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Abstract

Background

Utilization indices exist to measure quantity of prenatal ,chrtg currently there is n
published instrument to assess quality of prenatal care. The purpdlsis sfudy was t
develop and test a new instrument, the Quality of Prenatal Care Questi¢QiRue).

Methods
Data for this instrument development study were collected inGasgadian cities. Items f

the QPCQ were generated through interviews with 40 pregnant womefOamehlth car
providers and a review of prenatal care guidelines, followed legais®nt of content validi

and rating of importance of items. The preliminary 100-item QR@E administered to 42
postpartum women to conduct item reduction using exploratory factlysemda he final 46¢

item version of the QPCQ was then administered to another 422 postpacomen to
establish its construct validity, and internal consistency and test-reliability.

Results

Exploratory factor analysis reduced the QPCQ to 46 itemgréatinto 6 subscales, whi
subsequently were validated by confirmatory factor analysis. @ahstalidity was als(
demonstrated using a hypothesis testing approach; there vgpsfigant positive associatia
between women’s ratings of the quality of prenatal care anddatsfaction with carer (=
0.81). Convergent validity was demonstrated by a significant posiirrelation = 0.63)
between the “Support and Respect” subscale of the QPCQ and

o

O

ch

n

“Respectfulness/Emotional Support” subscale of the Prenatal Irdernaé Processes of Ca

e

the



instrument. The overall QPCQ had acceptable internal consistelnayility (Cronbach’s
alpha = 0.96), as did each of the subscales. The test-retestlitglisdsult (Intra-clas
correlation coefficient = 0.88) indicated stability of the instrune@mtrepeat administration
approximately one week later. Temporal stability testing cmeftl that women’s ratings pf
their quality of prenatal care did not change as a result aigghirth or between the eaily
postpartum period and 4 to 6 weeks postpartum.

U7

Conclusion

The QPCQ is a valid and reliable instrument that will be usefdlture research as an
outcome measure to compare quality of care across geogragloas,epopulations, and
service delivery models, and to assess the relationship betwdéy gliaare and maternal
and infant health outcomes.

Keywords

Prenatal care, Quality of care, Measurement, Instrument, Reliabiitigity, Psychometric
testing

Background

The evidence for the effectiveness of prenatal care remaingegljidespite its widespread
use [1,2], and substantial amounts of health care resources “contibeeetqended on a
tradition of care that has not proven itself equal to the perinasdthhissues of today” [3].
Previous research has frequently relied on prenatal careatititizindices to study the
association between adequacy of prenatal care and pregnancy esifde@); however these
indices focus solely on quantifying the use of care and do not adequately assessetfteor
quality of care [1]. Several studies have highlighted the potent@drtance of content and
quality of care [7-14]. In fact, the “role of adequate utilizatites more recently been
downplayed and greater credence has been given to the importance obntieat,
comprehensiveness, and quality of prenatal care” [1].

The content and quality of prenatal care have been measured ierdiffexrys. For example,
Beeckman and colleagues recently developed the Content and Tin@ageofn Pregnancy
(CTP) tool to assess women'’s receipt of recommended content basambommendations in
national and international guidelines [8]. Participants recordedirtiag and content of
prenatal care using diaries. These investigators concluded the citetestneed further
refinement prior to larger scale testing of the new measijreCJontent has also been
measured in studies that examined the effect of adherencectnmended prenatal care
content, assessed from medical records, on pregnancy outcomes [9FEL]stDdies have
investigated the impact of enhanced or augmented prenatal services [12,13, ¥brmdeds

of care, such as group prenatal care [16], on outcomes. The qualityhafgbreare has been
evaluated using focus groups to explore quality as experienced byenwdh7-19],

developing audit indicators of quality of prenatal care [20], or usiegldists, observations
and exit interviews [21]. Wong and colleagues developed an instrumameasure the
quality of interpersonal processes of care [22], but this instrummasures only one
dimension of quality. To date, research on the effectiveness of @irereae has been
hindered by the lack of an instrument that comprehensively measures quality ddlraeret



Assessment of prenatal care has focused primarily on worsatisaction, but often without
clear distinction between the constructs of satisfaction andtyjalicare. Research to
empirically test the relationships between these variables psoenidence that perceived
guality affects satisfaction with health care, and that quafitare and consumer satisfaction
are distinct constructs [23,24]. Quality is defined as a judgmemvaluation of several
dimensions specific to the service being delivered, whereagastita is an affective or
emotional response to a specific consumer experience [23,24]. Satrsfaeasures tend to
include components that are considered elements of quality, suchuetsirst of service
delivery (wait time, continuity of care, physical environment) anocess of care (advice
received, explanations given by care provider, technical qualitgacd) [25-27]. These
instruments have limitations in that they do not discriminate letwgeiantity and quality of
care [28], generally lack psychometric evaluation [27], and do nauatily tap varying
dimensions of the uniqueness of prenatal care [27]. Finally, s&t®i measures are
insensitive, as most women report high levels of satisfaction pri¢natal care [25,26],
particularly when measured after delivery [29].

Approaches to the assessment of quality of prenatal care hameldvgely atheoretical.
Among the few studies that have based their selection of measumrea theoretical
framework [21,30-32], the two frameworks most commonly used werel@dren’s [33,34]
model of quality and Aday and Andersen’s [35,36] theoretical framevaorkhe study of
access to medical care. The latter model is primarily fatwse health service utilization
issues. There is a need to develop a theoretically-grounded meaguenatal care quality
that is distinct from satisfaction measures in order to bett&uate the relationship between
quality of prenatal care and pregnancy outcomes. The conceptuawoaknguiding this
research was Donabedian’s systems-based model of quality taat[84]. The framework
encompasses a three-part approach to quality assessment, in ggodhstructure increases
the likelihood of good process, and good process increases the likelihogdaaf autcome”
[34]. Structure includes attributes of the setting in which @ovided, such as material
and human resources and organizational structure [34]. The process conpbeetst the
actual care given. There are two processes of care: clmid&chnical, and interpersonal
[37]. According to Donabedian, the goodness of technical performance shquidiged in
comparison with best practice, while interpersonal proceseigehicle by which technical
care is implemented and includes information exchange, privacy, fochoice, and
sensitivity [34].

In keeping with the findings of qualitative studies that demonsiiiie value women place
on the interpersonal processes of prenatal care (including comnmmja#cision-making
and interpersonal style), recent attention has been focused on thptoahzation of these
processes, their measurement, and their impact on women’s gatisfand perception of
quality of care [7,22]. Research has demonstrated that ingfeximmunication is a barrier
to prenatal care utilization [38-40]. Care provider charactesissuch as lack of perceived
concern and respect, being task focused and conveying an authoritari@achppiso deter
use of prenatal care [40-42]. These characteristics alsbecarbarrier to women disclosing
health concerns [43]. Thus interpersonal processes are important ingkegpnen engaged
in prenatal care and, ultimately, in enhancing outcomes.

The development of an instrument to measure quality of preralcan be informed by
multiple sources, including the available research evidence ragasdfective clinical
practices and the perspectives of care providers and women [21,37]. 8qaalis/ of care
is determined by the structure of service delivery and segiieg processes [34,44], it



encompasses content dimensions through its attention to the techngal peysical
examinations and tests) and interpersonal (e.g., health promotion laugnaspects of care.
Care providers are best positioned to comment on clinical aspessedf21], including that
which is knowledge-based but does not necessarily have scieniifenee of effectiveness
[37]. Few studies have considered the perspectives of pregnant wothendevelopment of
measurement instruments [26,27], and only one tool incorporated both women’salthd he
care providers’ perspectives [45].

Purpose and aims of the study

The development of a valid and reliable instrument to measure @re@ae quality is a

critical scientific foundation for research to monitor the provisaod benefits of prenatal
health care services. Donabedian states that consumers makepansable contribution to
defining and evaluating the quality of care [15]. The purpose of tily stas to develop and
test a new instrument, the Quality of Prenatal Care Questire (QPCQ), to be completed
by consumers (women receiving prenatal care). Specific aims were:

1. To generate items for the QPCQ);

2. To conduct content and face validity assessment and exploratory factsisaobtiie
QPCQ to determine final items; and

3. To conduct psychometric testing of the final version of the QPCQ.

Methods

This study addressed the development, validation, and evaluation séaaate instrument.
Guided by the methodological frameworks for developing measuresualets described by
Streiner and Norman [46] and Pett, Lackey and Sullivan [47], the stoalsisted of five
phases implemented over the course of 4 years. Refer to Higore flow chart of the five
phases. Phase One was development of an instrument to measuyeofjpaéihatal care, and
included item generation, content validity, rating of importance afdfeand item
presentation. Phase Two consisted of face validation and pretd3tiage Three was item
reduction using factor analysis. Phase Four involved instrument ewgaludbat is,
psychometric testing to establish its construct validity, intecoasistency reliability, and
test-retest reliability. Phase Five involved temporal stghidisting. Ethical approval for this
study was received from Hamilton Health Sciences/McMadtaversity Faculty of Health
Sciences Research Ethics Board, the University of Manitoba Edutdtirsing Research
Ethics Board, the University of Calgary Conjoint Health Rede&thics Board, the IWK
Health Centre Research Ethics Board, and the University misiBrColumbia Clinical
Research Ethics Board.

Figure 1 Flow chart of five phases of development and testing of the QPCQ.

Phase one: item generation, content validation, ratg of importance of items,
and item presentation

| tem generation

The first step of the instrument development process was toagermecomprehensive list of
items to represent the various components of the conguatity of prenatal careThe items



for the initial questionnaire were generated from two sources. fif$te source was a
gualitative descriptive study involving in-depth semi-structured irdersiwith 40 pregnant
women and 40 prenatal care providers from five urban centerssaCessmda (Vancouver,
Calgary, Winnipeg, Hamilton, and Halifax), conducted between April amekeiber 2008.
The qualitative descriptive study is described in detail elseawf#8]. In keeping with
Donabedian’s suggestion that the goodness of clinical or technidatrpance should be
judged in comparison with best practice [34], the second source &f wesa review of the
evidence from 15 international guidelines that inform the provision of falecere. Table 1
presents a list of the prenatal care guidelines reviewed.

Table 1Prenatal Care Guidelines reviewed to generate items for the QPC(abed on
“A” grade evidence

Organization Name Guideline Title Publication Date

The American College of Obstetricians and Guidelines for Perinatal Care (6th edition) OctoP@ed7

Gynecologists & American Academy of Pediatrics

The American College of Obstetricians and Committee Opinion-Psychological Risk Factors: PatehScreening August 2006

Gynecologists and Intervention

The Society of Obstetricians and Gynaecologists of Healthy Beginnings: Guidelines for Care During Pracy and December 1998

Canada Childbirth
Fetal Health Surveillance: Antepartum and IntraparConsensus September 2007
Guideline

Public Health Agency of Canada Family-Centered Kty & Newborn Care: National Guidelines 2000

National Institute for Health and Clinical Excelten  Antenatal Care: Routine care for healthy pregnamen March 2008

The Royal Australian and New Zealand College of Obstetricians and childbirth responsibilities JRoo7

Obstetricians and Gynaecologists Prenatal screening for trisomy 21, trisomy 18 aedral tube defects July 2007
Mineral and vitamin supplementation in pregnancy ly 2008
Antenatal screening tests June 2008
Diagnosis of Gestational Diabetes Mellitus June3200
Guidelines for the use of Rhd immunoglobulin in @lrics in March 2007
Australia

Royal College of Obstetricians and Gynaecologists lini€al Standards: Advice on Planning the Servit®bstetrics and July 2002
Gynaecology

World Health Organization What is the effectivenebantenatal care? (Supplement) December 2005
New WHO antenatal care model 2002

Rating importance of items

A clinimetric or “clinical sensibility” approach was used tlest which of the 206 items in
the QPCQ would be retained for the next step of instrument developt@gnthis approach
relied on the judgments of patients and clinicians rather than trematical (psychometric)
techniques to determine which items to include [50]. The sampl® afomen and 40 health
care providers who participated in the qualitative descriptive Jalywere mailed a copy
of the 206-item instrument along with a cover letter and self-adéde stamped envelope for
return in June and July of 2009. Four randomly generated versions cfttbeQPCQ items
were prepared to avoid response fatigue toward the end of ratithg aéms. To maximize
response rate, a modification of Dillman’s tailored design methadutikzed, including a
reminder letter and second mailing of surveys to respondents [51]. Iootlex letter,
participants were given the following instructiof$vhen you rate the items, we are not
asking you to reflect on your own experiences with prenatal care. Rathavpuld like you
to rate how important you think each item is in the care provided by health care professionals
to pregnant women using a 7-point rating scale from 1(not very importan{exr@mely
important).” Data for this phase were entered into Microsoft Excel. A mai@mg score was
generated for each item.



| tem presentation

Once the most important items were selected for inclusion IQBEQ, the research team
discussed and made decisions regarding instrument format, printedt, layarding of
instructions to the subjects, wording and structuring of the itemstespdnse format [47].
Our intent was to develop an instrument suitable for self-adnatiatr to pregnant or
postpartum women.

Phase two: face validation and pretesting

Once the newly formed instrument had been drafted, it was asdessace validity and
pretested. Face validity refers to the appearance of tmanrestt to a layperson, and whether
the instrument appears to measure the construct [52]. Pretessngsed to ensure that items
were clearly written and were being interpreted correcdg].[ Research assistants
administered the 111- item version of the QPCQ to 11 pregnant womemoirsites
(Winnipeg and Hamilton) between November and December 2009 in a locdtitive
participants’ choice (e.g., prenatal care facility, own home). ¥omwere instructed to
respond to each item as if they were actually participatireg study, but to mark items that
were difficult to read or confusing. The length of time to coneptbe QPCQ was recorded.
Women were then asked a series of questions by the resesisthra about the clarity of the
instructions and the items, whether the items appear to be related to the cofsatty of
prenatal care, suggestions for alternate wording, itemshbatdsbe added or removed, and
the overall appearance of the instrument. The feedback regardiggdlity of prenatal care
instrument was discussed by the researchers and revisions were noadanglc

Phase three: item reduction using exploratory factoanalysis

The purpose of this step was to further reduce the number of iterttse i QPCQ by
eliminating any that were redundant or not congruent with the éwvepaktruct being
measured. We aimed to recruit a convenience sample of at leasbdtfh (approximately
80 women per study site) to participate in the item reduction Stegample size of 400
women was determined to be sufficient as Devillis [53] sugdkatsa sample size of 200 is
adequate in most cases of factor analysis, while Comrey ansdtaieethat a sample size of
300 is good and 500 is very good [54].

Setting and sample

Subjects were recruited from hospitals providing obstetrical ®srwceach study site. These
hospitals included BC Women’s Hospital, Vancouver, BC; Foothills Hdsftdgary, AB;
St. Boniface General Hospital and Health Sciences Centre Worklasgital, Winnipeg,
MB; St. Joseph’s Healthcare, Hamilton, ON; and IWK Health @emalifax, NS. Women
were eligible to participate if they had given birth to a ket live infant, were 16 years of
age or older, had at least 3 prenatal care visits, and could read ridEnglish. We
excluded women with a known psychiatric disorder that precluded ipatton in data
collection, and women who had a stillbirth or early neonatal deathube it would be
inappropriate to collect data from these women during the grieving process.



Recruitment and data collection procedure

Nursing staff of the postpartum units were asked to identify wonten met the inclusion
criteria and determine their willingness to learn more abloeitstudy. Women were then
approached by the site research assistant (Vancouver, Calgamyip®g, Halifax) or the
research coordinator (Hamilton), who provided a verbal explanation aridnainformation
about the study. Signed, informed consent was obtained from those whab tagpeeticipate.
Participants completed the QPCQ and a brief demographic formreaptved a $20 gift
certificate in appreciation for their time and contributionte study. Data collection for
Phase Three was conducted between March and June 2010.

Data analysis

Exploratory factor analysis was conducted using SPSS Version 18br&iory factor
analysis is used when the researcher does not know how many faeareeded to explain
the interrelationships among a set of items, indicators, or dResdics [47]. This analytic
approach involves a series of structure-analyzing procedures tdyidbatinterrelationships
among a large set of observed variables and group the varialdedinménsions or factors
that have similar characteristics [47]. First, a correlation matrsxagastructed to summarize
the interrelationships among the items in the scale [47]. Thexmais examined to identify
any items that were either too highly correlated (.80) or not correlated sufficiently with
one another (r <0.30), and these items were dropped from the ankbysisratory factor
analysis was then used to explore the underlying dimensions of thteucbos$ interest [47],
since the conceptual framework did not clearly specify a set nuofbeubconcepts or
process of care dimensions [55,56]. Principal axis factoring wastasedract the factors,
followed by oblique rotation using the direct oblimin procedure [55]. We ecluddique
rotation because we did not expect the dimensions to be orthogonal, icrelated with
one another. A factor pattern matrix was generated, which contéedoadings that
represented the unique relationship of each item to a factor, adtgrolling for the
correlation among the factors [47]. Items with weak loadingss (llean 0.40) or that did not
load reasonably on any factor were deleted.

Phase four: validity and reliability testing

Phase Four involved administering the newly designed 46-itemQ@B@omen to establish
its construct validity, internal consistency reliability, and-tes¢st reliability. Similarly to

the previous phase, participants were recruited from hospital postpanitsrin each study
site using the same eligibility/ineligibility criteria andecruitment procedure. Study
participants were asked to complete a brief demographic questntineg 46-item QPCQ,
the Patient Expectations and Satisfaction with Prenatal @ateuent (PESPC) [27], and
the Prenatal Interpersonal Processes of Care (PIPC) insitry2&. Women were given a
second copy of the QPCQ to be completed 1 week later and retarrsedtamped self-
addressed envelope. Each participant received a $20 gift céetificappreciation for their
time and contribution to the study. Data collection for Phase Fosircavaducted between
September and December 2010.



Construct validity

Validity testing of an instrument is on an ongoing procesdetermine whether there is
sufficient evidence to support that it accurately measures thérwong was designed to
measure, and the degree to which it performs according to thebpetdlictions [57]. First,
confirmatory factor analysis was conducted, using the Amos versistatistical analysis
program, to test the utility of the underlying dimensions of the aactsinat were previously
identified though exploratory factor analysis [47]. A second approachietermining
construct validity was through hypothesis testing. According to Daliabe patient
satisfaction is one of the desired outcomes of quality of care B#jough different
definitions of quality were used, a randomized controlled trial [12] arcross-sectional
study [7] found that women who received “high quality” prenatal easee significantly
more likely to be satisfied with their care. We hypothesibatl women who rated the quality
of their prenatal care higher would have higher ratings of sdt@fiawith prenatal care. The
Pearson correlation between the total QPCQ score and thecmtisiubscale score of the
Patient Expectations and Satisfaction with Prenatal Careuinsit (PESPC) [27] was
estimated. The PESPC is a 41l-item self-administered questientesigned to measure
pregnant women’s expectations and satisfaction with the prenagathey anticipated and
received. The PESPC is structurally valid, and the satisfastiascale demonstrates an
acceptable level of internal consistency (Cronbach’s alpha of 0.Bd)third approach was
to test the convergent validity principle, whereby different sness of the same construct
should correlate highly with each other [52]. Although there is no adttsrument that
measures quality prenatal care in all its dimensions, one irstiunas been developed to
measure the quality of interpersonal processes of prenaml kaown as the Prenatal
Interpersonal Processes of Care (PIPC) [22]. The PIPC has sebscales and 30 items that
reflect three underlying dimensions: Communication, Patient-CenhBeision Making, and
Interpersonal Style. The majority of the seven subscales haeptable internal consistency
reliability (ranging from 0.66 to 0.85) and preliminary evidence of coosvalidity has been
established. It was anticipated that one or more of the PIPCcaebs(such as
respectfulness/emotional support) would measure similar consasiadge or more of the
QPCQ subscales, and if so, the Pearson correlation between thelesuhgoald be
estimated.

Reliability

Reliability of an instrument is the degree of consistency whilthvit measures the attribute
it is intended to measure [58]. Both internal consistency relabifid test-retest reliability of
the QPCQ were assessed.

Internal consistency is based on the average correlation amongwidnmsa test [59] and

assesses homogeneity or the extent to which all items reedsirsame construct [58].
Cronbach’s alpha was used to assess the extent to which perforohamgeone item on the
instrument was a good indicator of performance of any otherdterthe same instrument
[57], and was calculated for both the overall scale and each suiiseales. A Cronbach’s
alpha coefficient of at least 0.70 is considered acceptable, whileoO g@ater is desirable
[46,59]. In addition, item-to-total scale correlation coefficientstha instrument subscales
were examined, as well as whether the Cronbach’s alpha iadrdaany of the items were
deleted.



The test-retest method is a test of stability to determimether the same results are obtained
on repeat administration of the instrument to the same samplmeAtoned previously,
women participating in this phase of the study were given @andemopy of the QPCQ to be
completed one week later and returned by mail. This time intsrvathin the recommended
retest interval of 2 to 14 days [46]. For each participant who nmedurthe second
guestionnaire, their scores on the QPCQ were summed for timendnaree two, and the
level of agreement between the two sets of scores was detdrmsing the intra-class
correlation coefficient (ICC). Reliability coefficients abo@e70 are considered acceptable
[58]. For the sample size calculation, the minimal acceptabét ¢ ICC was set at 0.75 and
the upper limit of ICC at 0.85, witlh = 0.05 and3 = 0.20. Using the method suggested by
Walter, Eliasziw and Donner [60], a minimum sample size of 79 subjects was needed.

Phase five: temporal stability testing

This phase was conducted to assess whether or not women’s respoteePCQ were
stable between late pregnancy and the postpartum period, in orderrtoigetehether or
not the birth experience and outcome might have influenced womeniisofegaality of care

and their responses to the questionnaire. This information is needefbrm timing of

administration of the questionnaire in future research.

For this phase of the study, we collected data from 234 women irofahe study sites.
Women were asked to provide background information and complete kageaof
guestionnaires shortly before they gave birth (after 36 weekstiges (Time 1), again
during their postpartum hospital stay (Time 2), and then again 4meeBs after the baby
was born (Time 3). Data collection was conducted between Januarjun2011. Mean
scores on the total QPCQ and each of the subscales wentatemic At first, we used a
randomized block design (RBD) analysis of variance to evaluatgiffieeences between the
three time points. RBD was used to adjust for the correlationsebett¥me points for the
same individuals. However, because of an imbalance in the number wippats at
different time points and to use the most information available iddtee we followed RBD
with conducting a paired t-test between each two time pointsTime 1 and Time 2, Time
1 and Time 3, Time 2 and Time 3). The intra-class correlatiofficdeat (ICC) was used to
examine stability of the QPCQ total score and subscale scores acrdsedhate periods.

Results

Phase one: item generation, content validation, ratg of importance of items,
and item presentation

Results from the qualitative descriptive study [48] and the reuvfepvenatal care guidelines
were used to create a blueprint to establish the specific aoobemphasis of our instrument
to measure quality of prenatal care, including the major domairesdasdessed [52]. The Co-
Principal Investigators (MIH & WAS) generated an initiatliof 210 items for the

preliminary version of the Quality of Prenatal Care Questioan@PCQ). Several of the
items were generated from the interview data that informed¢tvelopment of themes.
These themes were organized into three main categories inforyndlde bstructure and

process components of Donabedian’s [34] model of quality health cabetustr of care

themes included access to care, staff and provider characserssid the physical setting.
Themes under clinical care processes included screening asdrasag health promotion



and illness prevention, continuity of care, information sharing, womemereginess, and
non-medicalization of pregnancy. Themes concerning interpersamapoacesses included
emotional support, approachable interaction style, taking time, anccties@dtitude [48].
Items generated from the guideline review reflected comporénpsenatal care rated as
having a high certainty of net benefit (i.e., “A” grade evidef@g)). The research team then
met to review and discuss the list of 210 items, and as the comgertss assessed the
content validity of the QPCQ by evaluating each item foratsvance and clarity, and for
any repetition of items. Four items judged to duplicate other items were rémove

Ratings of the importance of the 206 items for the QPCQ weedvesl from 56 participants
(70% response rate). The overall top 100 items that were ratedsisimportant were
retained for the next version of the instrument; these itema hagkn rating of 5.7 or higher
on a scale of 1 to 7. In order to ensure that the perspectivesmémwand health care
providers were equally represented, we also added any items iartkedtop 50 from either
women or providers that were not in the overall top 100. Because thergewarally good
congruence between women and providers in rating the importancensf ttés resulted in
only 3 items with high ratings from health care providers and 2siteam women being
added to the top 100 items. Six items derived from A-level evidence but tiee top 100
items were also retained. These steps resulted in a QPCQ with 111 items.

When constructing the QPCQ, the research team decided thatesaatould be rated using
a Likert scale with five response categories consisting tndbr8ly Disagree” (1), “Disagree”
(2), “Neither Agree Nor Disagree” (3), “Agree” (4) and “Strongigree” (5). All points on
the scale were labeled to prevent the tendency for respondents teeclatb@ted points more
often when only some are labeled [46]. A selection of items wasersed” to reduce
responder bias that may occur when all items are written &8/pg46]. The 111 items were
then formatted into the initial version of the QPCQ with the falh@amnstructions:*This
guestionnaire asks about the prenatal care you received from a physicianfenmwother
health care providers during your pregnancy. You might have seen more than ohe healt
care provider for your care but please think of the prenatal care yoeiwed overall when
completing this questionnaire. Please read each statement carefullypdicdte how much
you agree or disagree with it by circling the appropriate number.”

Phase two: face validation and pretesting

During the pretesting phase, the mean length of time for womeaniplete the 111-item
version of the QPCQ ranged from 10 to 23 minutes, with a med® ofinutes. Women
indicated that the QPCQ was easy to complete, and only a fews iere identified as
potentially problematic. Based on this feedback, 11 items werevesimfrom the QPCQ,
either because the item was too vague (e.g., “My prenatapoareler was thorough”) or the
item was not universally applicable to all pregnant women (e.g., fMpatal care provider
took time to answer my partner’s/family member’s questiondi)s Tesulted in a 100-item
guestionnaire. In addition, four items underwent wording changes to imgreivelarity or
completeness (e.g., The item “l fully understood the reasonse$ts tmy prenatal care
provider (s) ordered for me” was changed to “I fully understooddhsons for blood work
and other tests my prenatal care provider (s) ordered for me”).



Phase three: item reduction using exploratory factoanalysis

The final sample for Phase Three consisted of 422 participamsoddaphic characteristics
of the participants are summarized in Table 2; cases withingigigata on each item were
excluded from the analyses. Use of exploratory factor analys&ceed 5-, 6- and 7-factor
solutions. The researchers examined the 3 solutions, and selectédfattor solution
because the items were judged to be the most relevant and djiatgpéactors in the most
meaningful way based on our clinical knowledge and experience. Theo6-&uution
reduced the QPCQ to 46 items. These final factors or dimensiomzrised the subscales of
the QPCQ; the research team met to agree on the names signe@dso each factor. The six
factors are as follows:

1. Information Sharing: The 9 items within this factor focus on how prenatal caidgns

answer questions, keep information confidential, and ensure women understand reasons

for tests and their results.

2. Anticipatory Guidance: The 11 items in this factor focus on women being giveghenou
information to make decisions about their prenatal care and how their prenatal care
providers prepare and give women options for their birth experience.

3. Sufficient Time: The 4 items within this factor focus on the time prena&lpcaviders
spend addressing women’s questions and the time spent in an appointment.

4. Approachability: The 4 items in this factor address the health care provider’s
approachability (e.g., woman was afraid to ask questions, felt like she wtsgva
prenatal care provider’s time).

5. Availability: The 5 items in this factor include knowing how to contact the preceizl
provider and how available the clinic/office staff or prenatal care providéoaespond
to questions, concerns or needs.

6. Support and Respect: This factor has12 items related to women being respected and
supported by their prenatal care providers in regard to their concerns and decisions

We used the Flesch-Kincaid Grade Level test, available indsiét Word, to assess the
readability of the 46-item QPCQ. This test rates text on 8.$chool grade level, which is
similar to the Canadian grade level system. The QPCQ hadsahFKincaid grade level
score of 8.7, which means that women with a grade 9 education caanceadderstand the
items in the QPCQ.

Table 2Demographic Characteristics of Participants in Phases Three, Four, ande’

Characteristic Phase Three Phase Four Phase Five
Item Reduction Validity & Reliability Temporal Stability
N =422 N =422 N =234

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

Recruitment Site

Vancouver 82 (19.4) 64 (15.2) 9 (3.8)
Calgary 98 (23.2) 61 (14.5) 79 (33.8)
Winnipeg 77 (18.3) 112 (26.5) 67 (28.6)
Hamilton 86 (20.4) 106 (25.1) 79 (33.8)
Halifax 79 (18.7) 79 (18.7) 0*
Marital Status

Married 281 (66.6) 284 (67.3) 168 (70.9)
Common-law 49 (11.6) 74 (17.5) 35 (14.8)
Living with a partner 10 (2.4) 15 (3.6) 13 (5.5)
Single (never married) 30(7.1) 45 (10.7) 16 (6.8)
Separated or divorced 2 (0.5) 1(0.2) 2(0.8)

Household Income
Below $10,000 21 (5.0) 25(5.9) 13 (5.5)




$10,000 to $19,999
$20,000 to $39,999
$40,000 to $59,999
$60,000 to $79,999
$80,000 and above
Highest Level of Education
Less than high school
Completed high school

Some community college or technical school
Completed community college or technical school

Some university

Completed bachelor’s degree
Graduate degree
Racial/Ethnic Background
White

Aboriginal

Black

Chinese

Filipino

Latin American

South Asian

Other

Born in Canada

Yes

No

Language Spoken Most Often at Home
English

French

Chinese

Tagalog (Filipino)

Other

Prenatal Care Provider**
Family physician

Obstetrician

Midwife

Nurse practitioner

Site of Prenatal Care

Private office

Clinic

Outpatient department of a hospital
Type of Delivery***

Vaginal

Planned C-section
Unplanned C-section

Parity

Primipara

Multipara

Maternal Health

Chronic health problem
Complication during pregnancy
Medical problem since delivery
Infant***

Boy

Girl

Variable

Maternal age (years)

Gestational age at first prenatal care visit (wgeks

Gestational age at delivery (weeks)***
Birth weight of infant (grams)***

20 (4.7)
43 (10.2)
56 (13.3)
70 (16.6)
199 (47.2)

35 (8.3)
40 (9.5)
40 (9.5)
(Z10)
39 (9.2)
122 (28.9)
52 (12.3)

316 (74.9)
14 (3.3)
13 (3.1)
18 (4.3)
18 (4.3)
8 (1.9)
13 (3.1)
18 (4.3)

324 (76.8)
92 (21.8)

352 (83.4)
8 (1.9)
9 (2.1)
3(0.7)
32 (7.6)

254 (60.0)

270 (64.0)
46 (11.0)
30 (7.0)

211 (50.0)
175 (41.5)
28 (6.6)

289 (68.5)
62 (14.7)
71 (16.8)

169 (40.0)
239 (56.6)

49 (11.6)
104 (24.6)
20 (4.7)

224 (53.1)
198 (46.9)
Mean (SD)
30.2 (5.3)
10.9 (9.0)
39.2(1.4)

3406.3 (544.3)

40 (9.5)

50 (11.8)
65 (15.4)
48 (11.4)
179 (42.4)

34 (8.0)
54 (12.8)
31(7.3)
92 (21.8)
39 (9.2)

107 (25.4)
63 (14.9)

291 (69.0)
23 (5.5)
4 (0.9)
15 (3.6)
27 (6.4)
5(1.2)
7@.7)
40 (9.5)

318 (75.4)
102 (24.2)

352 (83.4)
5(1.2)
7(1.7)
13 (3.1)
24 (5.7)

253 (60.0)
281 (66.6)
39 (9.2)
56 (13.3)

165 (39.1)
201 (47.6)
420010

318 (75.4)
47 (11.1)
55 (13.0)

157 (37.2)
248 (58.8)

37 (8.8)
100 (23.7)
18 (4.3)

194 (46.0)
227 (53.8)
Mean (SD)
30.2(5.1)
10.6 (5.8)
9.3(2.0)
88.9 (496.3)

11 (4.6)
29 (12.2)
27 (11.4)
33 (13.9)
114 (48.1)

16 (6.8)
19 (8.0)
24 (10.1)
41 (17.3)
20 (8.4)
7(32.5)
36 (15.2)

174 (73.4)
17 (7.2)
3(1.3)

9 (3.8)
4(1.7)
5(2.1)
6 (2.5)
16 (6.8)

191 (80.6)
42 (17.7)

205 (86.5)
1(0.4)
4(17)
2(0.8)
13 (5.6)

149 (62.9)
158 (66.7)
27 (11.4)
45 (19.0)

73(30.8)
87 (36.7)
47 (19.8)

154 (65.0)
12 (5.1)
28 (11.8)

113 (48.3)
103 (40.0)

37 (15.6)
39 (16.7)
(81)

87 (36.7)
106 (44.7)
Mean (SD)
29.7 (4.8)
10.2 (5.4)
39.6 (1.2)
3506.8 (472.2)

*Missing responses were excluded from analyses.
*Halifax did not participate in Phase Five of thady.
** Percentages reported for prenatal care providersot add to 100 as women were instructed tokch#all

that applied.

*** In Phase Five, responses for these items goented for Time 2 participants (n = 194 postpartuomen).



Phase four: validity and reliability testing

The final sample for Phase Four consisted of 422 women. Demogddyanacteristics of the
participants are summarized in Table 2.

Confirmatory factor analysis verified and confirmed the presefaex factors, and all 46
items were therefore retained in the QPCQ. Refer to Tatdealist of the items loading on
each factor. The factor (or subscale) means and standard deviatiggesented in Table 4.
Each subscale mean score was calculated by first reversiisgdres of any reverse scored
items in the subscale, then summing the scores for the itethe stibscale and dividing the
sum by the number of items. The QPCQ is a norm-referenced mgasuwhich an
individual's score takes on meaning when compared with the scorebes$ @e.g., in the
same sample) [46]. Higher scores on the QPCQ and its subsefides a higher rating of
quality of prenatal care. The mean scores for the factoredaingm 3.84 to 4.37 out of a
total score of 5, indicating that women rated the quality of thesnatal care toward the
higher end of the continuum. The factor “Anticipatory Guidance” hadbtliest mean rating,
while “Information Sharing” had the highest mean rating.

Table 31tems loading on each factor, corrected item-total subscale correlations, dn
Cronbach’s alpha if item deleted from subscale

Factor (Subscale) Items Corrected Item-Total Cronbach’s Alpha if Item
Subscale Correlation Deleted from Subscale

Factor 1: Information Sharing (9 items) Cronbach’sAlpha = .86

- | was given adequate information about prenastktand procedures .60 .84

- | was always given honest answers to my questions .56 .85

- Everyone involved in my prenatal care receiveditigortant informatiol .45 .86

about me

- | was screened adequately for potential probleitis my pregnancy A7 .85

- The results of tests were explained to me inaMmuld understand .67 .83

- My prenatal care provider (s) gave straightfodvanswers to my .70 .83

questions

- My prenatal care provider (s) gave me enoughrinftion to make .67 .83

decisions for myself

- My prenatal care provider (s) kept my informatmmfidential 51 .85

- | fully understood the reasons for blood work atider tests my prenatal .66 .83

care provider (s) ordered for me

Factor 2: Anticipatory Guidance (11 items) Cronbacls Alpha = .85

- My prenatal care provider (s) gave me optionaigrbirth experience .55 .83

- | was given enough information to meet my nedutsuabreast-feeding A7 .84

- My prenatal care provider (s) prepared me forlinth experience .57 .83

- My prenatal care provider (s) spent time talkivith me about my .61 .83

expectations for labor and delivery

- | was given enough information about the safétynoderate exercise 46 .84

during pregnancy

- | received adequate information about my dietrdupregnancy .60 .83

- My prenatal care provider (s) was interestedaw Imy pregnancy was .58 .83

affecting my life

- I was linked to programs in the community thateveelpful to me 41 .85

- | received adequate information about alcoholdigéng pregnancy .39 .85

- | was given adequate information about depressigmegnancy .58 .83

- My prenatal care provider (s) took time to askutthings that were .66 .83

important to me

Factor 3: Sufficient Time (5 items) Cronbach’s Alpta = .81

- I had as much time with my prenatal care provi{dgas | needed .54 .79

- My prenatal care provider (s) was rushed .48 .84

- My prenatal care provider (s) always had timariswer my questions .70 .75




- My prenatal care provider (s) made time for méatk 73 73

- My prenatal care provider (s) took time to listen .68 .75
Factor 4: Approachability (4 items) Cronbach’s Alpha = .73

- My prenatal care provider (s) was abrupt with me .50 .68

- | was rushed during my prenatal care visits 49 .69

- My prenatal care provider (s) made me feel likeak wasting their time .56 .65
- | was afraid to ask my prenatal care provideg(gstions .55 .65
Factor 5: Availability (5 items) Cronbach’s Alpha =.82

- | knew how to get in touch with my prenatal cprevider (s) .54 .80

- Someone in my prenatal care provider (s)’s offibeays returned my .48 .82
calls

- My prenatal care provider (s) was available whkead questions or .63 77
concerns

- | could always reach someone in the office/clihimeeded something 71 .74
- | could reach my prenatal care provider (s) bgrEhwhen necessary .68 .75
Factor 6: Support and Respect (12 items) Cronbach’alpha = .93

- My prenatal care provider (s) respected me .63 .93

- My prenatal care provider (s) respected my kndgéeand experience .63 .93
- My decisions were respected by my prenatal careiger (s) 73 .92

- My prenatal care provider (s) was patient .67 .93

- | was supported by my prenatal care providein(slping what | felt was 71 .92
right for me

- My prenatal care provider (s) supported me .75 .92

- My prenatal care provider (s) paid close attentiten | was speaking .70 .92
- My concerns were taken seriously 71 .92

- I was in control of the decisions being made almoyiprenatal care .69 .92
- My prenatal care provider (s) supported my deaisi .80 .92

- | was at ease with my prenatal care provider (s) .68 .93

- My values and beliefs were respected by my pegratre provider (s) .69 .92

Table 4QPCQ Factor (or Subscale) Means and Standard Deviations (SD) from Preas

Four (N = 422)

Subscale Mean (SD)
Factor 1 — Information Sharing 4.37 (0.50)
Factor 2 — Anticipatory Guidance 3.84 (0.60)
Factor 3 — Sufficient Time 4.16 (0.65)
Factor 4 — Approachability 4.22 (0.71)
Factor 5 — Availability 4.18 (0.65)
Factor 6 — Support and Respect 4.35 (0.52)
Total QPCQ 4.19 (0.50)

A significant positive correlation between the QPCQ total santkethe satisfaction subscale
score of the PESPC provided additional support for construct validegr¢énr = 0.81).
Convergent validity was demonstrated by a significant positivelatoe ( = 0.63) between
the “Support and Respect” subscale of the QPCQ and the “RespexdfEimetional
Support” subscale of the PIPC, and a significant positive camelat= 0.59) between the
“Anticipatory Guidance” subscale of the QPCQ and the “Empowernadfit&e” subscale
of the PIPC.

Testing showed acceptable internal consistency reliabilitghi@roverall scale (Cronbach’s
alpha = 0.96) and for the six subscales (ranging from 0.73-0.93). Refabte 3 for the
results. ltem-total scale correlation coefficients were pesiand the Cronbach’s alpha did



not increase if any of the items were deleted, with thepixeeof one item, “My prenatal
care provider was rushed,” showing a slight increase.

Of the 422 patrticipants, 182 women (43%) completed the retest verdiom QPCQ 5 to 14
days later and returned it by mail. The QPCQ demonstrategtabte test-retest reliability
(ICC =0.88), indicating stability of the instrument on repeat adminisirati

Phase five: temporal stability testing

Demographic characteristics of the participants in Phase Fiwee(T) are summarized in
Table 2, and the sample size for each site and time pearisidoivn in Table 5. There were
234 participants at Time 1, 194 at Time 2, and 158 at Time 3, demonssatirgattrition
over time. There were no statistically significant differena@@ mean scores across time
periods for the majority of the QPCQ subscales (Tables 6, 7, addtl®ugh there was a
significant difference in mean score for the Anticipatory Guigasubscale between Time 1
and 2 (d = 0.22) and between Time 1 and 3 (d = 0.17), and for the mean QPCQ score between
Time 1 and 2 (d = 0.07), the differences in mean scores were a@ntatileemed not to be
clinically significant. The intra-class correlation coefiat (ICC) was also used to examine
stability of the QPCQ subscale scores across the tineeperiods, and varied from 0.67 to
0.76 (Table 9). The ICC for the total QPCQ score was 0.81 (95% CI: 0.76-0.85).

Table 5Number of participants per site for each time period in Phase Five of thstudy
Recruitment Site Before Delivery After Delivery 4-6 week Total Matched Total Matched Total Matched

QPCQ -T1* QPCQ -T2* QPCQ-T3* T1/T2 T2/T3 T1/T2/T3
n (%) n (%) n (%) n (%) n (%) n (%)
Vancouver 9(4) 6 (3) 5(2) 6 (3) 5(2) 5(?2)
Calgary 79 (33) 77 (32) 65 (27) 74 (31) 64 (27) (2R
Winnipeg 67 (28) 42 (18) 32 (14) 42 (18) 32 (14) (32)
Hamilton 79 (33) 69 (29) 56 (24) 69 (29) 56 (24) (28)
SUBTOTAL 234 194 158 191 157 155

*T1 = time one, T2 = time two, T3 = time three.

Table 6 Comparison of QPCQ subscale and total scores between Time 1 and Time 2 in
Phase Five, using paired t-test

Subscale N Time 1 Time 2 p
Late Pregnancy Mean (SD) Early Postpartum Mean (SD)
Factor 1 —Information Sharing 191 4.27 (0.52) 4290) 0.41
Factor 2 — Anticipatory Guidance 191 3.55 (0.73) 7730.66) <0.001
Factor 3 — Sufficient Time 191 4.09 (0.67) 4.1®%8). 0.69
Factor 4 — Approachability 191 4.24 (0.68) 4.2519. 0.92
Factor 5 — Availability 191 4.02 (0.63) 4.07 (0.66) 0.19
Factor 6 — Support and Respect 191 4.23 (0.55) (@.28) 0.52

Total QPCQ 191 4.04 (0.53) 4.11 (0.52) 0.01




Table 7 Comparison of QPCQ subscale and total scores between Time 1 and Time 3 in
Phase Five, using paired t-test

Subscale N Time 1 Time 3 p
Late Pregnancy 4-6 weeks postpartum
Mean (SD) Mean (SD)

Factor 1 —Information Sharing 155 4.29 (0.45) 4224) 0.43
Factor 2 — Anticipatory Guidance 155 3.53 (0.70) 7030.67) <0.001
Factor 3 — Sufficient Time 155 4.11 (0.64) 4.156). 0.73
Factor 4 — Approachability 155 4.30 (0.60) 4.35819. 0.75
Factor 5 — Availability 155 4.02 (0.58) 4.04 (0.68) 0.70
Factor 6 — Support and Respect 155 4.25 (0.51) ©.23) 0.97
Total QPCQ 155 4.05 (0.48) 4.09 (0.48) 0.12

Table 8 Comparison of QPCQ subscale and total scores between Time 2 and Time 3 in
Phase Five, using paired t-test

Subscale N Time 2 Time 3 p
Early postpartum 4-6 weeks postpartum
Mean (SD) Mean (SD)
Factor 1 —Information Sharing 157 4.31 (0.44) 4(284) 0.05
Factor 2 — Anticipatory Guidance 157 3.77 (0.64) 6930.67) 0.02
Factor 3 — Sufficient Time 157 4.14 (0.60) 4.156). 0.47
Factor 4 — Approachability 157 4.31 (0.65) 4.350Q). 0.99
Factor 5 — Availability 157 4.08 (0.60) 4.04 (0.68) 0.16
Factor 6 — Support and Respect 157 4.27 (0.54) (@0.39) 0.36
Total QPCQ 157 4.13 (0.47) 4.09 (0.48) 0.05

Table 9Intra-class Correlation Coefficients for QPCQ subscales across thrdame
points in Phase Five

Factor Name Intra-class Correlation Coefficient 95% Confidence Interval
1 — Information Sharing 0.75 0.69-0.80
2 — Anticipatory Guidance 0.76 0.71-0.81
3 — Sufficient Time 0.76 0.70-0.81
4 — Approachability 0.67 0.61-0.74
5 — Availability 0.76 0.71-0.81
6 — Support and Respect 0.74 0.69-0.79
Total score 0.81 0.76-0.85
Discussion

Measurement of the quality of prenatal care is an essetgflirs more fully evaluating its
effectiveness. We have developed a new instrument, the Quality esfatBr Care
Questionnaire (QPCQ), through a rigorous process of item generatibmpsychometric
testing. The QPCQ was designed to be completed by women who cepeereatal care,
consistent with growing acknowledgement of the value of the consumierigoint in
evaluating quality of health care [22,23,62,63]. The final 46-item versiothe QPCQ
demonstrated construct validity, as well as acceptable inteomaistency and test-retest
reliability. Having women complete the QPCQ before delivery, dutiregr postpartum
hospital stay, and again 4 to 6 weeks after delivery confirmed thraews ratings of their
quality of prenatal care did not change as a result of giviritp bir between the early
postpartum period and 4 to 6 weeks postpartum. These results suggtds GEGPQ can be
administered to a woman after 36 weeks gestation and up to 6 weeks postpartum.



Exploratory factor analysis resulted in a six-factor solutmntie QPCQ, with six factors
retained in the confirmatory factor analysis. This indicakeg the concept of quality of
prenatal care is multidimensional and the instrument consistsxofusiscales [56]. In
addition to the total QPCQ score, the score for each of the subszaiebe examined
separately. The derived factors made conceptual sense, and westeabngth the themes
arising from our qualitative descriptive study [48]. The six sulescaf the QPCQ measure
both structure and process attributes of Donabedian’s model, with mphasison clinical
and interpersonal processes of care. Although the initial drafied@PCQ contained several
items related to structure of prenatal care, many of these were rated low on importance
in Phase One and were subsequently deleted from the questionrmairéTfee office/clinic
was in a convenient location,” “The waiting area was crowdedlijs is consistent with
Campbell’s viewpoint that structure is not a component of care Hmutconduit through
which care is delivered and received” [37]. As such, structure infayence the way in
which care is provided and thus women’s assessment of quality. xaompke, having
adequate funding, facilities and personnel may influence womespsmees to items in the
“Sufficient Time” subscale (e.g., “I had as much time witih prenatal care provider as |
needed”) and the “Availability” subscale (e.g., “I could alwagmch someone in the
office/clinic if 1 needed something”). Items in the QPCQ “Imf@ation Sharing” and
“Anticipatory Guidance” subscales primarily measured the climmcaechnical processes of
care, while items in the “Approachability” and “Support and Repsubscales reflected
interpersonal processes. Mean scores for the subscales rioged.84 to 4.37, and
indicated that women rated the quality of “Anticipatory Guidance& fowest, and
“Information Sharing” and “Support and Respect” the highest (Tdhldn the temporal
stability testing phase, the Anticipatory Guidance subscale wasrilye one showing
significant (although small) differences in mean scores twee, with both postpartum
scores being higher than the prenatal score. Some of the Attigigguidance items may be
more accurately assessed by women in the postpartum period‘l(evgs given enough
information to meet my needs about breastfeeding”), possibly reguhi higher rating
scores.

The subscales and items in the QPCQ measure components of gfigitgnatal care
identified by women as important in other qualitative studies [17ab@] an integrative
review [64]. Wheatley and colleagues found that markers of quality preaatsincluded the
extent to which the provider listened carefully, showed respectaiaepl things, and spent
enough time with the woman [18]. The main elements of quality oémmi&f care services
identified in Goberna-Tricas’s study were technical expedisthe health professional, the
human dimension of the relationship between the caregiver and that fatterpersonal
skill), and the structural aspects that determine the contexthioh the health care is
provided [17]. Hildingsson and Thomas analyzed responses of 827 Swedistnprggmen
to an open ended question in a survey, and grouped the findings into the followirgieateg
technical aspects of care (being skilled and competent), psychologicaisasipeare (being a
good listener, being supportive, treating the woman with resgsat3pnal characteristics
(not judging, not being rushed), health-related content and informatieckjog the baby’s
health, providing information about physical and mental changes andféedasg), and
structural aspects of provider visits (enough time during visitsjrzotyt of care) [19]. The
items in the QPCQ capture the majority of these aforementioleaderts of quality of
prenatal care.



Strengths and limitations of the study

The QPCQ was developed taking into consideration effective pltecate practices, the
diversity of the Canadian population, and variations in the way pteraatais delivered, and
with input from both consumers and providers of care. The five stusly/ibvided a broad
cross-section of the childbearing population in Canada and its muiteduliniqueness. For
instance, Winnipeg has a large and growing Aboriginal population,dd&ec has a high
concentration of immigrants from East Asia, and Halifax seevéarge rural population.
Similarly, there are differences in the options for prenata asailable to women across the
five study sites. Midwifery care was not regulated or iratgt into the health care system in
Nova Scotia at the time of this study, but was more widelylablai to women living in
certain areas of Ontario, such as Hamilton, and other provincese whidwifery was a
regulated profession. In some provinces, obstetricians were thecoraston provider of
prenatal care (e.g., Ontario) compared to family physicianghiers (e.g., British Columbia)
[65]. Finally, some prenatal programs had integrated additionsuilmstitutive prenatal care
through nurse specialists and nurse practitioners [66]. The study priftecedy ensured the
development of an instrument that captured core elements of quppticable to the
Canadian population as a whole under a system of universal health care.

Our study also has limitations. The QPCQ was developed in the taitdxe Canadian
health care system, so its applicability to health care regstprenatal care provision, or
populations that are substantively different will need to be as$¢s®or to widespread use.
The instrument was intended to be applicable to all pregnant wohegafdre the items may
not fully capture all elements of quality in specific situations, such agpoaveled to women
with a complicated or high risk pregnancy. The QPCQ reftbetsvoman’s perception of the
quality of prenatal care she received; further researcheidedeto determine the congruence
between the woman’s assessment of quality and the extent to thicdare she received
conformed to guidelines for prenatal care using methods such ascHds. The relatively
high mean scores found among some of the QPCQ subscales masflbet@am of selection
bias incurred as a result of using a convenience sample, irwtdméen who agreed to
participate in the study may have viewed the quality of theie caore positively than
women who declined participation. In addition, the response rate for dwnpdé the retest
version of the QPCQ was relatively low (43%), although the number of respondents (n = 182)
exceeded the minimum sample size of 79 estimated as needed in the sampleud&®nal

Finally, we acknowledge there are competing views regangsegof non-parametric versus
parametric statistics to analyze Likert scales [67,68]. Althomglividual Likertitemsare
ordinal in character, we support the position that Likegles(collections of Likert items)
produce interval data, and that it is appropriate to summarizeatings generated from
Likert scales using means and standard deviations, and to useefraratatistics to analyze
the scales [68]. Health care providers may find it helpful taneme the rank order of
(dis)agreement for individual items on the QPCQ to identify §peaspects of prenatal care
in need of quality improvement. However, for research using the QP@Gggvee with
Carifio and Perla’s view that treating the data from Lilsales as interval in character
permits “more powerful and nuanced analyses” [68].

Recommendations for future research

This valid and reliable instrument can now be used as an outcome measure to evdltyate qua
of prenatal care, to identify predictors of quality of prenatak, to compare and contrast



guality of prenatal care across regions, populations, and types tf best providers and
service delivery models, and to assess the relationship betwaldy gficare and a variety
of maternal and infant health outcomes. The outcomes studied should natited to
gestational age and birth weight, but rather encompass a rangdtlofstetas and behavioral
indicators. As noted by Alexander and Kotelchuck, “there are sevehnal @erinatal
outcomes that may be modified by prenatal care” [1]. Roserfzarguggested that attention
should be given to studying the effect of optimal prenatal care aternal self-esteem,
attachment, connections to both the health care system and socieésseand maternal
physical and mental health [69]. Other appropriate outcomes includeatamdtealth status
of mother and infant, the adoption and maintenance of healthy behadigcksure of
sensitive concerns, postpartum behaviors, maternal and infant haedthutdization, and
infant injury and disease rates [1]. The relationship between yjoéltare and a variety of
outcomes may have implications for allocation of resources, proglanming, and policy
development. With a valid and reliable QPCQ, researchers andodetiakers will be well
positioned to collect evidence that can be used to design and refgrarpsoto improve
women'’s experiences and enhance perinatal outcomes.

Conclusions

The QPCQ is a new self-report instrument that measures ogasdily of prenatal care, and
quality of care for six factors or subscales. Following a agsrmprocess of development and
psychometric testing, the QPCQ has been shown to demonstrate dovedidity, internal
consistency reliability, and test-retest reliability. Thisidvand reliable instrument will be
useful in future research to evaluate women’s perceptions of qudlipyenatal care, to
compare quality of care across regions, populations, types of basdtprovider, and service
delivery models, and to assess the relationship between qualitgr@faod a variety of
maternal and infant health outcomes.
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*April 2008 - November 2008 \
o5 Canadian recruitment sites

eIn-depth interviews with 40 women & 40 health care providers

eReview of 15 prenatal care guidelines

eGeneration of 210 questionnaire items

*Assessment of content validity of items generated for QPCQ; reduced to 206 items )

~N

eJune 2009 - July 2009

5 Canadian recruitment sites

*40 women & 40 health care providers from item generation phase invited to participate
*56 responded (70% response rate)

eQuestionniare reduced to 111 items

J
eNovember 2009 - December 2009
*2 Canadian recruitment sites
*11 women pretested the QPCQ
eQuestionnaire reduced to 100 items

J
*March 2010 - June 2010 )
5 Canadian recruitment sites
#422 postpartum women (during hospital stay) completed the QPCQ
eExploratory factor analysis
eFinal 46-item QPCQ with 6 factors )
eSeptember 2010 - December 2010 \

o5 Canadian recruitment sites

*422 postpartum women (during hospital stay) completed QPCQ

ePatient Expectations and Satisfaction with Prenatal Care (PESPC) - Construct validity

ePrenatal Interpersonal Processes of Care (PIPC) - Convergent validity

*QPCQ completed again 1 week later for test-retest reliability by 182 postpartum women
(43% response rate) )

eJanuary 2011 - July 2011 )
*4 Canadian recruitment sites

*234 pregnant women (>36 weeks gestation -Time 1)

©194 postpartum women (during hospital stay -Time 2)

*158 postpartum women (4-6 weeks - Time 3) )
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