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1  | INTRODUC TION

Placenta previa is a common complication in the third trimester of 
pregnancy and one of the main causes of postpartum haemorrhage 
and perinatal death. Pernicious placenta previa (PPP) means placenta 
previa occurs and placenta previa is attached to the scar from the pre-
vious caesarean section during the second pregnancy for a pregnant 
woman with a history of caesarean section (Yu, Hu et al., 2016). PPP 
leads to insufficient blood supply to the placenta, inducing placental 
adhesion or implantation, making it difficult for the placenta to be sep-
arated from the mother during delivery. It increases the risk of postpar-
tum bleeding and endangering the life of the mother and child (Chitkara 

et al., 2020; Radwan et al., 2018; Ryu et al., 2019; Shah et al., 2020). 
According to the report, the incidence of placenta previa with placental 
implantation was 25% and 40% in women with a history of first and 
second caesarean sections, respectively. The caesarean section rate 
in China is about 45%, and the rate of placenta previa is relatively high 
(Boatin et al., 2018; Hicklin et al., 2019; Zhang et al., 2019). With the 
implementation of China's two- child policy, the rate of second preg-
nancy after the previous caesarean section increases, and the rate of 
PPP increases year by year. Therefore, the diagnosis and treatment of 
PPP have become a hot issue in the field of obstetrics. It is one of the 
severe obstetric diseases and a serious threat to the life and health of 
mothers and infants (Yu, Su et al., 2016).
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2 | BACKGROUND

Nursing- sensitive quality indicators (NSQIs) refer to a set of prin-
ciple, procedure and assessment scales that are used to quantify 
the level of nursing quality and to assess nursing outcomes in clini-
cal nursing practice. NSQIs are distinct and specific to nursing, and 
differ from medical indicators of care quality. NSQIs have been ac-
cepted as critical measures for evaluating the quality of nursing care 
and improving nursing quality (Gao et al., 2018; Isis, 2007).

Research on nursing- sensitive quality indicator has been well 
developed in the world. In 1998, the American Nurses Association 
(ANA) issued 10 nursing- sensitive quality indicators (Zhang 
et al., 2018). In 2004, the National Quality Forum (NQF) constructed 
15 items of nursing sensitive quality indicators. The nursing qual-
ity can be compared among different departments, hospitals and 
even countries. At present, the research in the field of obstetrics 
nursing- sensitive quality indicator is still in the early stage in China. 
The nursing- sensitive quality indicator is relatively limited, although 
in 2016 China issued 13 nursing- sensitive quality indicators. The 
research on nursing- sensitive indicator for placenta previa is not 
enough, and the nursing qualities lack of comparison in different 
hospitals, leading to the data collected not that much accurate 
(Chunxiu et al., 2018; Zhang et al., 2018).

Nurses represent an important group of professionals in hospi-
tals, as nurses are involved in many important processes of patient 
care. However, measurement of these processes and outcome is 
challenging (Koch et al., 2020). Nursing- sensitive quality indicators 
are imperative to improve the nursing quality. In clinical practice, 
more attention should be paid to PPP and quality sensitive indicators 
of PPP should be constructed and carried out to prevent its risk at an 
early stage. The key to improve the nursing quality of PPP in obstet-
rics is to improve the evaluation method of nursing quality, construct 
sensitive indicators and evaluate the sensitive indicators outcome 
of PPP (Gao et al., 2018; Heslop & Lu, 2014; Martinez et al., 2015).

However, most of the nursing research at home and abroad 
mainly focus on the general sensitive indicators, and the special re-
search on sensitive indicators for PPP is not enough. This research 
constructed a set of nursing- sensitive quality indicators using mod-
ified Delphi technique- based literature retrieval and our clinical 
practice experience. The importance of indicators, rationality of 
calculation formula and operability of the indicators were analysed. 
It provides a basis for the clinical nursing management and nursing 
quality evaluation of PPP.

3  | METHOD

3.1 | Design

3.1.1 | Initial construction of potential indicators

The Chinese databases and international aboard databases were 
used including CNKI, Wanfang Database, Weipu database and Baidu 

searching, Web of Science (SCI/SSCI/A&HCI/CPCI/CSCD), Elsevier 
ScienceDirect, BioMed Central and PubMed. Keywords were cho-
sen as obstetric nursing, nursing- sensitive quality indicators, nurs-
ing quality indicators, obstetrics care, pernicious placenta previa 
and Delphi Technique. Articles published in English and Chinese 
languages were eligible for inclusion. 956 references were chosen 
from the database published between 2009– 2019. Then, 52 papers 
were chosen as the raw materials to construct the indicators through 
filtering based on the article titles, abstracts and contents. The 
Endnote software was used to manage the references. Finally, 38 
nursing- sensitive indicators were constructed for PPP. The literature 
review used in this paper is a narrative review (Figure 1).

3.1.2 | Delphi survey

The Delphi method is a structured communication technique that 
uses successive rounds of questionnaires and evaluation by a panel 
of experts to reach consensus on proposed items. We applied this 
method, including drafting two Delphi survey questionnaires to col-
lect expert responses and to establish nursing- sensitive quality in-
dicators based on expert evaluation and discussion. A preliminary 
selection of 39 nursing quality indicators was to be evaluated and 
discussed by the expert panel in two successive Delphi surveys until 
consensus was reached.

The questionnaire consists of three parts, introduction, body 
and experts’ personal information. (a) The introduction mainly 

F I G U R E  1   The flow chart of literature search and identifying 
the nursing- sensitive quality indicators
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describes the research purpose and background; (b) the ques-
tionnaire includes importance of indicators, rationality of indica-
tors and manoeuvrability of calculation formula. According to the 
Likert five- point scale, 5 points means most important, 4 means 
much important, 3 ordinary, 2 less important, 1 least important. 
An indicator with 4 ~ 5 points means the expert agree with the 
indicator, and the expert can provide own ideas on the indicators, 
add or delete indicators and describe the relative reasons. (c) The 
experts’ personal data include age, gender, position and title. It is 
also necessary to know how familiar to the indicators. Then, the 
familiarity can be used to determine the degree of authority of 
the experts. Research team determined the levels of the nursing 
quality indicator and categories and contents. Finally, the nursing 
quality indicator name, calculation formula and manoeuvrability 
of indicators were discussed which were chosen from final 52 
references. Based on the “structure –  process –  result” nursing 
quality management pattern, nursing- sensitive indicators for per-
nicious placenta previa were provided using Delphi method, which 
included three first- level indicators, 6 s- level indicators and 38 
third- level indicators (Liu & Zhao, 2018). The questionnaire for 
the first round was formed based on the indicators. After the first 
round of enquiry by email or WeChat, the research group had a 
second face- to- face discussion.

The experts’ feedback and opinions were discussed and analysed 
item by item. The indicators with a support rate of less than 70% or 
variation coefficient higher than 0.3 were cancelled. The indicators 
were modified and a second- round questionnaire was formed.

3.2 | Participants

The research group was formed by a total of 10 members, including 
two associate professor of nursing, six supervisor nurses and two 
senior nurses. All members of the research team had a full under-
standing of sensitive indicators of PPP which were generally used 
in the world.

The qualification criteria of expert to participate in this study are 
as follows: from grade A general hospital or maternity hospital; with 
more than 5 years of clinical medical, nursing or management experi-
ence in obstetrics. The experts panel consisted of Nursing managers 
with titles of senior or above, and clinical obstetrics experts with 
title of associate professional or above. Volunteers to participate 
in this research should have high enthusiasm. A total of 48 experts 
aged between 40– 60 were selected, including 29 professors (60.4%) 
and 19 associate professors (39.6%).

3.3 | Ethical consideration

As a quality improvement and control study, the institutional review 
board has approved the study and waived the need for individual in-
formed consent by formulating a declaration of no objection. Expert 
panel members were informed of their right to decline to provide 

specific information or to terminate participation at any stage of 
the study without detriment. However, as the researcher knew the 
origin of individual responses, it was not possible to maintain total 
anonymity during the study. The study protocol was approved by the 
Ethics Committee of the Affiliated Hospital of Qingdao University, 
China.

3.4 | Data analysis

SPSS 19.0 statistical software was used for data processing and 
analysis. Descriptive analysis is expressed by mean, standard devia-
tion, coefficient of variation (CV) and degree of identification. The 
coefficient of variation is used to represent the dispersion degree 
of expert opinions. The questionnaire recovery rate is used to show 
the enthusiasm of experts. The degree of expert authority is repre-
sented by the expert authority coefficient (Cr). The degree of coor-
dination of expert opinions is reflected by the coefficient of variation 
(CV) and the coefficient of coordination (W). CV reflects the degree 
of fluctuation assigned by the expert group. The smaller the value 
is, the better the coordination of expert's opinions is. W reflects the 
coordination degree of all experts on all indicators, with a value be-
tween 0– 1. The greater W is, the higher the coordination degree of 
expert opinions is (Liu & Zhao, 2018; Su et al., 2019).

3.5 | Validity and reliability

To ascertain validity and reliability, the Delphi studies were followed. 
To ensure the high representativeness, the expert panel was formed 
by nurses, nursing manager and clinical obstetrics experts from de-
veloped or developing cities in all over China. The experts were from 
20 hospitals in more than 10 provinces or cities. Then, their opinions 
can represent the different medical level. The indicators were deter-
mined by a narrative review, which was followed by a Delphi survey. 
We chose the generalized experts from different areas, including the 
developed and developing cities of China, to avoid the imbalance of 
healthcare in China. The experts had the opportunity to suggest fur-
ther indicators. Two round surveys were applied until the indicators 
were approved by all the experts.

4  | RESULTS

4.1 | Authority and coordination

In this study, two rounds of expert questionnaire survey were 
completed. In the first round, 48 questionnaires were distributed, 
48 were collected and one was invalid questionnaires, with an ef-
fective recovery rate of 97.4%. In the second round, 47 copies of 
questionnaire were distributed, and 47 copies were collected, with 
an effective recovery rate of 100%. The authority coefficient Cr 
of two rounds of correspondence consultation is 0.89 and 0.92, 
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respectively, which indicates that the experts involved in this study 
have high authority.

In this study, the coefficient of variation of all sensitive indica-
tors is lower than 0.3, and the coordination degree (W) of expert 
opinions in the first round in the three dimensions of sensitivity, ra-
tionality and feasibility are 0.308, 0.316 and 0.309, respectively. In 
the second round survey, the degree of coordination (W) is 0.336, 
0.328 and 0.326, respectively. This indicates that all experts have a 
high consensus on the research results. The degree of coordination 
between the two rounds of consultation is shown in Table 1.

4.2 | Survey results of nursing- sensitive 
quality indicators

According to the expert consultation results, the research group dis-
cussed and analysed, and finally determined the nursing- sensitive 
quality indicators, including three first- level indicators, 6 s- level in-
dicators and 38 third- level indicators. The nursing- sensitive quality 
indicators are shown in Table 2.

In the first round enquiry, more than 82% experts agree the 28 
index (4 ~ 5 points) of the 38 indicators. The indicators with the high-
est agreement are as follows, ratio of nurses and patients, awareness 
rate of nurses to the patients’ illness state, ratio of patient's identi-
fication, incidence of postpartum haemorrhage, incidence of lower 
extremity thrombosis after operation and incidence of postopera-
tive incision infection.

In the second round of discussion, the evaluation team analysed 
the results of the first round of letter consultation, focusing on the 
scientific nature, sensitivity, practicality and operability of the nurs-
ing quality indicator. Further modification was applied in the second 
round survey. Experts agree that mortality of maternal and newborn 
is a major indicator of obstetrics, but its incidence is extremely low, 
and it is not sensitive to evaluate the quality of obstetric care with 
very low probability outcome indicators, it is recommended to de-
lete this indicator. After the second round of consultation, experts' 
recognition on the importance of items, rationality of calculation 
formula and operability of data collection of the adjusted indicators 
have been greatly improved.

5  | DISCUSSION

It is urgent to develop a unified national quality of nurse sensitive in-
dicators for a specific disease, and explore nursing quality evaluation 

system to make nursing quality evaluation more accurate and effi-
cient. Finally, a unified national nursing quality indicators database 
is to be established to ensure the accuracy data collection and data 
sharing (Shiyu & Jiaohua, 2019).

To build nursing- sensitive quality indicators for placenta previa, 
it is necessary to adopt the latest international research progress 
and considerate the specific management system conditions in 
China's hospital. Combining the characteristics of obstetric care and 
placenta previa, the nursing- sensitive indicators can be constructed 
to evaluate the nursing process and nursing quality in obstetric.

Structure refers to a relatively stable medical support environ-
ment, including the allocation of medical human resources and or-
ganizational structure. In this study, structural indicators include 
three secondary indicators: organization and personnel, training 
and education, medical materials and equipment. A large number of 
studies have shown that the allocation of nursing human resources 
has a direct impact on nursing outcomes (Gunn et al., 2019; Han 
et al., 2018). Therefore, the nurse– patient ratio and the bed- nurse 
ratio become important sensitive indicators. Bed- nurse ratio reflects 
the matching relationship between beds and nursing staff. The rea-
sonable bed- nurse ratio ensures the basic nursing staff of the care 
unit, satisfies the nursing service needs of patients and maximizes 
the benefit of nursing resource application. In training and education 
indicators, 94.74% experts believe that of the nurses’ knowledge on 
placenta previa (4.70 + 0.58 points, variation coefficient 0.12) and 
operation skills examination pass rate (4.72 + 0.50 points, variation 
coefficient 0.11) are two important indexes. The knowledge on pla-
centa previa can promote the nurses to pay attention to the disease 
and prevent from the outcome of disaster. Nurses can take appro-
priate measures to dispose of some emergency such as postpartum 
haemorrhage. The 10 level- 3 sensitive indicators are similar to the 
nursing indicators in the United States (Chunxiu et al., 2018; Gao 
et al., 2018; Xia et al., 2016).

Procedural sensitive indicators include a total of 17 level- 3 sen-
sitive indicators. Among them, experts believe that patient identi-
fication (De Rezende et al., 2019) is the first and most important 
one in nursing work. Both the United States and China have made 
“patient identification” the first item of their countries' patient safety 
goals. Experts suggest that the rate of patient identification should 
be included in the general sensitivity index. The familiarity to the 
patients can ensure the nursing staff provide patients with targeted 
care measures, which was suggested to be included in the indicators.

Consequent sensitive indicators mainly include patient satis-
faction and overall quality evaluation. Patient satisfaction is the 
direct evaluation of nursing quality. The experts agreed that the 

TA B L E  1   Coordination degree of experts’ opinions in the two round survey

Round

Sensitivity Rationality Feasibility

W χ2 p W χ2 p W χ2 p

1 0.308 110.224 <.01 0.316 113.025 <.01 0.309 110.823 <.01

2 0.336 121.258 <.01 0.328 119.246 <.01 0.326 117.382 <.01
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consequent sensitive indicators mainly included the incidence of 
bleeding after dangerous placenta previa operation, the incidence 
of posterior lower limb thrombosis, the incidence of postpartum uri-
nary retention, and the incidence of incision infection after caesar-
ean section. Postoperative bleeding is the main risk of dangerous 
placenta previa, so the incidence of postoperative bleeding is a very 
important indicator.

Maternal and neonatal mortality is a major indicator to measure 
the quality of obstetric, China's maternal mortality rate is 21.7/100 
thousand in 2014, decreased 75.6% from 88.8/100 thousand in 
1990. The indicator is ultralow, and it is not sensitive to be used 
as measuring the nursing quality. Therefore, experts suggest that 
maternal and neonatal mortality is removed from the sensitivity 
index.

Postpartum haemorrhage is an important factor which causes 
maternal morbidity and mortality, and it is also dangerous outcome 
of placenta previa. The caesarean section should be strictly con-
trolled to avoid postpartum haemorrhage. The main factors leading 
to postpartum haemorrhage are uterine inertia, placental factors, 
soft birth canal damage, etc., which are closely related to the ob-
stetrical quality.

Experts believe that the following indicators are essential ones, 
which include incidence of postpartum haemorrhage, incidence of 
lower limb thrombus, incidence of postpartum urine retention, inci-
dence of postpartum intestinal obstruction, breastfeeding success 
rate and incision infection after caesarean section rate. All the in-
dicators are above four points in the item importance, calculation 
formula rationality and operability of data collection. The coefficient 
of variation was <0.3. The final nursing- sensitive indicators are sci-
entific and applicable, which provide a good clinical guidance to im-
prove the nursing quality for placenta previa.

In addition to the Chinese studies that are referenced, compar-
isons were discussed thoroughly between the results of this paper 
and the past relevant international studies from outside China. Our 
nursing- sensitive indicators for PPP are consistent with those for ob-
stetric department in globe hospitals. Most of nursing- sensitive qual-
ity indicators reflect the “structure, process and outcomes” model of 
nursing care, which was provided by Donabedia (Donabedian, 1988, 
1992). In addition, the nursing- sensitive indicators in this paper are 
more specific and detailed for pernicious placenta previa. So far, 
no references about nursing- sensitive indicators for PPP were re-
trieved. So, we can only compare our indicators with those for ob-
stetric nursing and more general nursing (Gao et al., 2018; Heslop 
& Lu, 2014; Ju et al., 2018; Koch et al., 2020; Mcintyre et al., 2020; 
Oner et al., 2020).

5.1 | Limitations

This study was conducted in the context of the Chinese healthcare 
system. The survey was conducted among experts from developed 
and developing area in China. However, probably it still cannot rep-
resent the whole situation of the whole country because of the huge 

area of China. The views of included Delphi panellists also may differ 
from those of experts who declined participation. To try to minimize 
this limitation, a comprehensive search can be conducted among 
more experts from more hospitals.

6  | CONCLUSIONS

This research successfully developed 38 items of nursing- sensitive 
indicators for placenta previa based literature retrieval using the 
modified Delphi method. It can increase the nursing quality, reduce 
the occurrence of adverse events and improve nursing quality in ob-
stetrics. The indicators are scientific, practical, in line with China's 
healthcare conditions, which can be used widely in the national hos-
pital. It provides a base for building a national standard of nursing 
quality sensitive indicators and speed up the construction of nursing 
informatization and standardization.
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