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Abstract: The aim of this study was to test the effectiveness of the newly created Prince of Songkla
University (PSU) Birthing Bed regarding duration of second-stage labor, sensation and distress of
labor pain, lower back pain, and comfort level during the second-stage of labor of primiparous
Thais. The sample consisted of 240 primiparous Thais, who were block randomized into four
groups and, subsequently, during labor, placed in four different types of beds (60 women per
group), including the: PSU Birthing Bed without a holding bar; PSU Birthing Bed with a holding
bar; usual birthing bed with head elevated 45-60 degrees; and, usual birthing bed with head
elevated 15 degrees. Demographic, obstetrical and infant data were obtained via a researcher-
developed data sheet. Demographic data were obtained directly from the women, while the
obstetrical and infant data were obtained from the women'’s medical records. Information regarding
each subject’s experience of sensation and distress of labor pain, lower back pain and comfort
level were collected via use of 100 mm Visual Analogue Scales.

Data were analyzed using descriptive statistics, ANOVA, Kruskal-Wallis test, Mann-Whitney
U test, and Chi-square. Analysis revealed those who used the PSU birthing bed without the holding
bar, and the PSU birthing bed with the holding bar, had a significantly lower duration of second-
stage labor, less sensation and distress of labor pain, less lower back pain, and greater comfort
than those who used the usual birthing bed with the head elevated 45-60 degrees and the
usual birthing bed with the head elevated 15 degrees. The results indicated that use of the PSU
birthing bed lowered the duration of second-stage labor, lessened the sensation and distress of
labor pain, decreased lower back pain, and enhanced the comfort level of primiparous Thais

during second-stage labor.
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Background

Even though women receive childbirth
preparation,’ labor pains may be severe, with some
women complaining of feeling like their body is being
split apart during delivery.” The most intense labor
pains have been found to be experienced, especially
by primiparous women, during the second stage of
labor, when the uterine contractions last 60-90
seconds, every 1.5 - 2 minutes, at an intensity of
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70-100 mmHg, for one to two hours.”® Thus, it is
no wonder that some women have felt there would be
no end to the labor pains they were experiencing.*

Pushing during second-stage labor causes
acidosis in the women and their fetuses,’ as well as
prolongs labor for expectant mothers.” " Labor
prolonged of more than one hour often leads to an
increased incidence of cesarean sections and third or
fourth degree birth canal tears.® In addition, prolonged
second-stage labor has been found to lead to increased
use of instrument-assisted births, birth canal injuries,
acidosis, and low Apgar scores in newborn infants.’
Given that prolonged second-stage labor often causes
adverse effects for expectant mothers and their fetuses,
there appears to be a need to seek means to shorten the
duration of second-stage labor, lower the sensation
and distress of labor, and increase the comfort level of
women in labor."°

Relatively few methods have been used to
shorten the length of labor, including the use of: drugs
for augmentation of labor;' "> '® and, use of an upright
delivery position. "' '® At present, oxytocin is
commonly used to increase uterine contractions as a
means to shorten the length of labor.'"'* The use of
oxytocin and other stimulative uterine contraction
medications may cause child-bearing mothers to

17,18

experience: lower cardiac output; water
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birth canal injuries; limitation

intoxication;
of body movement; ' "'® increased pain and discomfort;
1718 increased need for analgesic drugs;'® and, tetanic
contractions of the uterus,"'**°
uterine rupture.'®***' In addition, the prolonged use
of oxytocin may lead to the expectant mothers
experiencing headaches, dyspnea, hypotension,
tachycardia, and postpartum hemorrhage.”” The use
of oxytocin also may lead to fetal distress'’ and
hyperbilirubinemia in infants.”

With respect to the use of an upright delivery
position, the use of standing and squatting delivery
positions have been found to enhance an increase in
the diameter of a woman’s pelvis, and, thus, facilitate

which often lead to

delivery."*" In addition, the Prince of Songkla

Vol. 17 No. 1

University Cat position (PSU Cat position), which
involves alternating the height of the head of the
birthing bed, while listening to music, has been found
to shorten the active phase of the first stage of labor to
3.1 hours (SD = 1.9 hours)."® During the second stage
of labor, the squatting position has been effectively
used to increase expectant mother’s pelvic diameter,
as well as facilitate rotation and fetal descent.”* In
addition, the squatting position has been found to
contribute to elimination of perineal tears and
decreased adverse effects on the Apgar scores of
fetuses.”® A previous study, conducted by the principal
investigator (PI) and colleagues, revealed use of the
Prince of Songkla University Locked-Upright position
(PSU Locked-Upright position), which is similar to
squatting in a lying position, significantly shortened
the duration of the second stage of labor to 24.86
minutes, with legs on the stirrups, and to 28.21
minutes, with knees—to-chest.”®

Labor positions that have been found to
facilitate reduction of lower back pain and increased
comfort level, during the first stage of labor, have
included: an upright position;>” *® and, the PSU Cat
position."® During the second stage of labor, the PSU
Locked-Upright position has been found to decrease
expectant mothers’ lower back pain (n =24; 31.6%)
and increase their comfort level (n =70; 92.19%).%°
However, no significant lowering of sensation and
distress of labor pain has been shown with the PSU
Locked-Upright position, compared to groups of
women in labor who used a high head and supine
position. The lack of significant differences in the
previous study may have been because the women who
used the PSU Locked-Upright position were unable,
throughout labor, to maintain support to their lumbar
area. Thus, it became essential to find an effective
means of enabling women in labor to maintain adequate
lumbar support, while in the PSU Locked—Upright
position. Based upon this need and prior findings that
revealed pulling against a force (i.e. towel secured to
an immovable bar or object) could facilitate effective
pushing, when used in the upright position, by
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enhancing the abdominal muscles in expulsive
efforts,** the PSU birthing bed was constructed (with
and without a holding bar present ) based upon the body
build of pregnant Thais. The PSU birthing bed has
been considered an innovative bed for laboring women
because: the head of the bed can be elevated to 45-60

degrees or more; the lumbar area of the bed can be
elevated to 30-40 degrees; a holding bar is present
(for use if desired) for promoting a force or power, or
expulsion effort; foot support is present to facilitate
knees-to-chest; and, leg stirrups are available for the

legs when they are aching (see Figure 1).

Figure 1 The PSU Birthing Bed with the Holding Bar

Once the PSU birthing bed was constructed, its
effects on women in labor needed to be tested. Thus,
the purpose of this study was to investigate, in
primiparous women, during the second stage of labor,
the effects of the PSU birthing bed (with and without
a holding bar) on: duration of labor; sensation and
distress of labor pain; level of lower back pain; and,
level of comfort.

Method

Design: A randomized four block design was
used in the study.

Ethical considerations: Prior to implementation,
the study was approved by the Human Ethics
Committee of the PI’s academic institution and the

hospital used as a data gathering site. All potential
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subjects were informed about: the nature of the study;
involuntary participation; what study participation
would entail; confidentiality and anonymity issues;
and, the right to withdraw at any time without
repercussions. Those consenting to take part in the
study were asked to sign a consent form.

Setting and sample: The hospital selected, as
a study site, was located in southern Thailand and
chosen because more than 5, 500 women give birth,
yearly, at the facility. The criteria for subject inclusion
were Thais who: were primiparous; were between 17
and 35 years of age; were 37 to 42 weeks of gestation;
had a fetal vertex presentation; had an expected fetal
weight of 2,500 to 4,000 grams; and, were able to
read and write Thai. Subject exclusion criteria included
pregnant women who had: anemia; hypertension;

asthma; an infection; a bleeding disorder; a history or
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presence of psychological problems; fetal distress;
and, a prolapsed cord.

A total of 332 women consented to participate
in the study and were randomly placed into four groups.
The groups consisted of women who experienced labor
and delivery using the: PSU birthing bed without the
holding bar; PSU birthing bed with the holding bar;
usual birthing bed with the head of the bed elevated
45 to 60 degrees; and, usual birthing bed with the
head of the bed elevated 15 degrees. However 68 of
the women had a cesarean section, either because of
unprogressive labor or fetal distress, before reaching
second-stage labor. Thus, only 264 women were
assessed regarding the effects of the birthing bed during
the second stage of labor. However, 22 of these women
gave birth with vacuum extraction and two had a
cesarean section. Therefore, 240 women actually
completed the study (had a normal labor delivery) in
which 60 of them were in each of the four groups.
When the groups were compared, in regards to subject
drop out, no significant differences were noted among
the four groups.

The subjects had an average age of 23.38 years
(SD = 4.31) and held either a: master’s degree (n =
3; 1.3%); undergraduate college diploma (n = 65;
27.1%);14" grade vocational school diploma (n =
25;10.4%); 12" grade vocational school diploma (n
=20; 8.3%); high school diploma (n=42;17.5%);
9" grade diploma (n=57; 23.8%); 6" grade diploma
(n = 26; 10.8%); or failed to report their level of
education (n = 2; 0.8%). In addition, the subjects
were Buddhist (n = 200; 83.3%) or Islamic (n = 40;
16.7%); were either housewives (n =100; 41.7%)
or working outside of the home (n = 140; 58.3%);
and, had a mean family monthly income of 13,015
Baht (SD = 9,413). The vast majority (n = 224;
93.3%) received oxytocin, but not an analgesic
medication. In addition 92.5% (n = 222) of them had
an episiotomy. Two of the subjects experienced a third

degree perineal tear, while one had a fourth degree
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perineal tear.

Regarding the infants, one infant, delivered on
the PSU Birthing bed without the holding bar, had thin
meconium staining at birth, while two delivered on
each of the three other types of birthing beds (total of
6 infants) had thick meconium staining at birth. The
mean birth weight of the infants was 3,060 grams (SD
=333), withmost (n=220; 91.66% ) of them having
an Apgar score of 9 at one minute and 10 at five
minutes (n=218; 90.839% ). None of the infants had
an Apgar score less than 7. When the demographic,
maternal and infant data were compared among the
four groups, no significant differences were found.

Instruments: A researcher-developed
Demographic, Obstetrical and Infant Data Sheet
(DOIDS) was used to record information that was
obtained either by interview or from reading each
subject’s medical record. Demographic data obtained
included each woman’s: age, educational level;
religion; employment status; and monthly family
income. Obstetrical data addressed the use of oxytocin
and analgesic medication, the duration of second-stage
labor, the presence of an episiotomy, and the degree
of perineal tear. The infant data included the degree
of meconium staining, birth weight, and Apgar scores
at one and five minutes.

Sensation and distress of labor pain, lower back
pain, and level of comfort, occurring during second-
stage labor, were measured using a 100 mm Visual
Analogue Scale (100 mm VAS). Sensation pain was
defined as the unpleasant feeling of hurt in the abdomen
related to the intensity of uterine contractions during
the second stage of labor. Distress pain was the reported
emotional distress related to the sensation of labor pain,
while lower back pain was defined as the unpleasant
feeling of hurt in the lower back. The level of comfort
was defined as the degree of comfort felt with the body
position during labor and the birthing bed used.
Subjects were asked to mark on a separate 100mm
VAS for each variable measured. At the left end of the
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scales measuring sensation and distress of labor pain
and lower back pain the anchor words of “no pain or
no distress” were listed, while on the right end of the
scale the anchor words of “very severe pain or very
severe distress” were listed. On the analogue scale
measuring the level of comfort, the anchor word on
the left end of the scale was “extremely uncomfortable,”
while the anchor word on the right end of the scale was
“relatively comfortable.” To obtain a score, the
distance from the left end to the 100mm line to where
the subjects placed a mark, indicating the level of
response, was measured in millimeters. The higher the
numerical value the higher the score. Both sensation
and distress pain, in prior research, has demonstrated
a concurrent validity, with a categorical question in
measuring pain in the active phase of labor, between
0.73t0 0.95,% while concurrent validity of comfort,
in this study, with a categorical question was shown
tobe 0.97. Also, the 100 mm Visual Analogue Scale
has been shown to have a high level of validity and
reliability.”” In this study, test-retest reliability was
found to be as follows: sensation of labor pain = 0.98;
distress of labor pain = 0.88; lower back pain = 0.80;
and, level of comfort = 0.98.

Procedure: Potential subjects meeting the
selection criteria were identified, during the first stage
of labor, by the nurses in the labor unit of the hospital
used as a study site. The potential subjects then were
approached by a research assistant (RA), trained in
the research project protocol, who explained the
purpose of the study, what study involvement would
entail, and all ethical considerations. Once a woman
consented to be in the study and signed a consent form,
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she was randomly assigned to one of the four types of
beds to be used during delivery.

Once a woman was assigned to one of the four
groups, the demographic portion of the DOIDS was
completed by the RA. Upon completion of the second
stage of labor, each woman was asked to complete the
100mm VASs for each of the variables (sensation and
distress of labor pain, lower back pain, and level of
comfort occurring during the second stage of labor).
Upon completion of the delivery, the RA obtained the
obstetrical and infant information for the DOIDS from
the respective woman’s medical record.

Data analysis: Descriptive statistics were used
to assess demographic data, duration of second-stage
labor, and scores on the 100 mm VAS, while ANOVA,
Kruskal-Wallis test, Mann-Whitney U test, and chi-
square were used to compare differences among
groups, during the second stage of labor, regarding
sensation and distress of labor pain, lower back pain,

and level of comfort.

Results

As shown in Table 1, significantly different
durations of second-stage labor were found, via
ANOVA, among the women using the four different
birthing beds. The Bonferroni test showed subjects
using the PSU birthing bed without the holding bar
and the PSU birthing bed with the holding bar had
significantly shorter durations of second-stage labor
than women who used the usual birthing bed lying with
the head raised to 45-60degrees and the usual birthing
bed with the head elevated to 15 degrees.
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Table 1 Differences in Duration of Second-stage Labor among Women Using Four Different Birthing Beds

Types of Beds Duration (min.) F' Post-hoc
Mean SD

1) PSU birthing Bed without holding bar 17.63 9.70 1-2™
1-3°

2) PSU birthing Bed with holding bar 16.58 8.47 20.343"" 1-4"
2-3"

3) Usual birthing bed with head 145-60° 24.18 14.20 2-4"
3-4"

4) Usual birthing bed with head elevated 115° 31.63 14.22

Note: ' = effect size of .205 and a power of 1; ™ = non significance; =p<.05; =p<.01; =p<.001

As shown in Table 2, significantly different
sensations of pain during the second stage of labor
were found, via ANOVA, among subjects using the
four different birthing beds. The Bonferroni test
showed that those using the PSU Birthing bed without

the holding bar and the PSU Birthing bed with the
holding bar had significantly lower sensation of pain
than the women using the usual birthing bed with the
head elevated to 45-60 degreesand the usual birthing
bed with the head elevated 15 degrees.

Table 2 Differences in Sensation of Pain among Women Using Four Different Birthing Beds

. . 1
Types of Beds Duration (min.) F Post-hoc
Mean SD
1) PSU birthing Bed without holding bar 74.48 21.78 1-2"
2) PSU birthing Bed with holding bar 75.48 19.09 30.03" 1-4"
9_g™
3) Usual birthing bed with head 145-60° 94.33 9.53 2-4"
3_4[15
4) Usual birthing bed with head elevated 11 5° 94.66 9.53

Note: ' = effect size of .267 and a power of 1; ™ = non significance; = p <.001

As shown in Table 3, significantly different
levels of distress of pain during the second stage of
labor were found, via ANOVA, among the subjects
using the four different birthing beds. The Bonferroni
test showed that those using the PSU birthing bed

Vol. 17 No. 1

without the holding bar and PSU birthing bed with the
holding bar had significantly lower distress of pain
than the women using the usual birthing bed with the
head elevated to 45-60 degrees and the usual birthing
bed with the head elevated 15 degrees.
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Table 3 Differences in Distress of Pain among Women Using Four Different Birthing Beds

Types of Beds Duration (min.) F' Post-hoc
Mean SD

1) PSU birthing Bed without holding bar 56.55 28.59 1-2™
13"

2) PSU birthing Bed with holding bar 52.43 24.16 20.23" 1-4"
2-3"

3) Usual birthing bed with head 145-60° 80.46 25.62 2-4"
3-4"

4) Usual birthing bed with head elevated 115° 80.78 26.09

Note: ' = effect size of .204 and a power of 1; ™ = non significance; = p <.001

Since the data did not have a normal distribution,
the level of lower back pain was compared via the
Kruskal-Wallis test. There was a significant differences
in the medians of lower back pain score among the
four groups, X (s,n-240) = 166.74; p<.001. Subsequent
testing of each pair of the four groups, using a Mann-
Whitney U test, indicated that subjects using the PSU

Birthing bed without the holding bar and the PSU
birthing bed with the holding bar had mean ranks
significantly lower than the women using the usual
birthing bed with the head elevated 45-60 degrees
and the usual birthing bed with the head elevated 15
degrees (p < .001). Figure 2 shows the median of
lower back pain of each group using a boxplot.

100

404

100 mm VAS for Lower Back Pain

Groups

Figure 2 Distribution of Lower Back Pain Scores during Second Stage Labor among

Women Using Four Different Birthing Beds

Note:

VAS = Visual Analogue Score; Group 1 = PSU birthing bed without the holding bar; Group 2 = PSU birthing bed

with the holding bar; Group 3 = Usual birthing bed with head elevated 45-60°; Group 4 = Usual birthing bed

with head elevated 15°
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The level of comfort scores for subjects using
each type of bed was strongly bimodal and, thus, could
not be analyzed via the Kruskal-Wallis test. Therefore,
chi-square was used. As shown in Table 4, the

findings suggested that those using the PSU birthing

bed without the holding bar and the PSU birthing bed
with the holding bar had significantly higher comfort
levels than the women using the usual birthing bed
with the head elevated to 45-60 degrees and the usual
birthing bed with the head elevated 15 degrees.

Table 4 Frequency, Percentage, and Differences of Comfort Levels among Women Using Four Different

Birthing Beds
Comfort Score Groups (n = 60 per group) X
(mm.) 1 2 3 4

n (%) n (%) n (%) n (%)

0 - - 15 (25) 21 (35) 192.588
1-20 - - 10 (16.7) 16 (26.7)
21-40 - - 13 (21.7) 8(13.3)
41-60 2(3.3) 1(1.7) 12 (20) 11(18.3)
61-80 5(8.3) 4 (6.7) 4 (6.7) -
81-99 29 (48.3) 30 (50) 4(6.7) 4(6.7)
100 24 (40) 25 (41.7) 2 (3.3) -

Note: * =p <.001; Group 1 = PSU birthing bed without the holding bar; Group 2 = PSU birthing bed with the
p p 2 2 p g
holding bar; Group 3= Usual birthing bed with head elevated 45-60°; Group 4= Usual birthing bed

with head elevated 15°

Discussion

The findings that the subjects using the PSU
birthing bed without the holding bar and the PSU
birthing bed with the holding bar had shorter durations
of second-stage labor than the women using the usual
birthing bed with the head elevated 45 - 60 degrees
and the usual birthing bed with the head elevated 15
degrees most likely was due to the fact, as shown in
prior research, that supporting the lumbar area and
providing foot support can enable women to lie with
a knees—to-chest position (similar to the squatting
position in lying position) and can increase pelvic
dimensions."> *® The fact that those using the PSU
birthing bed with the holding bar and the PSU birthing
bed without the holding bar had similar durations of
second-stage labor possibly was due to the women in

Vol. 17 No. 1

the PSU birthing bed without the holding bar using the
side rails of their beds as a replacement for the holding
bar. It has been shown that a holding bar and bed side
rails can provide a similar mechanism to enhance a
force or promote power. >° In addition, the fact that
the shortened duration for second-stage labor among
the subjects using the PSU birthing bed both with and
without the holding bar was consistent with prior
research that examined the use of the PSU Locked-

® and the squatting position.*”

Upright position®
However, this study did note a shorter duration of the
second-stage labor compared to the study that
examined the use of the PSU Locked-Upright
position.?® This most likely was because the women,
in this study, were able to lie in the PSU Locked-
Upright position all the time and received more

oxytocin. In comparison to previous research on the
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use of the squatting position,®” the fact that those using
the PSU birthing bed (either with or without the
holding bar) had a shorter duration of second-stage
labor than women who used the squatting position
suggested the superiority of the PSU birthing bed over
use of a squatting position.

The findings that subjects using the PSU
birthing bed with and without the holding bar had lower
sensation and distress of labor pain during second-
stage labor compared to the women who used the usual
birthing bed with the head elevated 45 - 60 degrees
or 15 degrees may have been due to the shorter time
of second-stage labor that these women experienced.
These results are inconsistent with prior research on
the PSU Locked-Upright position®® in which no
differences were noted among the women who were
placed in different positions during labor and delivery.
This inconsistency may have been related to the facts
that, in the present study, the women experienced a
shorter second stage of labor, encountered more
comfort, and were maintained in the PSU Locked-
Upright position all of the time while on the PSU
birthing bed.

The fact that women using the PSU birthing
bed with and without the holding bar were found to
have significantly less lower back pain and higher
comfort levels than those using the usual birthing bed
with the head elevated 45 - 60 degrees or 15 degrees
most likely was due to the support provided by the PSU
birthing bed in the women’s lumbar region. As a result,
muscle strain in the lumbar area was relieved and,
subsequently, the level of comfort was increased. It
was interesting to note that most of those using the
PSU birthing bed (with and without the holding bar)
experienced no lower back pain. Quite possibly this
could have resulted from the support and softness of
the mattress of the PSU birthing bed. The fact that less
lower back pain and higher comfort levels were found
among the women using the PSU birthing bed (with
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and without the holding bar) is consistent with prior
research® that suggested women using the PSU-
Locked Upright position during labor and delivery (a
position consistently maintained by the PSU birthing
bed) experience less back pain and higher levels of
comfort than women not using such a position. These
findings also are consistent with the clinical suggestions
that support to the lumbar area, via a pillow, can lower
muscle strain in the lower back. **

The results of this study indicated the PSU
birthing bed is an innovative bed that can decrease the
duration of second-stage labor, sensation and distress
of labor pain, and lower back pain, as well as enhance
the comfort level of women in labor. Thus, it would
be advisable to consider the use of the PSU birthing
bed to enhance a more positive labor and delivery

experience.

Limitations and Recommendations

Like all studies, the limitations of the study
need to be taken into consideration when applying the
findings. First, most of the women, in all four groups
in this study, received oxytocin. Thus, the duration of
their second-stage labor may have been reduced. This
factor poses some limitations in inferring to the general
population of women experiencing labor and delivery.
Future research needs to examine the effects of the
PSU birthing bed on the duration of second-stage labor
among women who do not receive oxytocin. Secondly,
only primiparous women were included in the study.
Future research needs to consider the use of women

who are multiparous.
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navadtiggnaan PSU Aaszuzian Anuilia uazanuguauiain
F2H2N 2 UBINITAADA LUHITAT MBI ATTS SN

AAST WUAN, Y589 AU=gINT3, NG SoUaNR, g uiouuY, naen udllad, iugana Tunsgau, auysel unIum

v

undngda : nmsinwiliiiagussasdidenaaaunanisldidesnann PSU (Prince of Songkla
University) filssdugtiudoszaznailuszasii 2 saan1snaen armthouazam@nadenain
n5the nsthavdsauans uataagaaunsremnsaingassiusnlussesi 2 2aan15nann

nauhatlaznaudmensninaasaiuandmamg 240 518 feldsunisgunuuuien
naNas 60 518 duN190 U 4 naude nauldidiasaasa PSU ifiunsluu ngudiesaasn PSU
flursluu naufiesnanaUndifswsge 45-60° uaz naudiesrasaUnddswegs 15° Wudeya
frulszyng dugddaasuazdunianlaslduvudeunwiiasnetu deyadiuuszsns
Tdannsdnaannsan Jeyadugadiaasuaznisnlaanuuuiuiinluiesease udeya
Uszaun1sniauiie AruGaa3enainaulie n1stiavataiua e wazagaauialos
1FunsTadeaeai (100 mm VAS)

Aaszideyaloaldadifiusses, ANOVA, Kruskal-Wallis test, Mann-Whitney U test
WAT Chisquare HANMTIATIEHTayanUInmsadilfifesaaan PSU luflunsTu uaz e
aaaa PSU flunsluu fszaznatlustesii 2 vaanisaasn arwiauazamiaaisnainnis
Uaanazn1sUrandsauaiasniaziiaugrauisninniimisanguldifissnasaund
Aauzge 45-60° waznguldifiesaanaunddsusgs 15° agaiveddny

namldindasaaan PSU hudesfishestunanlussesi 2 aaimisaaen antia an
mwdiaisaann1stie aan1stiandidna uasiinauguauialituansanlneassd

usnluszesii 2 289n15Aa00
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