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ABSTRACT

Objectives A comprehensive WHO standards-based tool
to measure women’s perceived quality of maternal and
newborn care (QMNC) in health facilities is needed to allow
for comparisons of data across settings and over time. This
paper describes the development of such a tool, and its
validation in Italy.

Design A multiphase, mixed-methods study involving
qualitative and quantitative research methods.

Setting Nine health facilities in Italy.

Methods The questionnaire was developed in six phases:
(1) Defining the scope, characteristics and a potential list
of measures for the tool; (2) initial content and construct
validation; (3) first field testing to assess acceptability and
perceived utility for end-users (1244 women, 35 decision
makers) and further explore construct validity; (4) content
optimisation and score development; (5) assessment of
face validity, intrarater reliability and internal consistency
and (6) second field testing in nine maternity hospitals
(4295 women, 78 decision-makers).

Results The final version of the tool included 116
questions accounting for 99 out of the 350 of the
extended lists of WHO Quality Measures. Observed face
validity was very good, with 100% agreement for 101
(87%) questions and Kappa exceeding 0.60 for remaining
ones. Reliability was good, with either high agreement

or Kappa exceeding 0.60 for all items. Cronbach alpha
values ranged from 0.84 to 0.88, indicating very good
internal consistency. Acceptability across seven hospitals
was good (mean response rate: 57.4%, 95% Cl 44.4% to
70.5%). The questionnaire proved to be useful, driving the
development of actions plan to improve the QMINC in each
facility.

Conclusions Study findings suggest that the tool has
good content, construct, face validity, intrarater reliability
and internal consistency, while being acceptable and
useful. Therefore, it could be used in health facilities in
Italy and similar context. More research should investigate
how effectively use the tool in different countries for
improving the QMNC.

Strengths and limitations of this study

» This is the first report on the development and vali-
dation of a tool based on WHO Standards to measure
women’s views of the quality of maternal and new-
born care (QMNC) around the childbirth at health
facility in the WHO European region.

» The tool collects the perceptions of key service us-
ers of maternal and newborn health services (ie,
mothers) and allow for comparisons of data across
settings and over time.

» The major strength of the tool is the multiphase
approach used for its development, including an
extensive literature review (total 32754 papers
screened), a Delphi process with international ex-
perts and mothers, a formal assessment of psycho-
metric properties, and two rounds of field testing
(total 5539 mothers, 113 decision makers) to evalu-
ate acceptability and utility in the real-world setting.

» The scoring system should be considered and used
as a complementary (not substitutive) synthetic
measure of women’s perceptions of the QVINC, and
should always be interpreted jointly with detailed
results of all Quality Measures collected with the
questionnaire.

BACKGROUND
Despite progress in the reduction of maternal
and newborn mortality, recent estimates show
that about 300000 women still die every year
worldwide during or following pregnancy,
nearly 2million babies are born dead,” and
2.4million die within the first month of life.”
Most of these deaths are due to preventable
causes.'™

In high-income countries, where maternal
and newborn mortality remain generally
low, gaps still exist in the quality of maternal
and newborn care (QMNC). Large national
surveys and reports from high-resource
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countries such as the UK, USA and Italy,"™ have high-
lighted gaps in adherence to evidenced-based practices.
Overuse of medical interventions such as caesarean
sections, episiotomy and induction of labour, low use of
appropriate procedures for pain control, and low rates of
early and exclusive breastfeeding are just some examples
of practices which could be improved.*” Furthermore,
as reported by systematic reviews'’ ' and highlighted by
a statement of the WHO, women worldwide continue
to experience disrespect and abuse during childbirth at
health facilities, even in high-income countries.'? Lack of
privacy, ineffective communication, verbal and emotional
abuse (eg, use of harsh or blaming language), and lack
of informed consent have been documented in studies
in high-income countries such as the UK,"” Canada'*
and Ttaly.'” '® These practices violate women’s rights,
deter women from seeking healthcare and may have
major implications for the mental and physical health of
mothers and newborns.'" 17

In the past few years, WHO has placed increasing
emphasis on the importance of improving the quality
of healthcare for all mothers and children worldwide.
In 2015, WHO developed a framework for improving
the QMNC'” that identifies eight domains of quality of
care grouped under three key dimensions: (1) provision
of care (evidence-based practices, efficient information
and referral systems); (2) experience of care (effective
communication, respect, dignity and emotional support)
and (3) availability of resources (motivated human
resources and physical resources). In 2016, based on the
above described eight domains of QMNC, WHO defined
eight standards for improving maternal and newborn
care in health facilities, articulated in 31 ‘Quality State-
ments’ and 350 total ‘Quality Measures’.'"® The WHO
standards define what healthcare planners, managers
and care providers should ensure in order to guarantee
high QMNC. These standards should be implemented
in healthcare facilities following the ‘Plan Do Study Act’
cycle, which implies a baseline assessment to identify
priorities for action."

So far there is a lack of evidence on how to better
collect data on the Quality Measures defined by WHO.'®
A recent review highlighted that existing facility assess-
ment tools do not cover at least 25% of the input and
process WHO Quality Measures, lacking many measures
of the experience of care.*” Two WHO standard-based
tools' to record how women were treated during facility-
based childbirth were recently developed,”’ ** however,
prioritisation of the WHO Quality Measures for these
tools focused specifically on the context of low-resources
settings, thus making them not applicable in high-income
countries. Other existing tools either focused on specific
aspects of QMNC- such as respectful care® ** or maternal
autonomy in decision making®—or were not developed
based on the WHO Framework and Standards.'” ' There
is still a need to develop and test instruments and methods
to collect women’s views on QMNC in high-income and
middle-income countries. A unified comprehensive

approach to measure QMNC as defined by the WHO stan-
dards, through validated tools, would allow for compari-
sons of data across settings and over time, and enhance
efforts to address gaps in QMNC.'# 20!

More than one tool is needed to collect data on all
domains of the WHO standards."® There is common
agreement” ™ that the WHO Quality Measures'® related
to experience of care should be collected from service
users (ie, mothers), while those related to many other
aspects—such as availability of physical resources, actual
training received, existence of quality improvement
mechanisms—may be obtained from care providers.
Direct observation of all WHO Quality Measures may
have limited sustainability outside research settings.*'

In 2017, following a pilot project,'® we started the
IMAgIiNE (Improving MAternal Newborn CarE) project
in Italy, aimed at implementing the WHO Maternal and
Newborn Standards'® in all maternity hospitals of the
Friuli Venezia Giulia Region in North-east Italy. The
project included the development and validation of two
tools to collect data on priority WHO Quality Measures
relevant for the WHO European region setting, using two
key respondent populations: service users (ie, mothers)
and service providers (ie, health workers). This paper
describes the process of developing and validating the first
of these tools, the IMAgINE questionnaire for mothers.
The description of the development and validation of
the second tool, the IMAgiNE questionnaire for health
workers, will be the object of a separate report.

METHODS

The development of the IMAgINE questionnaire for
mothers was carried out in six successive and complemen-
tary phases (figure 1), using both qualitative and quanti-
tative research methods.

Phase 1: questionnaire’s scope, characteristics, indicators
(April to July 2016)

To verify whether any other tools based on the WHO
Standards'® existed, and to help define the scope, charac-
teristics, structure, and criteria for prioritising indicators
for the research tool, in July 2016, we conducted a review
of the literature on existing and similar tools which have
been used in high-income to middle-income settings to
measure perceived QMNC. We used a wide search strategy
(online supplemental table 1) and applied it to PubMed,
with no language restrictions. Conference proceedings
and references of retrieved articles were also reviewed
manually.

Based on this process, a core group of researchers iden-
tified the desired characteristics for the IMAgiNE ques-
tionnaire for mothers. Existing recommendations on how
to develop health-related questionnaires,”™ and other
relevant literature on how to assess patients’ experiences
and person-centred measures> > 57 were also used to
identify additional characteristics of the IMAgINE ques-
tionnaire for mothers, as well the possible initial structure.
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*Phase 1. Questionnaire’s scope, characteristics, indicators
a) Literature review
b) Define the questionnaire’s desired characteristics
\. c) Prioritize the WHO Quality Measures

¥

' A
Phase 2. Initial content/construct validation

a) Delphiamong experts
b) Delphi among mothers

validation

a) Acceptability by end-users
b) Utility (use of data by decision makers)

3 3

c) Multivariate analysis and thematic analyses J

A

Phase 4. Final content optimisation and score development

a) Updated literature review

b) Development of a simple score system

A4

Phase 5. Statistical validations

a) Face validity
b) Intra-rater reliability over time

d

Phase 6. Second field testing in 9 maternity hospitals

c) Internal consistency

a) Acceptability by end-users

b) Utility (use of data by decision makers)
c
d

) Exploratory factor analysis
)

Properties of the score system

Figure 1
CarE.

Subsequently, the 350 WHO Quality Measures were
tabulated in an Excel file according to the WHO Stan-
dard" they pertain to. The Quality Measures were then
rated according to the following predefined criteria: (1)
measures for which it was appropriate to use mothers as
a source of information; (2) importance to QMNC in the
context of high-income to middle-income countries with
low maternal and newborn mortality in the WHO FEuro-
pean region; (3) potential utility of the information for
use in a quality improvement process; (4) balance among
the different domains of the WHO Framework (ie, provi-
sion of care, experience, availability of resources).'® This
process was undertaken by a team of 25 people, including
both experts with different backgrounds (obstetricians,
midwives, epidemiologists, neonatologists, nurses)

.

N
Result: Draft questionnaire

-156 questions (three open questions)

Result: Version for large field testing
- 120 questions (three open questions)
- 94 (26.8%) WHO Quality Measures

Result: Revised questionnaire
- 117 questions (11 open questions)
-97 (27.7%) WHO Quality Measures

Result: optimised questionnaire with score system\
- 116 questions (11 open questions)

- 99 (28.2%) WHO Quality Measures

- Score system by domains, range 0-100

- - - )
Result: questionnaire validated
J/
N
Results: no changes needed
J

Keys steps in the development of the IMAgINE questionnaire for mothers. IMAgGINE, Improving MAternal Newborn

and end-users (volunteering mothers). The final list of
priority measures (n=99) was agreed through four rounds
of discussion. Items collecting sociodemographic char-
acteristics of mothers (eg, age, education, country of
birth) were defined based om existing example identified
with the systematic review. In translating WHO Quality
Measures into questions for mothers, we followed recom-
mendations on questionnaire writing.**** *

Phase 2: initial content and construct validation (July to
November 2016)

This phase aimed at assessing and improving the content
and construct validity of the first version of the question-
naire. Content validity and initial construct validity were
evaluated through a Delphi process with two groups of
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participants. The first group included 26 senior experts
in QMNC (obstetricians, midwives, neonatologists,
nurses, epidemiologists, psychologists and social scien-
tists) from different settings (Italy, UK, Ireland, Brazil)
and with extensive experience in developing tools and
conducting assessment of QMNC in many countries of
WHO European region.”* The second group consisted
of 29 volunteer mothers, with a recent birth, selected
among different networks (postpartum groups, private
networks), from different settings (Italy, UK, Ireland,
Brazil), and with different characteristics (ie, age, educa-
tion, parity).

General Delphi process rules were followe
Initially, experts and mothers first reviewed the question-
naire and provided written feedback. We organised three
rounds of feedback revisions; in each round we requested
revisions and recommendations for improvement in the
following areas: (1) formulation and wording of ques-
tions (we asked whether each question was clear, specific
to a single measure and sufficiently concise); (2) impor-
tance and relevance of every question, including whether
any item should be added or dropped; (3) organisation
of domains (ie, division of items in different sections)
and (4) overall content and length of the questionnaire.
They then participated in group discussions at the end of
which consensus was reached.

33 34
d.

Phase 3: first testing and additional construct validation
(December 2016 to November 2018)

The version of the questionnaire from phase 2 was field
tested from December 2016 to September 2018 at the
Institute for Maternal and Child Health IRCCS Burlo
Garofolo, a public tertiary level university hospital in
Northeast Italy where between 1300 and 1500 births
occur every year. Field testing was aimed at exploring: (1)
acceptability (response rate) as a self-administrated tool
and (2) utility of the tool in collecting and promoting the
use of data to drive the development of a local action plan
to improve the QMNC.

Additional construct validation was also undertaken, by
multivariate and thematic analysis. Detailed methods of
these analyses have been already reported elsewhere.*' **
Briefly, we looked through multivariate analyses at the
association between overall maternal satisfaction with
the care received and another 61 key variables, including
measures of ‘provision of care’, ‘experience of care’,
‘availability of resources’ and other maternal charac-
teristics.” In addition, a thematic analysis of free-text
comments provided by mothers was conducted to identify
any emerging theme worth adding to the questionnaire.*

Phase 4: final content optimisation and score development
(December 2018 to May 2019)

We updated to October 2019 the literature review previ-
ously conducted in phase 1, to further refine the content
and construct validity of the IMAgINE questionnaire
and to analyse score systems previously used to measure
OMNC. We used the same search strategy as in the first

literature review (online supplemental table 1). We
selected key questionnaires more relevant to the WHO
Standards and including a score system, and tabulated
their items in an Excel file. We compared each item with
our questionnaire, and scored each item of our question-
naire with the same criteria as for Phase 1, using a score
from 1 to 5 on each item. We also compared the score
systems used.

Phase 5: statistical validation (June 2019 to November 2020)
The methodology that we used for formal statistical vali-
dation of the psychometric properties of the tool followed
the existing recommendations on testing psychometric
properties of health questionnaires.”

We assessed face validity by asking end-users (ie,
mothers) to provide written feed-back on each question
using a dichotomous scale (yes/no), on: (1) the ‘rele-
vance’ (defined as the property of a question to address
the extent to which findings, if accurate, apply to the
setting of interest) and (2) ‘appropriateness’ (defined as
the property of items’ content to describe the intended
characteristic of a construct). Face validity was expressed
as an absolute frequency, percentage of observed agree-
ment, and Cohen’s Kappa (K) statistic. The minimum
predefined acceptable value of K based on existing liter-
ature®®? was 0.60. The required sample size for this eval-
uation was calculated based on exiting guidance,”* and
resulted in 20 mothers, selected as representative of the
average population of Italian mothers in terms of age,
parity, education and social environment.

Intrarater reliability over time was tested administering
the questionnaire twice 1 week apart to volunteer women
(test-retest). Intrarater reliability was assessed for all
multiple-choice questions, with the exception of those
containing only sociodemographic information and, for
practicality, in those answered only by a subsample of
women (ie, by mode of birth). Intrarater reliability was
evaluated with the Cohen’s Kappa (K) statistic, and was
considered acceptable for K values equal or higher than
0.60.”* The sample size was calculated based on exiting
guidance®* assuming in the null hypothesis a K value
of 0.50 and in the alternative hypothesis a K value of at
least 0.60, 80% power and a significance level of 2.5%
with one-tailed tests,” * resulting in a required sample
of 80 mothers

Internal consistency was assessed through Cronbach’s
alpha correlation (alpha). The sample size was calcu-
lated based on exiting guidance®**® assuming in the null
hypothesis an alpha of 0.60, and in the alternative hypoth-
esis an alpha of at least 0.75, 80% power, a number of
items equal to 20, and a significance level of 2.5% with
one-tailed tests, resulting in 77women. The alpha was
calculated only on sections where items were meant to be
interrelated, that is, sections F (experience of care) and
G (satisfaction). The cut-off values for Cronbach’s alpha
significance were predefined as follows: for values greater
than or equal to 0.75 internal consistency was consid-
ered good; for values below 0.75, changing or dropping
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Table 1 Questionnaire’s properties evaluated and reasons for not considered some specific properties

29 30

Property evaluated and methods

Property Definition

Methods used

Content validity

Construct validity

concepts that are being measured

Face validity
to the targeted population

Reliability over time

The extent to which a questionnaire measure includes the
most relevant and important aspects of a concept in the
context of a given measurement application

The degree to which items/scores on the questionnaire
measure relate to other measures (eg, patient reported

or clinical indicators) in a manner that is consistent with
theoretically derived a priori hypotheses concerning the

Ability of a questionnaire to produce the same results when

Literature review
Delphi among experts
Delphi among mother

Delphi among experts
Delphi among mother
Multivariate analysis
Thematic analysis
Factorial analysis

The ability of an instrument to be understandable and relevant Test in volunteer mothers

Test in volunteer mothers

(intrarater agreement) administered to the same person at two different points of

time
Internal consistency
thus measuring the same construct

Acceptability

The extent to which items in a (sub)scale are intercorrelated,

Test in volunteer mothers

The degree of acceptability by end-user, including both those Two field tests

who respond to the questionnaire (response rate) and those

who receive the data (decision makers)
Utility
Properties not evaluated and reason for exclusion
Property
Diagnostic validity

Use of data by decision makers

Definition

conditions (eg, neuropathic pain)
Criterion validity

Inter-rater agreement The degree of agreement among different raters

Responsiveness
changes over time

The accuracy of a questionnaire in diagnosing certain

The ability of a questionnaire to predict a final priority
outcome (gold standard, reference test to compare with)

The ability of a questionnaire to detect clinically important

Two field tests

Reason for exclusion

The questionnaire does not aim to
diagnose a specific health condition
Cannot be assessed due to the lack of a
‘gold-standard’ to measure the QMINC
Agreement between different responders
is not relevant in a questionnaire which

aims at collecting patient individual
experience of care

Will be evaluated in future studies

QMNC, quality of maternal and newborn care.

questions and re-evaluating the internal consistency on a
new sample of participants would be required.%_g2

Compared with expected properties of a health status
questionnaire,29 due to the nature of the instrument,
some specific aspects of validations were considered not
appropriate (table 1).

Phase 6: second field testing in nine maternity hospitals
(November 2019 to May 2021)

During this phase, the questionnaire was deployed in nine
maternity hospitals in the Friuli Venezia Giulia Region, in
North-east Italy. This field test aimed at evaluating again
acceptability and utility as well at evaluating properties of
the score system.

In addition, we further assessed construct validity
by performing factor analysis on data collected from
November 2019 to May 2021. Exploratory factor anal-
ysis was performed on items which were answered by all
women and contributing to the scoring system. We reverse

coded negative items and estimated polychoric correla-
tion matrix. To identify the number of factors to extract,
we used both Kaiser’s rule, that is, all eigenvalues over
one should be retained and the ‘break’ in the screeplot,
that is, the plot of eigenvalues. Factor loadings >0.30 were
used as a cut-off to identify items to maintain in the ques-
tionnaire. Since components of the scoring system are
intended to be related, oblique rotation was carried out
as it allows correlation among factors.

Participants in the survey and in the statistical valida-
tion were informed about the objectives and methods
of the study, including their rights in declining partic-
ipation, and signed an informed consent before
responding to the questionnaires. Anonymity in data
collection during the survey phase was ensured by not
collecting any information that could disclose partici-
pants’ identity.
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Patient and public involvement statement

Mothers, selected on a voluntary basis among women with
a recent pregnancy, were involved in the development
and validation of the questionnaire. Women had the
opportunity to provide feedback on the questionnaire,
and express freely their priorities, experiences and pref-
erences on the content of the questionnaire, including
their views on its acceptability and specific written feed-
back on how to improve it. Inputs received from mothers
were used to revise the questionnaire.

RESULTS

Phase 1: questionnaire’s scope, characteristics, indicators
The literature review resulted in 28664 articles. Among
these, we identified 49 papers (online supplemental table
2) which described the design, validation and use of ques-
tionnaires aimed at collecting information on QMNC in
high-income or middle-income countries. These studies
were carried out in several countries in the WHO Euro-
pean region—including France, Hungary, Germany, Italy,
the Netherlands, Norway, Slovenia, Slovakia, Slovenia,
Spain, Sweden, Turkey, UK—as well as other countries
high-income or middle-income countries. None described
a tool to measure women’s views on QMNC based on the
WHO Standards.'® Among retrieved reports, we selected

those related to questionnaires used in large projects such
as national or multicountry surveys. We reviewed selected
questionnaires’ characteristics and structures, how items
were phrased, and how the questionnaires were admin-
istered (eg, interviews vs self-compilation). In addition,
for the most relevant questionnaires identified (ie, those
used for national surveys), we tabulated each question
in an Excel file and conducted a thematic analysis using
the WHO Standards'® and the Respectful Maternity Care
Chart®® as frameworks to assess questionnaire content
and structure.

Table 2 reports the identified desired characteris-
tics for the IMAgINE questionnaire for mothers. The
predefined aim of the questionnaire was to collect data
useful to improve QMNC, as defined by the WHO Quality
Measures,18 at facility level in high-income and middle-
income countries in the WHO European region. The
applicability on the context of high-income to middle-
income countries in the WHO FEuropean region was
considered a key criterion for prioritising the WHO
Quality Measures for inclusion in the tool, in respect to
the other existing questionnaire focusing to low-resources
settings.”’ ** The target population was women giving
birth at facility level, with very limited exclusion criteria
(table 2). The time period of interest was the period

Table 2 Preidentified desired characteristics of the IMAgINE questionnaire for mothers

Collect data useful to improve the QMNC at facility level in high-income and middle-income countries

Expected use

Phenomena of
interest

in WHO European region

Target population Women giving birth at facility level

Exclusion criteria

QMNC as defined by selected key WHO Quality Measures

1. Mothers under 18 years of age (informed consent regulations).

(reason) 2. Underlying psychiatric conditions (validity).
3. Maternal death (unable to respond).
4. Refusal to participate.

Context

Time period of
interest

High-income and middle-income countries in the WHO European region
Childbirth, from arrival at the hospital to discharge

Administration format Mixed and adaptable (self-administered paper based or online, face to face or phone interviews),

anonymous and voluntary

Other properties 1. Multi-item instrument including different dimensions of QMNC around the time of childbirth.
2. Collecting information of the key WHO Quality Measures for which the users’ views is appropriate

and important.

©O© oOo~NO O~ W

questions).
10. Good psychometric properties.

. Complementary to a second tool (HW questionnaire).

. Content heavily informed by end users (ie, mothers and health professionals).

. Sufficiently comprehensive without overloading the responder (ie, acceptable response rate).

. Structure in logical sequence and easy to follow.

. Wording of questions based on existing guidance29 s (eg, clear, specific, concise questions).

. Containing a mix of closed and open-ended questions.

. Collecting also women’s recommendations to improve the QMNC and additional feedbacks (open

11. Proved utility in initiating a quality improvement process.
12. Allowing scoring of QMINC with a single quantitative indicator.

IMAgINE, Improving MAternal Newborn CarkE; QMNC, quality of maternal and newborn care.
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around the time of childbirth. It was critical to recognise
that no one questionnaire can be 100% comprehensive in
terms of Quality Measures included, without overloading
responders, and that an acceptable compromise between
comprehensiveness and acceptability was needed. Addi-
tional desired characteristics of the questionnaire are
reported in table 2.

The ranking of the WHO Quality Measures and two
rounds of expert group discussions resulted in a draft
questionnaire that included a total of 156 questions
(among which three open questions), divided in eight
sections.

Phase 2: initial content and construct validation

Several key recommendations emerged from the ques-
tionnaire review conducted by experts and mothers.
One crucial aspect was the need to reduce the length
of the questionnaire in order to improve acceptability
to mothers. Furthermore, specific items also required
rewording, removal or additions. For example, some ques-
tions regarding disrespect and mistreatment required
reformulation to improve clarity and directness, while
items related to a specific aspect of care (eg, informed
consent, non-evidence-based interventions, additional
key aspects of case management during delivery) were
added on request of either mothers or professionals.
Overall, 49 questions were removed in this phase, while
13 new questions were added. The structure of the ques-
tionnaire did not change. The resulting questionnaire
included 120 questions, with three open-ended questions.

Phase 3: first field testing and additional construct validation
In this first testing, a total of 1244women answered the
questionnaire, with a response rate—measured as a
percentage of all women given birth in the hospital—
of 52%. The sample included women with a different
age, parity and educational, employment, marital status,
as described in table 3. A total of 189 (15.2%) mothers
were foreign women not born in Italy. No relevant differ-
ences between characteristics of responders and non-
responders were observed (table 3).

Survey findings were presented to key stakeholders
and then in a l-day final workshop with 35 key decision-
makers (ie, hospital general director, executive director,
scientific director, chiefs of department, chief nurses)
in November 2018. Details of this process have been
reported elsewhere.'® Briefly, an action plan with 55
specific recommendations on how to improve QMNC was
agreed as a result of this assessment, proving data utility in
driving the initiation of a quality improvement process, as
expected with use of the WHO Standards."® This field test
on data use suggested that the questionnaire had a good
balance among quality measures pertaining to different
domains (eg, provision of care vs experience of care vs
availability of resources). It also suggested that several
questions should be revised, as they were not perceived
as completely clear, while others could be dropped, since
the quality measures they explored were not perceived

Table 3 Characteristics of the sample included in the first
field testing (N=1244)

n %

Age

<35 years old 735 59.1

>35 years old 509 40.9
High education (college or above)

No 582 46.8

Yes 655 52.7
Born in Italy

Yes 1051 84.5

No 189 156.2
Citizenship

Italian 1124 90.3

Not Italian 111 8.9
Occupational status

Employed 987 79.3

Non employed 251 20.2
Marital status

Single/other 52 4.2

Married/living with a partner 1184 95.2
Parity

Primiparous 658 52.9

Multiparous 586 411
Multiple pregnancy

Yes 21 1.7

No 1223 98.3

as essential by professionals. Finally, a synthetic score
system—as a complementary (not substitutive) way to
quantitatively measure QMNC in a synthetic way- was
perceived as necessary by stakeholders, to compare
survey results over time and across settings and to simplify
reporting.

Detailed results of the multivariate and thematic anal-
yses have been reported separately.*' ** Briefly, these anal-
yses suggested that many variables are strongly associated
with women'’s satisfaction with QMNC during childbirth,
supporting the use of multiple indicators to monitor the
QMNC, rather than few selected indicators.*’ Thematic
analysis highlighted the critical importance of retaining
open questions in the questionnaire as an opportunity
to collect additional inputs and recommendation from
mothers.* Because recommendations from mothers tend
to vary substantially by individual**** as well by setting, it
was decided not to add any predefined multiple-choice
question, but rather including an open question at the
end of each section of the questionnaire.

Based on these findings, further steps to optimise the
questionnaire included: (1) dropping questions that
were not shown to add valuable information (eg, similar
topics or items that could be dropped for perceived lack
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of relevance); (2) revising questions which were not clear,
specific or concise enough and (3) optimising and adding
open questions. The resulting questionnaire included
117 questions, 11 of which were open ended.

Phase 4: final content optimisation and score development
The literature update resulted in 4090 new articles
retrieved. Out of these, none described the development
of a tool to be used in high-income to middle-income
settings to collect data on mother’s views of QMNC as
defined by the WHO Standards."® However, we identi-
fied 12 new papers on tools used to measure maternal
perception of QMNC (online supplemental table 2) and
a new tool based on the WHO Standard and conceived
for use in low resources settings.” *> We selected the key
questionnaires more relevant to the WHO Standards and
including a score system, tabulated their items in an Excel
file, and compared each item with our questionnaire.

Following this revision, few questions were rephrased
(eg, transformed into more direct questions), and few
were substituted with questions that seemed more rele-
vant and useful. The resulting questionnaire included
116 questions, 11 of which were open ended, for a total
of 99 (28.2%) WHO Quality Measures (online supple-
mental table 4). The WHO Quality Measures included
for each WHO standards are further detailed in online
supplemental table 5.

The comparison of score systems used across key
selected tools (online supplemental table 6) highlighted
several importantaspects. First, items of previously existing
scoring system® > were not weighted by importance. In
fact, it is difficult if not impossible to attribute a different
quantitative coefficient of importance to different aspects
of care (eg, caesarean section rate vs respectful care), as
all of these aspects are equally linked to human rights and
relevant to achieve positive health outcomes.'! Second,
previous scoring systems” ™ were not validated against a
single priority outcome. This is because a single priority
outcome against which to compare measures does not
exist. Mortality/morbidity outcomes are not appropriate
since the literature clearly shows that mistreatment of
women can occur even in settings with low maternal and/
or newborn mortality.'""* On the other hand, maternal
satisfaction, a measure often chosen as a single compre-
hensive indicator of women’s experiences, has shown to
poorly reflect many other quality measures of QMNC
around childbirth and is heavily affected by the outcome
of birth.” ® Third, existing literature suggests that a
scoring system with values ranging from 0 to 100 is the
most acceptable and useful, being easy to understand
compared with scoring systems with other ranges.** **

Based on this literature review and on existing guid-
ance on scale development,”* * we developed a simple
scoring system ranging from 0 to 100 in each domain of
the WHO Framework:' provision of care, experience of
care, and availability of resources (online supplemental
table 7). The scoring system was intended as a comple-
mentary quantitative synthetic measure suggesting to

some degree the overall QMNC, which should be inter-
preted in conjunction with other indicators.

Phase 5: statistical validation

For each of the 116 total questions, the percentage of
women identifying the question as both relevant and
appropriate was at least 75%, with most questions having
values in between 85% and 100%. Specifically, 101 (87%)
questions had a 100% level of agreement. For these ques-
tions it was impossible to estimate the Cohen’s Kappa
statistics due to complete agreement. For the remaining
questions, the Kappa value always exceeded the
predefined cut-off of 0.60, indicating good agreement.
Detailed results of the analysis are presented in online
supplemental table 8.

The observed intrarater agreement ranged from 70.0%
to 100%, with 13 items reaching 100% agreement (online
supplemental table 9). The value of Cohen’s Kappa was at
least 0.60, except in a few cases with high agreement and
substantial imbalance in the table’s marginal totals either
vertically or horizontally, were the paradox of Cohen’s
Kappa® was observed, thus justifying low Kappa values
even in case of high agreement.

Internal consistency, assessed through Cronbach’s
alpha for sections F and G, ranged from 0.84 to 0.88
(online supplemental table 10).

Phase 6: second field testing in nine maternity hospitals

As of May 2021, 4295women had responded the ques-
tionnaire, with a mean response rate across facilities—
measured in each facility as the percentage of all women
given birth in the hospital—of 50.2% (95% CI 49.2% to
51.3%). The sample included women with a different
age, parity and educational, employment, marital status
(table 4). A total of 966 (22.4%) mothers were foreign
women not born in Italy, and of these 577 (60.5%) were
born in other countries of the WHO European region.
Missing values ranged from 0% to 2.4% across all sections
(online supplemental table 11).

Preliminary survey findings were presented to 79 key
decision-makers (chiefs of newborn departments, chief
of obstetric departments, chief nurses, chief midwives,
key staff and other staff involved in QMNC) in individual
workshops during November and December 2020. This
process resulted in the development of an action plan to
improve QMNC in each facility. Details on this process
and on the findings of the survey will be reported in a
separate paper. No critical feedback was made on the
questionnaire.

The exploratory factor analysis identified four factors
that satisfied both Kaiser’s rule and screeplot ‘break’
criterion (online supplemental figure 1) and accounted
for 55% of the total variance. The four-factor solution
(online supplemental table 12) reflected the nature of
the score system with the first factors confirming that the
questionnaire explored the domains of the WHO frame-
work with the first factor including the majority of itens
theoretically referring to experience of care domain, the
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Table 4 Characteristics of the sample of the second field
testing in nine maternity hospitals (N=4295)

n %
Age (median, range) 33 (18-55) -
Foreign mothers 966 22.4
Countries of provenience of foreign
mothers
WHO European region 557 60.5
Africa 126 13.7
Asia 65 71
South America 48 5.2
North America 41 4.5
Central America 27 2.9
Others 16 1.7
Primiparous 2283 53.2
Multiple pregnancy 64 1.5
Full-time employ 2337 54.4
High education (university degree or 1948 45.4
above)
Baby in intensive care unit 223 5.2
Type of delivery
Spontaneous 3086 71.9
Operative 351 8.2
Caesarean section 858 20.0

second representing availability of resources domain,
and the third including only provision of care items. The
fourth factor included a mixture of resources and expe-
rience items referring to companionship. Items refer-
ring to availability of resources loaded reasonably well
with items related to experience of care and vice versa
confirming interrelation among QMNC domains. Thus,
items were retained in specific domains according to the
WHO theoretical framework and no changes needed to
the questionnaire.

The scoring system was shown to have the following
properties: (1) easy to understand; (2) captured vari-
ability across domains; (3) captured variability across
hospitals; (4) sensitive to change (change in single items
translated to a change of the final score). There was
agreement among stakeholders that the score should be
intended as a complementary (not substitutive) way to
quantitatively measure QMNC in a synthetic format, and
should be interpreted looking at detailed results of other
indicators.

DISCUSSION

Collecting women’s views on the QMNC is critical for
improving it. As highlighted by previous systematic
reviews”” and by our literature review (online supple-
mental table 2), existing assessment tools to measure
OQMNC in high-income to middle-income countries

were not explicitly designed based on the WHO frame-
work and WHO Standards.'® The availability of a unified
comprehensive approach to measure QMNC as defined
by the WHO Quality Measures, through a validated tool,
allow comparisons of data across settings and over time
and enhance efforts to improve quality of care.*’ !

This paper presents the results of the long process of
designing, developing and validating a questionnaire
based on the WHO Standards'® for measuring women’s
perception of QMNC around childbirth in high-income
to middle-income countries. We believe that this process
had several strengths. The process included multiple
phases, incorporating the existing recommendations on
the methodology on how to develop a health question-
naire®® * and assess patients’ experience and person-
centred measures,34 % in addition to an extensive
literature review (total 32754 papers screened) on other
existing similar questionnaires previously developed. The
initial questionnaire was optimised through a sequence
of logical steps, which included several rounds of revi-
sions after recommendations from international experts
and end-users (mothers) two rounds of field-testing eval-
uating acceptability and utility in the real-world setting
(total 5539 mothers, 113 decision-makers), as well as
formal statistical assessment of the relevant psychometric
properties of the tool. Other questionnaires previously
developed and used in large recent surveys did not go
through all these steps.”’ ** Interestingly, a systematic
review emphasised the lack of clear scientifically sound
recommendations on methods to validate patient-
reported outcomes measures.” Similarly, we could not
identify reports of data utility, showing whether indica-
tors collected were actually used for reporting to decision
makers (too many indicators may be difficult to commu-
nicate), whether all indicators where perceived as valu-
able, and whether eventually they initiated a process of
quality improvement. We believe that the evaluation we
made of data use in a real-world setting was fundamental
for optimising the questionnaire design.

As a limitation of the tool, we would like to acknowledge
that the scoring system should be intended as a comple-
mentary (not substitutive) way to quantitatively measure
OMNC in a synthetic format, and should always be inter-
preted looking at detailed results of the whole list of indi-
cators collected. The questionnaire is now undergoing
of additional validations and field-testing in 16 countries
in the WHO European Region, and is being translated
in 23 languages. Results of these ongoing efforts will be
reported separately. Responsiveness of the score shall be
evaluated in future studies. In the future the question-
naire may also be adapted for use in large ‘quick’ online
surveys.

This article does not describe the process of develop-
ment and validation of a second complementary tool,
the IMAgINE questionnaire for health workers, aimed
at collecting other key WHO Quality Measures, relevant
to health providers as source of data (eg, availability
of resources, organisation of care). The two tools have
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been conceived and developed in parallel, aiming at
collecting, when used together, a substantial percentage
(around 50%) of the WHO Quality Measures.'® Findings
of the development and validation of second tool will be
reported separately.

The ultimate objective of the tool described in this
paper is to help department directors and policy makers
understand what works well and what needs to be changed
or improved in the health facilities where women deliver
and babies are born to ensure QMNC. In the future,
more studies should report on how tools developed to
measure QMNC are used in real-world practice outside
pure research settings, and whether they can actually
contribute in helping mothers and babies to receive the
best possible care.

Correction notice This article has been corrected since it was published. Author
name ‘O Lincetto’ has been corrected to ‘Ornella Lincetto’.
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