SD reported by a metaanalysis study11.
The primary outcome of this study was based on the
evaluation of pain intensity after injection of SSWI or SSI.
Our findings after two hours showed an increasing per cent
change, with a statistically significant difference (p<0.000). It
was observed that the per cent change with SSWI was better
at 15, 30 and 45 min, while SSI was more than SSWI at 90
min after injections. Therefore, this study achieved a good
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positive result for the use of the lower dose alternatives of
‘sterile water/saline’, for relieving the lower back pain during
childbirth.
Our study findings revealed a statistically significant
difference between VAS before SSWI and after subsequent
assessments (p<0.000). These results match those of Cui et
al.31, who suggested that sterile water injection has a greater
effect on reduction of pain than saline, with a significant
difference shown by VAS scores. In addition, it has been
reported29,32-33 that subcutaneous water injection was shown
to provide powerful pain relief, with a statistically significant
decrease in pain as early as 10 minutes, and at up to 45
and 90 minutes, following subcutaneous injections of 0.5
mL sterile water. These studies used the four-injections
technique.
Our study also used VAS to compare childbirth pain before
and after SSI. The comparison shows a statistically significant
difference between VAS before SSI and after subsequent
assessments. Therefore, these findings are in line with Cui et
al.31, who showed that normal/isotonic saline injections had
a significant effect in relieving lower back pain.
Regarding the adverse effect of using two different types of
injectable fluids, either water or saline, on a woman’s feeling
of a burning sensation during injection, our results showed
that SSWI has a larger burning sensation than SSI, with
a statistically significant difference. These findings match
studies done by Saxena28, who reported that brief pain during
injection administration was more noticeable with sterile
water than saline. However, the fact that some women asked
for more SSWI, despite its burning sensation, shows that
injection pain is bearable and does not prevent women from
using a sterile water injection. In addition, Cui et al.31 reported
that the experimental group had a greater change in preand post-injections scores than the control group, which
revealed a positive experience regardless of pain perception.
On the other hand, studies17,30,34 have reported that the brief
penetrating pain associated with the administration of the
sterile water injection had negative effects on participant
experiences.
Regarding the effect of the type of injectable fluid on
subsequent pain scores, our study showed that both types
(water and saline) have a significant effect on pain relief
with a difference between both types. These findings are
confirmed by similar findings reported35 that confirmed that
both groups had a reduction in pain scores after injections,
comparable to pain before injections, and verified that sterile
water had a superior pain-relieving effect compared to that
of normal saline.
This study also focused on using two injections which
meant a lower dose than for the four sites, reported in
previous studies. There were insufficient data to compare
our findings related to the number of injections or lower dose
of pain relief. However, there was indirect proof found in a
study by Martensson et al.15 who applied double injection
routes, intracutaneous or subcutaneous, to compare them.
The indirect proof was related to using two sites for the
injections, two for subcutaneous and two for intracutaneous,
and their results showed that a woman’s pain was significantly
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less with subcutaneous injections.
Despite the well documented studies using four sites for
sterile water injection versus saline injection to relief back
pain during childbirth19-22,28,29, we designated two sites in this
study. The difference in this study was to use 2 injections
rather than 4 injections to explore the effectiveness of a
lower dose through less sites to relieve back pain during
childbirth. However, the present study did not apply the
4-injections technique to make a comparison with the
current technique, since the study relied on the significance
of pain score and duration of alternative pain relief, both of
which are significant.
CONCLUSIONS
This study hypothesized that subcutaneous injection of sterile
water (at two sites) for relieving low-back pain, throughout
childbirth, is better than subcutaneous saline injection.
Therefore, the lower dose technique showed a significant
relief of a low-back pain throughout childbirth. The only side
effect of both types of injection was the tolerable burning
sensation during injection. Subcutaneous sterile water
injection had more burning sensation than the subcutaneous
saline injection, but the effect of pain relief was significantly
better than that of the saline injection, supporting the
hypothesis of this study. The nurse in this study was at the
front line to care for the childbirth women and the nurse was
trained to administer SSWI. Therefore, nurses are the ideal
health care providers to provide this procedure to women
during childbirth. The lower dose technique of two injections
needs more research to be applied, especially in developing
countries and low resource settings, where women cannot
access pain relief during childbirth. This warrants training
programs for nurses, midwives and physicians to use this
cost-effective method for pain relief during childbirth.
REFERENCES
1. Tzeng Y.L., Su T. J. Low back pain during labor and related
factors. Journal of Nursing Research. 2008;16(3):23140. doi:10.1097/01.jnr.0000387310.27117.6d
2. Desai R.J., Hernandez-Diaz S., Bateman B.T., Huybrechts,
K. F. Increase in Prescription Opioid Use During Pregnancy
Among Medicaid-Enrolled Women. Obstetrics and
Gynecology. 2014; 123(5):997–1002.
doi:10.1097/AOG.0000000000000208
3. Melzack R. and Katz J. Pain. WIREs Cogn Sci.2013;4:1–
15. doi:10.1002/wcs.120
4. Lee N., Webster J., Beckmann M., Gibbons K., Smith
T., Stapleto, H. et al. Comparison of a single vs a four
intradermal sterile water injection for relief of lower back
pain for women in labour: a randomized controlled trial.
Midwifery. 2013;29:585-591.
doi: 10.1016/j.midw.05.001
5. Steel A. Adams J., Sibbritt D., Broom A., Frawley J. &
Gallois C. The influence of complementary and alternative
medicine use in pregnancy on labor pain management
choices: results from a nationally representative
sample of 1,835 women J Altern Complement Med.
2014;20(2):87–97.

7

Research paper
6. Pincus J. Childbirth in a technocratic age: the
documentation of women’s expectations and
experiences. Birth. 2014;40(2):150-1.
doi:10.1111/birt.12045
7. Volmanen P., Palomaki O., Ahonen J. Alternatives to
neuraxial analgesia for labor Curr Opin Anaesthesiol.
2011;24(3):235-41.
doi:10.1097/ACO.0b013 e328345ad18
8. Lavand’homme P., Roelants F. Patient-controlled
intravenous analgesia as an alternative to epidural
analgesia during labour: questioning the use of the
short-acting opioid remifentanil. Survey in the French
part of Belgium (Wallonia and Brussels). Acta Anaesth
Belg. 2009;60:75–82.
9. Hawkins JL. Epidural Analgesia for Labor and Delivery. N
Engl J Med. 2010;362(16):1503-10.
doi:10.1056/nejmct0909254
10. Malvasi A., Tinelli A., Stark M., Pontrelli G., Brizzi A., Wetzl
RG., Benhamou D. Low dose sequential combined spinalepidural anaesthesia in elective Stark caesarean section:
a preliminary cohort study. Eur Rev Med Pharmacol Sci.
2010; 14:215-221.
11. Hutton EK., Kasperink M., Rutten M., Eitsma A., Wainman
B. Sterile water injection for labour pain: a systematic
review and meta-analysis of randomized controlled
trials. British Journal of Obstetrics and Gynecology.
2009;116(9):1158-66.
doi:10.1111/j.1471-0528.2009.02221.x
12. Kranke P., Lavand’homme P. The relief of pain in
labour and the role of remifentanil. Eur J Anaesthesiol.
2012;29(3):116–120.
doi:10.1097/eja.0b013e32834f986d
13. Martensson, L., Wallin, G. Sterile water injections as
treatment for low-back pain during labour: a review.
Australian and New Zealand Journal of Obstetrics and
Gynaecology. 2018;48 (4)369-74.
doi:10.1111/j.1479-828x.2008.00856.x
14. Bahasadri S., Ahmadi-Abhari S., Dehghani-Nik M, Habibi
G. Subcutaneous sterile water injection for labour pain: a
randomised controlled trial. Australian and New Zealand
Journal of Obstetrics & Gynaecology. 2006;46(2):1026. doi:10.1111/j.1479-828x.2006.00536.x
15. Martensson L., Nyberg K., & Wallin G. Subcutaneous
versus intracutaneous injections of sterile water for
labour analgesia: a comparison of perceived pain during
administration. BJOG: An International Journal of
Obstetrics & Gynaecology. 2000;107(10):1248-1251.
16. Fogarty V. Intradermal sterile water injections for the
relief of low back pain in labour- a systematic review
of the literature. Women & Birth. 2008;21(4):157-63.
doi:10.1016/j.wombi.2008.08.003
17. Derry S., Straube S., Moore RA., Hancock H., Collins
SL.Intracutaneous or subcutaneous sterile water injection
compared with blinded controls for pain management
in labour. Cochrane Database of Systematic Reviews.
2012;1. doi: 10.1002/14651858.CD009107.pub2
18. Martensson L., and Wallin G. Sterile water injections
as treatment for low-back pain during labour: a review.

Eur J Midwifery 2018;2(March):3
https://doi.org/10.18332/ejm/85793

European Journal of Midwifery

Australian and New Zealand Journal of Obstetrics and
Gynaecology. 2008;48 (4): 369-374.
doi:10.1111/j.1479-828x.2008.00856.x
19. Ader L., Hansson B., & Wallin G. Parturition pain treated
by intracutaneous injections of sterile water. Pain.
1990;41(2):133-38.
doi:10.1016/0304-3959(90)90017-8
20. Trolle B., Moller M., Kronborg H., & Thomsen S. The effect of
sterile water blocks on low back labor pain. American Journal
of Obstetrics & Gynecology.1991;164(5):1277-128.
doi:10.1016/0002-9378(91)90699-r
21. Wiruchpongsanon P. Relief of low back labor pain by using
intracutaneous injections of sterile water: a randomized
clinical trial. Journal of the Medical Association of
Thailand. 2006;89 (5):571–576.
22. Martensson L., and Wallin G. Labor pain treated with
cutaneous injections of sterile water: A randomized
controlled trial. Br. J. Obstet. Gynecol. 1999; 106 (7):
633-7.
23. Peart K., James W. and Deocampo J. Use of sterile water
injections to relieve back pain in labour. Birth Issues.
2006;15(1):18-22.
24. Wong-Baker FACES Foundation (2014). WongBaker FACES® Pain Rating Scale. http://www.
WongBakerFACES.org. Accessed January 2018.
25. Baxter Healthcare Corporation Deerfield. IL 60015 USA
Printed in USA 07 19 73 675 Rev. September 2014
Baxter, Viaflex, and PL 146 are trademarks of Baxter
International Inc.
26. Lobo DN. Physiological aspects of fluid and electrolyte
balance. University of Nottingham; 2003.
27. Crisp J., and Taylor C. Potter& Perry’s fundamentals of
nursing. 2nd Ed. Sydney: Elsevier; 2005.
28. Saxena KN., Nischal H., Batra S. Intracutaneous injections
of sterile water over the sacrum for labour analgesia.
Indian Journal of Anaesthesia. 2009;53(2):169-73.
29. Kushtagi P., Bhanu BT. Effectiveness of subcutaneous
injection of sterile water to the lower back for pain relief
in labor. Acta Obstet Gynecol Scand. 2009;88(2):231–
233.doi: 10.1080/00016340802635534
30. Lee N., Coxeter P., Beckmann M., Webster J., Wright V.,
Smith T., et al. A randomised non-inferiority controlled
trial of a single versus a four intradermal sterile water
injection technique for relief of continuous lower
back pain during labour. BMC Pregnancy Childbirth.
2011;11(1). doi: 10.1186/1471-2393-11-21
31. Cui JZ., Geng ZS., Zhang YH., Feng JY., Zhu P. and
Zhang XB. Effects of intracutaneous injections of
sterile water in patients with acute low back pain: a
randomized, controlled, clinical trial. Brazilian Journal of
Medical and Biological Research. 2016;49(3): e5092.
doi:10.1590/1414-431X20155092
32. Martensson LB. The Patient Observer: Sterile Water
Injections for Labor Pain. BIRTH. 2010;37(4):334- 6
doi: 10.1111/j.1523-536x.2010.00429.x
33. Hosseini L., Najar S., Haghighizadeh MH.Effect of
Subcutaneous Injection of Sterile Water on Labor Pain,
Type of Labor, and Satisfaction with Pain Management in

8

Research paper

European Journal of Midwifery

Nulliparous Women. Journal of Hayat (School of Nursing
and Midwifery-Tehran University of Medical Sciences).
2010;16(1):41-47.
34. Lee N., Martensson L.B., Kildea S. Cross sectional study
of Australian midwives knowledge and use of sterile
water injections for pain relief in labour. Women Birth.
2012; 25:e74–e79.
35. Huskisson E. Visual analogue scales in: Melzack R (Ed).
Pain measurement and assessment. New York raven;
1983.

CONFLICTS OF INTEREST
The authors have completed and
submitted the ICMJE Form for
Disclosure of Potential Conflicts
of Interest and none was
reported.
FUNDING
There was no source of funding
for this research.
PROVENANCE AND
PEER REVIEW
Not commissioned;
externally peer reviewed

Eur J Midwifery 2018;2(March):3
https://doi.org/10.18332/ejm/85793

9

