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Abstract

Objective

This study aimed to identify factors influencing mothers’ and their partners’ perceptions of
care quality, and to identify associated clinical factors.

Methods

Questionnaires were developed based on eight interviews with couples after emergency
Cesarean Sections (ECS). The internal structure of the questionnaires was examined using
Rasch analysis. Cronbach’s alpha was calculated to evaluate internal consistency of ques-
tionnaire items. Finally, associations between questionnaire scores and ECS characteristics
were determined.

Results

Thematic analysis of interview data demonstrated that team-dynamics, professionalism, infor-
mation, safety, leadership and mother-child continuity of care are important to patient- per-
ceived quality of care. Questionnaire responses from 119 women and 95 partners were
included in the validation and demonstrated satisfying fit to the Rasch model. The question-
naires had acceptable internal consistency with Cronbach’s alpha 0.8 and 0.7 for mothers
and partners, respectively. Perceived quality of care was negatively associated with increas-
ing urgency of the CS. Spearman rank correlation coefficients were -0.34 (p <0.001) and
-0.32 (p = 0.004) for mothers and partners, respectively. Perceived quality of care differed sig-
nificantly across CS indications for both mothers (p = 0.0006) and their partners (p<0.0001).

Conclusion

Team-dynamics, professionalism, information, safety, leadership and mother-child-continu-
ity affect patients’ perceptions of care. Perceptions of care were highly influenced by CS
indications and urgency.
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Abbreviations: CS, Cesarean Section; DIF,
Differential item functioning; FDR, False discovery
rate; ltem, Specific question in the questionnaires;
ECS, Emergency Cesarean Section.

Introduction

Patient-perceived quality of care during childbirth may be associated with considerable psy-
chologic morbidity and affect maternal-infant bonding [1,2]. In obstetric care, maternal satis-
faction has been identified as an integral part of care quality [3-6]. Accordingly, patient-
perceived quality of care has received increased attention in North America and Europe over
the past decade [7-10]

Studies on labor experiences for women undergoing vaginal births have found associations
between patient-perceived quality of care and caregivers’ non-technical skills, as well as
numerous maternal factors, including education levels, levels of anxiety, mode of delivery and
pain [3,4,11-13]. Studies have demonstrated higher maternal satisfaction after spontaneous
vaginal deliveries compared with emergency cesarean sections (ECS) [1,14-16]. Although ECS
are associated with the lowest satisfaction during childbirth [2], little is known about which
factors contribute to mothers” and their partners’ perception of care quality in situations where
an ECS is required. The indication for a cesarean section (CS) may influence mothers’ and
partners’ perception of quality of care, as CS performed due to arrested labor may be associ-
ated with lower patient satisfaction compared with CS performed due to perceived risk to the
mother or child [17]. However, such correlations may also be the result of decreased informa-
tion delivery to mothers and their partners as the level of urgency of the CS increases [18]. To
our knowledge, there are no prior studies which compare the urgency of CS and mothers’ and
their partners’ perception of care quality. It is likely that some of the factors that result in poor
maternal satisfaction during ECS can be modified if they are identified and addressed during
the training of midwives, obstetricians, and anesthetists.

Hence, the objectives of this study were 1) to identify factors influencing mothers’ and their
partners’ perceptions of care quality in the context of ECS; 2) to develop questionnaires and
examine their validity in a large group of women and partners; and finally, 3) to explore how
urgency classification and CS indications are associated with mothers’ and their partners’ per-
ceived quality of care.

Material and methods

In this study, we defined quality of care as the elements which matters to patients and their
partners, aiming to understand which factors influenced their perceptions of quality of care
and how to measure it [19]. The study was conducted at Hillerod Hospital in Denmark
between June 2015 and October 2017. The study was conducted in three parts: first, a literature
review [1,2,4,11,12,15,17,20-32] and brainstorm among a multi-professional team involved in
ECS resulted in a semi structured interview guide (S1 Appendix). Subsequently, in-depth
interviews with mothers and their partners were performed. Factors that influenced the per-
ceived quality of care from the transition to ECS until arrival on the maternity ward were iden-
tified. In step two, questionnaires were developed based on the interview data. A Rasch
analysis of the internal structure based on responses from a large group of women and their
partners was refined. Finally, in step three, we examined the association between questionnaire
scores and ECS characteristics, including urgency classification and CS indications (Fig 1).

The study was approved by the Danish Patient Safety Authority (3-3013-1732/1). Data was
reported to the Danish data protection agency (NOH-2015-040. I-Suite: 04287). Informed
written consent was obtained from all participants.

Step 1: Interviews

A stepwise approach was used to develop the interview guide which, in turn, was utilized to
obtain information from mothers and their partners [33]. First, a literature review was
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Literature review

Step 1

Brainstorm
Step 2 Anaesthesiologist, anaesthetic nurse, obstetrician, midwife, scrub
nurse and nulliparous women

Step 3 Interview guide

First interview about mothers' and partners' perception of care
during emergency cesarean section

Step 4 Interview guide revised

Seven interview conducted until saturation reached

Thematic analysis of transcripts
Questionnaires for mothers and partners were administred

Step 5

Step 6 Pilot testing

Step 7 Revision and modification of questionnaires

RASCH analysis of questionnaires from mothers and partners
N= 119 mothers
N=96 partners

Analysis of the association between questionnaire scores and
emergency cesarean section characteristics was performed

Fig 1. Study process and questionnaire development.

https://doi.org/10.1371/journal.pone.0227988.g001

performed to identify key questions relating to quality of care during ECS. Second, a multidis-
ciplinary group, including anesthesiologists, obstetricians, anesthetic nurses and scrub nurses,
midwifes, and nulliparous women, discussed the key themes identified in the literature review
and gave further input regarding a list of questions that could provide information about care
quality from mothers and their partners. BRA led the discussion, first presenting the results of
the literature review and then inviting suggestions for questions to be included in the interview
guide. All generated questions were included in the subsequent interview guide for mothers
and partners.

Mothers, who underwent ECS from June to August 2015, and their partners were eligible
for interview. The first author (BRA) conducted face-to-face interviews with the participants
on the maternity ward one to four days after the ECS. The interviews followed the semi-struc-
tured interview guide and lasted fifteen to thirty-five minutes.

The participating couples were interviewed together. Additional interviews were conducted
until saturation was achieved. Data was analyzed for thematic content [34-38]. We accom-
plished this by coding data, discussing emerging themes and revising these themes in an itera-
tive manner until agreement was achieved within the author group. During this process, we
checked for coherence within themes and avoidance of overlap, despite the fact that some
themes were related, i.e. ‘team dynamics’ and ‘professionalism’. BRA and the project midwife
analyzed the data transcripts with an iterative approach until agreement was reached promi-
nent themes (Fig 1).
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Step 2: Development and validation of questionnaires

A questionnaire was developed based on the themes obtained from the interviews with moth-
ers and their partners (Figs 2 and 3). Cognitive pre-testing of the questionnaire was conducted
during a pilot test with a small sample of mothers and their partners (n = 5). Pilot testing
resulted in rewording of two questions. Subsequently, the questionnaires were distributed to a
sample of 119 women and 95 partners.

Study participants. Mothers and partners who experienced ECS from January to October
2017 were eligible for inclusion. The mothers and partners answered the surveys on day 1-4
after the ECS. Clinical data was collected, including classification of urgency and indication for
the CS. The classification of urgency was: 1: immediate threat to life of woman or fetus; 2: no
immediate threat to life of woman or fetus but risk of adverse outcome with continued vaginal
delivery and, therefore, transition to CS as soon as possible 3: No immediate danger to mother
or fetus, but delivery by CS required for example due to arrested labor [39].

The indication for the CS was classified as either 1: suspected fetal distress, 2: labor dystocia
3: breech presentation 4: other.

Statistical methods. Internal consistency of the questionnaire was explored by calculating
Cronbach’s alpha coefficients measuring the inter-item correlation. Alpha values above 0.7
were considered acceptable.

‘Were you satisfied with the information about giving birth which you received from the midwife on the labour ward?
Item 1 .
Likert scale: 2 3 4 5

ltem 2 ‘Were you satisfied with the way you were instructed and helped during the birthing process by the midwife on the labour ward?

Likert scale: 1 2 3 4 5

How were the team-dynamics ltem 3 Calm

on the labor ward Likert scale: 1 2 3 4 5

just after the decision was made

to perform emergency cesarean ltem 4 C.om_rolled Omitted — misfit in RASCH
Likert scale: 1 2 3 4

section?

Hectic

em> | Likertscale: 1 2 3 4

Nervous

emb | Likertscale: 1 2 3 4

Chaotic
Likert scale: 1 2 3 4

YA

Iltem 7

Item 8 Did you feel safe? Minor misfit. DIF=0,3
Likert scale: 1 2 3 4 5

; 3 How would you describe the interaction with the midwife in the operating room?

L Likert scale: 1 2 3 4 5
Likert scale: 1 5

How were the team-dynamics ltem 11 Calm
when you arrived Likert scale: 1 2 3 4

in the operating room?

Controlled

Likert scale: 1 2 3 4 Omitted — misfit in RASCH

Hectic
Likert scale: 1 2 3 4

Iltem 12

Item 13

Nervous

LETEO vitertscale: 1 2 3 4

Item 15 Chaotic
Likert scale: 1 2 3 4

5
5
5
e Did you observe aleader in the transition from vag;nal delivery to el}nergency cesarein section? Minor misfit. DIF=0,3
5
5
5
5

HEIEIEE

Item 16 Did the nurses welcome you on the maternity ward?

Likert scale: 1 2 3 4 5
\tem 17 Did you get the help you needed on the maternity ward?
< Likert scale: 1 2 3 4 5

Fig 2. Maternal questionnaire. Likert scale is a visual analog scale that measure subjective characteristics. The Likert items
state the level of disagreement = 1; agreement = 5. Misfit: Rasch analysis is a statistical methodology that tests if the
observed item scores are consistent with measurement requirements. If this is not the case, there is a misfit. If the misfit is
high the questionnaire item is omitted (left out).

https://doi.org/10.1371/journal.pone.0227988.9002
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‘Were you satisfied with the information about giving birth which you received from the midwife on the labour ward?

tem® | Likert scale: 2 3 4 5

Likert scale: 1 2 3 4 5

R o . . N
ltem 3 D.ld the midwife engage you in the birthing process on the labour ward? Omitted — misfit in RASCH
Likert scale: 1 2 3 4 5

ltem 2 ‘Were you satisfied with the way you were instructed and helped in the birthing process by the midwife on the labour ward?

How were the team-dynamics Item 4 Calm
on the labor ward Likert scale: 1 2 3 4 5
just after the decision was made C llod
to perform emergency cesarean Iltem 5 .anro © . Omitted — misfit in RASCH
section? Likert scale: 1 2 3 4
Hectic
IE Likert scale: 1 2 3 4 5
Nervous
ltem 7
II Likert scale: 1 2 3 4 5
ltem 8 Chaotic
< Likert scale: 1 2 3 4 5

| 9 Did you feel safe? o r—y
= Likert scale: p) 3 4 5 inor misfit. DIF=0,

i o Did you get the support you needed in the operating room?
tem Likert scale: 1 2 3 4 5
o Did the nurses welcome you on the maternity ward?
em Likert scale: 1 2 3 4 5

Fig 3. Partners’ questionnaire. Likert scale is a visual analog scale that measures subjective characteristics. The Likert
items state the level of disagreement = 1; agreement = 5. Misfit: Rasch analysis is a statistical methodology that tests if the
observed item scores are consistent with measurement requirements. If this is not the case, there is a misfit. If the misfit is
high, the questionnaire item is omitted (left out).

https://doi.org/10.1371/journal.pone.0227988.9003

The questionnaires were validated by evaluating the fit of the data to an item response the-
ory model [40], the Rasch model [41]. The Rasch model is a simple item response theory that
has desirable statistical properties for validity testing. The Rasch model expresses the ideal
measurement requirements, such that the individual questions in the questionnaire measure
only one unidimensional variable and are both monotonous and locally independent. We eval-
uated overall fit of the model using the Andersen [42] conditional likelihood ratio test and
individual item fit using Item-Rest score Association [43]. Local dependence was tested using
the Q3 [44] statistic and differential item functioning (DIF) [45] for the two variables “urgency
classification” and “indication” using log linear Rasch model tests [46].

Thus, the tests of differential item functioning ensured that the same construct was mea-
sured across indication subgroups (‘suspected fetal distress’, labor dystocia’, ‘breech presenta-
tion” and other), as well as across the subgroups defined by the urgency classification. We
aimed to ensure that items were equally easy for respondents in different subgroups to endorse,
if they had the same overall level of perceived quality of care. In educational research, the term
test equating’ refers to the statistical process of determining comparable scores on different
forms of an exam [47]. Methods for doing this can be used to study the impact of DIF.

In all analyses, we controlled the false discovery rate (FDR) [48]. The false discovery rate is
a method to conceptualize the rate of type I errors.

Beyond statistical tests, we evaluated validity graphically by plotting the observed item
means (for each question) against the observed rest scores (total score minus the score for each
corresponding question) and comparing these to 95% confidence intervals. To estimate the
impact of differential item functioning, we plotted the equated scores to evaluate the
magnitude.

Step 3: Clinical factors associated with patient-perceived quality of care

The association between urgency classification (1,2,3) and the total score for patient-perceived
quality of care measured by the questionnaire was evaluated using Spearman Rank correlations
and partial Spearman rank correlations across indication strata.
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In order to compare groups and understand the nature of disclosed group difference, the
association between indication for CS and the total score of patient-perceived quality of care
was evaluated using a Kruskal-Wallis test. Furthermore, Friedman’s two-way non-parametric
ANOVA was performed to control for classification of urgency. In the latter analysis, pairwise
comparison of subgroups using Tukey’s adjustment for multiple testing was used to find the
indication subgroup with highest patient perceived quality of care.

Results
Step 1: Interviews

In total, ten couples received invitations to participate. Description of the population under
study are shown I Table 1. Most of the women participating were primiparous and had grade 2
CS. The indications for the CS varied with half due to suspected asphyxia and the other half
due to failed vacuum extraction, dystocia, and breech presentation. Two couples declined to
participate due to fatigue. Saturation was reached after conducting the first six interviews. Two
additional interviews were held, but no new information emerged.

The following themes were identified: Team-dynamics, professionalism, information pro-
vided by team members, leadership and mother-child continuity of care (Table 2).

Step 2: Validation of questionnaires

Questionnaires for mothers. The questionnaire consisted of items about information
provided by team members, working environment (labor ward / operating room), leadership,
and care on the maternity ward (Fig 3). A total of 119 women, who underwent an ECS,
returned the questionnaires. There were very few missing data for the 119 mothers (3.2%). The
maximum number of missing values for a single item was six. The answers from mothers are
shown in Table 3.

Initially, the questionnaire consisted of 17 questions. After the Rasch analyses, two ques-
tions pertaining to the feeling of control in the delivery room and the feeling of control in the
operating theater were omitted from further analyses because of misfit. For the remaining 15
questions we found a good fit to the Rasch model (Andersen z = 60.1 df = 49, p = 0.13) (S2
Appendix).

After adjustment for multiple testing, no questions indicated misfit. Question 10 and ques-
tion 16 had differential item functioning with respect to urgency of CS (S2 Appendix. Addi-
tional graphical analyses revealed all questions to be monotonous (mean values increasing

Table 1. Description of study population from interviews.

Name |Age |GA |Parity |Prior CS |Induction Duration of labor Emergency | Date of birth | Indication for CS
of labor grade CS

Nol |31 |40+3 |0 No No 8 hours and 33 minutes |1 26.05.15 Failed delivery by vacuum

No2 |34 |40+0 |1 Yes Braking the water | 14 hours and 45 minutes | 2 02.06.15 Dystocia of labor

No3 |33 [39+6 0 No No Not started 2 07.07.15 CTG with deceleration prior to contractions

No4 |30 |40+1 |0 No No 3 hours and 36 minutes |2 11.07.15 Asphyxia scalp-ph 7,13

No5 |32 [39+5|0 No No 4 hours and 38 minutes | 2 12.07.15 Failed delivery by vacuum

No6 |41 [41+2 |0 No Yes 13 hours and 56 minutes | 2 11.07.11 Asphyxia Fetal tachycardia on
cardiotocography

No7 |31 |38+1 |0 No No 22 hours and 28 minutes | 2 17.07.15 Failed delivery by vacuum

No8 |37 [41+0 |1 Yes No 30 minutes 1 20.07.15 Leading part of baby was a knee

https://doi.org/10.1371/journal.pone.0227988.t001
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Table 2. Thematic analysis of interview transcripts with quotes.

Theme

Quote

Analysis

Team-dynamics

“Suddenly there were 10 persons in the room [the labour ward]
talking about cutting my clothes up (to speed things up)-I think I just
blacked out.” Another mother explained: “It was like a big chaos, the
staff running around not knowing what other team members were

supposed to do”

The mothers and partners associated the feeling of control, respectful
professional conversation and efficient task completion with a good
team atmosphere. On the contrary, if the atmosphere became too
hectic, the perception of quality decreased.

Professionalism

“I was impressed by the way things happened. I felt a calm and
professional atmosphere. I saw good communication between 10
professionals and everyone knew their tasks”

The mothers and their partners commented on professionalism in
terms of individual as well as team-performance. The participants
emphasized a feeling of confidence when all team members knew their
tasks and coordinated efficiently in a very intense emergency.
Knowing the mothers’ history was also recognised as professionalism,
while frustration occurred in case of change of midwifes resulted in
additional examinations and repeated questions.

Information provided
by team members

“I heard the suction of blood, and I heard them measuring—I could
hear it was a lot, and I thought, am I going to die? It creates the
feeling of being unsafe”.

We found contradictory results with regard to the need of
information. In the transmission to operating room, some of the
mothers and partners reported that they could not absorb any
information. Other couples preferred description of all procedural
steps in a clear language. After delivery and while still in the operating
room, information was desired

Leadership "Being in labour for 42 hours, you start thinking: Is someone going to | The need for leadership was considered important.
make a decision?” The feeling of someone taking decisions and directing next actions
was appreciated and gave a sense that the situation was under control.
Continuity of mother- | “It took 18 hours before I saw my son. What happened with him? After delivery, the opportunity to see and interact with the newborn
child contact Was he all alone?” was critical to the mothers.

If the baby needed neonatal care, the mother and her child would be
separated during the rest of the operation and this separation
negatively influenced the overall perception of the CS for both the
mother and her partner.

https://doi.org/10.1371/journal.pone.0227988.t002

Table 3. Distribution of item responses from 119 mothers. Legend: 1: Low perception of care, 5: High perception of care.

Item 1 2 3 4 5 Missing
Information about giving birth, which you received from the midwife on the labor ward? | 0 (0%) 1(1%) 5 (4%) 40 (34%) 73 (61%) 0 (0%)
Instruction and help during the birthing process from the midwife on the labor ward? 0 (0%) 1(1%) 1(1%) 17 (14%) 99 (83%) 1(1%)
Team-dynamics at labor ward Calm? 13 (11%) 2(12%) |9(8%) 10 (8%) 80 (67%) 5 (4%)
Team-dynamics on labor ward Controlled? 15 (13%) 1(1%) | 2(2%) 5(4%) 91 (76%) 5 (4%)
Team-dynamics on labor ward Hectic? 15 (13%) 8(7%) | 6(5%) 6 (5%) 79 (66%) 5 (4%)
Team-dynamics on labor ward Nervous? 2 (2%) 2 (2%) 3 (2%) 4 (3%) 103 (87%) 5 (4%)
Team-dynamics on labor ward Chaotic? 2 (2%) 3 (2%) 1(1%) 5 (4%) 103 (87%) 5 (4%)
Did you feel safe? 4 (3%) 2(2%) | 4(3%) 35(30%) | 74 (62%) 0 (0%)
Interaction with midwife in the operating room 0 (0%) 0(0%) | 22(18%) |47 (40%) |46 (39%) 4 (3%)
Did you observe a leader during the procedure? 1(1%) 2(2%) |42 (35%) |28(24%) |42 (35%) 4 (3%)
Team-dynamics—operating room Calm? 10 (8%) 2 (2%) 11 (9%) 15 (13%) 76 (64%) 5 (4%)
Team-dynamics—operating room Controlled? 11 (9%) 1(1%) 1(1%) 8 (7%) 93 (78%) 5 (4%)
Team-dynamics—operating room Hectic? 14 (12%) 9(8%) |2(2%) 17 (14%) 72 (60%) 5 (4%)
Team-dynamics—operating room Nervous? 1(1%) 1(1%) 3 (2%) 6 (5%) 102 (86%) 6 (5%)
Team-dynamics—operating room Chaotic? 3 (2%) 1(1%) |2(2%) 6 (5%) 102 (86%) 5 (4%)
Did you feel welcome on the maternity ward? 0 (0%) 0(0%) | 4(3%) 21 (18%) 92 (77%) 2 (2%)
Did you get the help you needed on the maternity ward? 0 (0%) 2(2%) | 0(0%) 22 (19%) 92 (77%) 3 (2%)
https://doi.org/10.1371/journal.pone.0227988.t003
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Table 4. Distribution of item responses from 95 partners. Legend: 1: Low perception of care, 5: High perception of care.

Item 1 2 3 4 5 Missing
Satisfaction with information form midwife on the labor ward? 0 (0%) 0 (0%) 7 (7%) 33 (35%) 55 (58%) 0 (0%)
Satisfaction with the instruction and help from midwife on the labor ward? 0 (0%) 0 (0%) 3 (3%) 20 (21%) 72 (76%) 0 (0%)
Did the midwife engage you in the birth process 7 (7%) 87 (92%) 0 (0%) 0 (0%) 0 (0%) 1(1%)
Team-dynamics on labor ward Calm? 8 (8%) 3 (3%) 10 (11%) 11 (12%) 61 (64%) 2 (2%)
Team-dynamics on labor ward Controlled? 13 (14%) 1(1%) 0 (0%) 12 (13%) 67 (70%) 2 (2%)
Team-dynamics on labor ward Hectic? 7 (7%) 6 (7%) 8 (8%) 8 (8%) 64 (68%) 2 (2%)
Team-dynamics on labor ward Nervous? 0 (0%) 3 (3%) 3 (3%) 5 (5%) 82 (87%) 2 (2%)
Team-dynamics on labor ward Chaotic? 1(1%) 1(1%) 1(1%) 8 (8%) 82 (87%) 2 (2%)
Did you feel safe? 0 (0%) 0 (0%) 3 (3%) 29 (31%) 63 (66%) 0(0%)
Did you get the help you needed in the operating room? 0 (0%) 0 (0%) 3 (3%) 11 (12%) 79 (83%) 2 (2%)
Did you feel welcome on the maternity ward? 0 (0%) 2 (2%) 2 (2%) 10 (11%) 78 (82%) 3 (3%)

https://doi.org/10.1371/journal.pone.0227988.t1004

with the total score) and disclosed minor misfit for question 8. The resulting sum score (with
possible values ranging from zero to 60) had a mean of 52.3 and median 55 (IQR: 49 to 58).
The impact of differential item functioning (52 Appendix) was estimated by the equated
scores. For question 10 and 16, the equated scores indicated that differential item functioning
substantially inflated the total score in the group “urgency classification 3, requires early deliv-
ery” [34].

The reliability of the scale was good (Cronbach’s alpha 0.83).

Questionnaires for partners. In total, 95 partners returned questionnaires. There was
very little missing data (1.5%). The maximum number of missing values for a single item was
three. The answers from partners are shown in Table 4.

The questionnaire consisted of questions about information provided by team members,
team-dynamics (labor ward / operating room), participation in the delivery, leadership, and
care on the maternity ward (Figs 2 and 3). Initially, the questionnaire for partners consisted of
11 questions. Analyses of the questionnaire indicated substantial misfit for the questions: “Did
the professionals engage the partner during the vaginal delivery” (question 3) and “Did you feel
the team-dynamic was controlled during the emergency” (question 5). For the remaining nine
questions, the fit of the Rasch model was satisfactory (Andersen z = 19.0 df = 25, p = 0.7994)
and the item selection is illustrated in Fig 3.

After adjustment for multiple testing, the questions 10 and 11 showed borderline significant
misfit (S2 Appendix) that was also evident in the graphical analyses of item fit (52 Appendix).
The resulting sum score (with possible values ranging from zero to 60) had a mean of 52.3 and
the median was 55 (IQR: 49-58). The reliability of the scale was satisfactory (Cronbach’s
alpha = 0.68).

Step 3: Clinical factors associated with patient-perceived quality of care

The distribution of questionnaire scores for mothers and their partners with respect to the
urgency classification and indication of CS is shown in Tables 5 and 6.

Mothers and their partners were more satisfied with ECS when associated with the lowest
urgency. The Spearman rank correlation between the total questionnaire scores and urgency
classification (1,2,3) was 0.34 (p = 0.0004) for mothers and 0.32 (p = 0.0037) for partners. Par-
tial correlations controlling for the effect of indication for CS were 0.39 (p < 0.0001) and 0.33
(p = 0.0041) for mothers and partners, respectively.

The (total) scores differed significantly across CS urgency classifications for mothers (Krus-
kal-Wallis chi-square 6.8, df = 2, p = 0.0328) and for partners (Kruskal-Wallis chi-square 14.5,
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Table 5. Association between urgency classification of caesarean section and perceived quality of care measured
as median questionnaire scores by mothers and partners Legend: The results represent sum-score values of per-
ception of care reported in the questionnaires ranging from zero to 60. Pctl: Percentiles.

Emergency grade of Caesarean Section

Mothers

Urgency classification N Median 25th Pctl 75th Pctl
1 11 40 38 46

2 35 55 48 58

3 59 56 52 59
Partners

Urgency classification N Median 25th Pctl 75th Pctl
1 39 35 33 36

2 25 31 26 34

3 13 32 31 34

https://doi.org/10.1371/journal.pone.0227988.t005

Table 6. Association between indication of caesarean section and perceived quality of care measured as median
questionnaire scores by mothers and partners Legend: The results represent sum-score values of perception of
care reported in the questionnaires ranging from zero to 60. Pctl: Percentiles.

Indication for caesarean section

Mothers

Indication N Median 25th Pctl 75th Pctl
Dystocia of labour 46 56 52 58
Suspicion of asphyxia 39 51 44 56
Breech position 16 56 52 58

Partners

Indication N Median 25th Pctl 75th Pctl
Dystocia of labour 39 35 33 36
Suspicion of asphyxia 25 31 26 34
Breech position 13 32 31 34

https://doi.org/10.1371/journal.pone.0227988.t006

df = 2, p = 0.0007). Perception of care demonstrated lowest scores for most emergent CS cases
(classification 1).

After adjustment for urgency classification, the quality scores differed significantly across
the three indication groups for both mothers (p = 0.0006) and their partners (p < 0.0001).

For mothers, pairwise comparisons of the three indication groups showed significant differ-
ences between”Dystocia of labor” and”Suspicion of asphyxia” only after adjustment for multi-
ple testing (p<0.05). For partners, all pairwise comparisons remained significant after
adjustment for multiple testing.

Discussion

Following ECS, mothers and their partners suggested that team-dynamics, professionalism,
information provided by team-members, leadership and mother-child continuity of care were
important for their perception of quality of care. A survey based on these findings demon-
strated a relationship between perception of quality of care and clinical aspects of the CS.
Lower urgency procedures were associated with perceptions of high-quality care; whereas pro-
cedures performed in high acuity situations, such as suspicion of fetal distress, were perceived
as lower quality care.
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In our study, the interviews involved a shared experience of mothers and partners, as
opposed to prior studies which have focused exclusively on individual perceptions of care
[4,12]. In a Scandinavian context, where the partner is present during childbirth, it is impor-
tant to focus on perceptions of both the mother and her partner. Particularly in emergency
deliveries, partners may feel anxious and helpless [25] and partners’ experiences may influence
the mother’s overall perceptions of the birth experience. By engaging both parents, it was pos-
sible to gain insight into the shared perception of care. This methodologic choice may have
introduced potential bias, since we did not distinguish the individual perspectives of mother
and partner during the interview analyses and potential domination by one part is possible.
However, in the weeks after delivery, the mother and her partner will most likely discuss the
experience and exchange their thoughts about the emergency cesarean section, such that the
shared experience may impact decision about the next pregnancy and eventually the mode of
delivery.

Professionalism, as conceptualized in the interviews, may have a different meaning in the
context of an emergency than in other clinical situations. In our context, professionalism
related to the perception of team communication and efficiency in task completion. In other
contexts, the association between professionalism and perceived quality of care relates to
patient involvement and patient empowerment [32]. Hence, the components of professional-
ism may have varying priority depending on the clinical situation.

To our knowledge, no previous studies have explored the association between urgency clas-
sification and perceived quality of care. The time pressure of an ECS may limit the caregivers’
ability to provide the desired quality of care. However, awareness of the association between
urgency and patient perceived quality of care may lead to increased emphasis on the provision
of information to both mother and partner for high-urgency CS.

Our survey results demonstrated that positive perceptions of care quality were most com-
mon when labor dystocia was the indication for ECS. Consequently, perceived quality of care
was lower if the CS was performed due to suspected fetal distress. This pattern may be a result
of a focus on the emergency cesarean procedure and not the entire birth process. Prolonged
labor has elsewhere been associated with low satisfaction when delivery is performed by ECS
[20]. The higher perceived quality of care for women, who had labor dystocia, may reflect posi-
tive responses stemming from the end of a long labor without progression. On the other hand,
women who expected a vaginal delivery and suddenly experienced transition to ECS because
of a breech presentation, may not have experienced the exhaustion and fatigue associated with
labor dystocia and, in turn, this may explain differences in observed quality of care scores,
despite both conditions being of low-grade urgency.

The strengths of this study are the use of multiple sources of evidence of perceived quality
of care, the combination of qualitative approaches/techniques and rigorous statistical valida-
tion, and finally the extrapolation and cross-validation with other variables, such as urgency
classification and CS indications. There are also some limitations. Patient experiences may be
highly context dependent. Our study included Danish mothers and their partners and similar
studies in other populations are needed to provide additional information that may help iden-
tify areas that can be modified through team training and organization. Finally, the relation-
ship between patients’ perception of care and quality of care is controversial because patient-
perceived quality of care does not always reflect clinical quality of care [49]. Moreover, inter-
ventions, which improve clinical care, may not improve patient-perceived quality of care and
vice versa. This notion is important, not because one perspective on quality of care should be
valued higher than the other, but because they provide complimentary views on care quality
that may be equally important for patients.
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Conclusion

This study identified team-dynamics, professionalism, information, safety, leadership and
mother-child continuity of care, as important factors affecting perceived of care quality. These
perceptions were highly influenced by CS indications and urgency. Hence, future clinical
interventions to enhance patient-perceived quality of care should focus on the highest urgency
CSs and emphasize the importance of team behavior.
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