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Abstr act
Maternal perception of antenatal care quality is an impbetiribute in understanding the relationship betwepgadity
and utilization of antenatal care services. Howevesasuring this in a developing country like Sri Lanka is a
significant challenge due to non-availability of valid astlable instruments. The aim of this study was to dgwvalo
valid and reliable instrument to measure maternal perceptibquality of antenatal care services in Sri Lankae Th
main outcome measure was the factor structure and intamsiktency of the instrumenVe used multiple qualitative
methods to generate culturally suitable items for theument. It was validated using an exploratory factor arslysi
methodology among 170 antenatal mothers in 2 Medical OffifeHealth areas. Reliability was estimated by
measuring internal consistency and test retest methadfolir factor model proposed by this paper was ablepiaia
73% of the total variance of the scale. The Cronbach’s alpha value for the total scale was 0.965. Thus, the newly
developed 26-item instrument demonstrated satisfactory kdvevalidity and reliability, and it provides useful
information that can be utilized by health care pradde identify the areas in antenatal care servicesréuiire
improvement from a client’s perspective.
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Introduction

Quality of care is considered as one of the major pulgladth concerns of this centdryPatients’ perceptions of the
quality of services are widely recognized as a usefulttomhprove health services in many developed couritrsch
perceptions are considered as one of the best measuresityfiquatalthcaré Patient perceived quality is defined as
subjective and dynamic perception of the extent to whigiected health care is received by a pérSdince patient
perceived quality provides an excellent feedback to théhwese provider, it is of importance to characterize an
measure patient perceptions of health care quality to stagker more fully what drives those perceptlorihis is
particularly important for reproductive health care smrsiin developing countries, where advances in the tethnica
guality may be inconsistent with practices passed infthyrfram generation to generation, and where the |atizy be
perceived by mothers as more important than the formecfisp

In recent decades, much attention has been drawn to ahtaratas a potential intervention to improve both male
and newborn healthThe antenatal period presents important opportunitiesémhing pregnant women with number
of interventions that may be vital to their health arll-being, and that of their infarft§ Antenatal care is a critical
area where quality can play a major role in ensuringwteiibeing of the mother (and the child)nd the maternal

perception of quality of services is considered as arfadhich has a greater influence awthers’ behaviours when
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compared to access and ¢BsSince the perceidequality invariably affect mothers’ behaviour, a mother may choose
not to return for antenatal care services whichiin may result in adverse outcomes to the mother (atd)tand also
results in poor utilization of antenatal care servitEs This gives a necessity for greater recognition of thel riee
understand perceptions of quality from the perspective of meottigo are users of the antenatal care servides aim
of this study is to develop an instrument to assessrn@dfgerceptions of quality of antenatal care senacesvalidate

the instrument for use in Sri Lanka.

Materials and Methods

Various methodologiéd® have been described in the literature for developing insmtsnto measure abstract
constructs such as maternal perceptions of antenatalquatity (client-perceived quality)We adopted a method
proposed by DeVelli§ which essentially consist of same core contentslaind other authof&'®> This method
includes the following steps: defining the concept, generafiam item pool, determining the format for measurement
validation of the instrument, assessment of reltgbdf the instrument, and factor analysis to evalubhteitems to
decide on an optimal scale length. The last three stegsseatially inter-related.

Defining the concept

Based on the existing literature we conducted an extefisgvature search for most common and widely quoted
definitions of client-perceived quality, and antenataédr'’ These definitions were later narrowed down focusing on
theory and specificity of the concepts. A set of themvese generated from in-depth interviews, key informant
interviews and focus group discussions based on abovetibefindf key concepts.

Qualitative data collection

Similar to many developing countries in the region, Sri Laakaso divided into number of Medical Officer of Hial
(MOH) areas. The MOH areas are health administrativesasbere a Medical Officer is in charge of preventisalth
services including maternal and child health. The MOH hsimf of one or more Public Health Nursing Sister and
number of Public Health Midwives, providing clinic baged domiciliary antenatal care services. We conductéal-15
depth interviews and 2 focus group discussions among antendtedrsnd two of these MOH areas. The two MOH
areas were selected from Colombo district due to reastateddo feasibility. The Key informants included Medical
Officers, Public Health Nursing Sisters, Public Healtidwves, Health volunteers, and Women and Child Welfare
officers from a Local authority. Purposive sampling method used to identify the participants since our objective
was to discover diversity of opinion. One of the auti§iBW) of the study recruited participants from antenatal clinics
(setting) in the 2 MOH areas. We utilized interview pcote and guides to ensure consistency between interéad

to increase the reliability of the findings. SDW conddcédl interviews and was the moderator for two focus group
discussions. Content analysis methodology was used foretigeneratioff*°. Four main themes were generated from
the qualitative data analysis.

Item generation and for mat of measur ement

We generated a pool of items from above identified main éseoth positively and negatively worded items were
generated, and they were worded in a way that eachtitesrpress only one idea. Colloguialisms, expressions and
technical jargon were omitted from the items. Evaludtikert scale was used as the format of measuremerd sirsc
considered as the most widely used format for measuringooginbeliefs and attitud€s The final instrument
consisted of 36 items. The instrument was designed to adselnistered with all the necessary instructions. it &a

positive scoring system from +1 to +5 for each item.
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Validation of the instrument

Validity of the instrument was assessed based on theepts of face, content and construct validity. Sinceermat
perceptions of antenatal care quality is an abstractroohghe main type of evidence used to indicate construct
validity in this type of a tool is correlation evidenicethe form of factor analysig'®?°?! The face validity of the
instrument was assessed by ratings of five antenatal meothleo were asked about the acceptability of the
instrument>*3 Content validity was assessed by a panel of five combgmerts in the field of Maternal and Child
Health. The items were assessed for their relevamepeesentativeness, specificity and clarity. Each cayegas
assessed on a 5 point evaluative $¢aleThe original tool consisted of 36 items. This was reduce®# items after
evaluating for the content validity. Exploratory factomalysis (EFA) methodology was used to assess thergcinst
validity of the instrumerif:*>%

Study population and sample size for validation study

The study population for the validation study was antémasgéhers with period of amenorrhoea36 selected from 2
MOH areas. Antenatal mothers who have been diagnostd psychiatric conditions, those who are unable to
communicate and the mothers who have been included igutdgative data collection were excluded. The literature
on factor analysis methods mentions different recemuations regarding sample size for factor analysis.€eThes
stated in terms of minimum sample size or minimum rafisubjects per varialdie They include many rules of thumb
such as minimum sample size af > 100 to 200, minimum number of cases per each parameter (at least 5 to 10 cases
per parameter) and methods including Satorra-Saris approddfiante Carlo method$?. We used five subjects per
variable (5:1) which was well above the lowest requirenmaritioned by many different methods. Consecutive sample
of 170 mothers were selected within a period of two montiesding all antenatal clinics in the selected two MOH
areas. Two field investigators were used to collect flatthe validation studyThe two investigators were GCE A/L
qualified with over 12 years of schooling, which is thévarsity entrance exam in Sri Lanka.

Reliability of the instrument

The internal consistency and test retest method was wsedeasure the reliability of the instrument. Internal
consistency was assessed by calculating Cronbach’s alpha®®,

Statistical Analysis

Prior to assessing factorial validity the appropriaganof data for the EFA was assessed using severaiqiara**>
This was done by observing the inter-item correlatiotrimjaanti-image correlation matrix and measures of sampling
adequacy. In the inter-item correlation matrix (correlatiatrix) there were several sizable correlations nttwaia 0.5

(as required). All the diagonals of the anti-image caticlanatrix were above 0.5. The Kaiser-Meyer-Olkin measu
of sampling adequacy was 0.917 and it was well above the required value of 0.5. The Bartlett’s Test of Sphericity value
obtained was significant (as required). The missing values thandled using list wise deletion method. Univariate
normality of the variables was assessed by inspectiail glem histogran. Standardized skewness and kurtosis
scores were also calculated for the items. Standardizedheke and kurtosis values for 34 items were within the
acceptable range oft2 which was found to be satisfactory according to critstaéed by Muthen and Kapirhe
data was analysed using SPSS version 16.0.
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Results

There were four main themes derived frorndepth interviews, key informant interviews and focus grdigpussions
The first theme focuses on ‘practices and conduct’ of the antenatal staff. The second theme is about the ‘provision of
services’ in the antenatal clinics. The third theme focuses on ‘resource’ and, the final theme concerns about
‘accessibility’. Practices and conduct theme had 7 sub-categories (amdufdrafiation given to mothers, respect for
mothers, reception of mothers, support for mothersyailp sufficient time for mothers, compassion for moghgood
clinical examination and follow-up). Resources theme catsist 4 sub-categories (space in the clinic, availability of
drugs, adequacy of doctors and staff, equipments). Provisioeraites theme also had 4 sub-categories (good
diagnosis, quality of drugs, recovery from illness, presion of drugs by doctors). Accessibility theme only had 3 sub
categories (distance, cost, ease of obtaining drugs). Asafgjualitative data of this study is discussed in detail
elsewher?.

Data from all antenatal mothers (n=170) of the valigastudy vas analysed, and there were no non-respondents
Majority of the mothers were 2029 years of age (n=98, 57.6%), with 5.9% (n=10) and 15.3% (n=26) b&dgears

of age and > 34 years of age respectively. About 78% (n=133¢ ahtithers had an education level of G.C.E O/L or
more with 68% (n=116) reporting a monthly income of SLR 15,000 senite percentage of Sinhalese mothers in
the sample was 81.8% (n=139). The validity and reliabd#ta of the instrument is described below with the values
obtained for each domain.

The four domainsve obtained from the results of the factor analysis expthii3 per cent of the total variance of the
maternal perceptions of antenatal care quality scaleseTldomains were named by analyzing the items included in
each domain. Content experts in Maternal and Child Health wgs@ as judges in deciding the names for domains.
The first domain was named as ‘technical expertise and medication’, second as ‘resources and accessibility’, third as
‘interpersonal care and information’, and the last domain as ‘communication, clinic and home visits’. The first domain
consisted of 6 items and the other three domains cedsit4, 8 and 8 items respectively.

With reference to variance the first factor accounte®8.6 per cent of the variance with other three facocounting

for 8.2 per cent, 6.2 per cent and 5 per cent respectivelg. résult was achieved by using principal axis factor
extraction method for the analysis. According to Kaisers’ criteria, six factors had the Eigen values over 1. However, the
scree plot analysis suggested a four factor solution whéeimed to be more appropriate. Hence, the four factor
solution/four domain structure was adopfedSince the factors are expected to have some degree refation
according to the construct definition, the oblique rotatnethod was selected. The table 1 shows the faat@iation
matrix which also signifies a moderate degree of coioeldbetween factors. Most authors recommend using this
method when there is some degree of correlation betfeetors®* The final factor loadings for each subscale are
given in table 2. Most items in each domain had sat@fadactor loadings of above 0.6. All four domains had more
than one item with sizable factor loadings with a conuréeector structure.

The Cronbach’s alpha value for the total scale was 0.965. The Cronbach’s alpha values calculated for each subscale are
given in table 3. The reliability scores of the totabtiument and the subscales were highly acceptable. The
appropriateness of calculating the test-retest relialidityclient perceived quality of care was not discussedanym
publications. However according to Tayfbperceived service quality can be considered as a convedydting term
attitude. Based on this assumption, test-retest retiabiths calculated for the instrumemntd the Pearson’s product
moment correlation coefficient for the total scoresvi@und to be 0.979 which indicated the excellent temporaligabil

of the construct as well as the good reliability ofitrstrument®,
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Discussion

The instrument we developed to measure maternal percepfiguslity of antenatal care in this study demonstrated
satisfactory level of validity and reliability. The reatal perceptions of quality of antenatal care can be coedids a
multidimensional concept. This has been shown by vagther studies in different settings in different coustfrié®®.
Although the number of domains and their naming in tistsdies are different, there are essential siméariin the
items of core dimensions. Nevertheless, apart froncultaral differences there are other aspects that loave borne

in mind such as the subjects, setting and the healthsysfore comparing the dimensions described by each study. In
the context of Sri Lankan antenatal care servicegliies at MOH offices are conducted by MBBS qualified Medical
Officers with all the ancillary staff. They are fulbguipped to provide optimal antenatal care for the motheesrarige

of services they provided includes registration of the Brogtreening for maternal risk factors, ongoing assessshent
maternal and foetal wellbeing and, health promotion. phklic health midwies attached to these MOH offices
provide clinic based and domiciliary servicesatbantenatal mothers in the MOH area. The items ofrtbieumentwe

used in this study were developed to capture all thesetagfemtenatal care.

Thereliability of the instrument was found to be lowest for the ‘resources and accessibility’ domain (0.88). This was

not a surprising finding since this domain was more iphydn nature. This was in agreement with the findings
reported for conceptually similar domains in other imsients of this naturehealth facility domain’ (0.71)*, ‘access
to services domain’ (0.33)%, “financial and physical access to care domain’ (0.7)*°. Most of the generated items in this
instrument were specific to one domain. However sormasiteorrelated with more than one domain and somesitem
appeared to be suitable for more than one domain. Thiswsily due to nature of the underlying attribute which was
related to more than one factbHowever, eight cross loading items were dropped to retatable factor structure in
our study.

One of the key strengths of this study in relation tb development was that it utilized three qualitative datkection
methods (in-depth interviews, key informant interviews foods group discussions) for item generation. This had the
advantage of triangulatidhof themes in generating more accurate iféffisSimilar methodologies were adopted by
other authors in developing client perceived quality of dastruments®. These three types of qualitative method have
been previously demonstrated to be quite valid in numbguaitative studies conducted in Sri Lanka with contrast to
methods such as observations, or analyzing texts/docuthi€ntThe content validity of the scale of this study was
maximized by use of a quantitative method for contentlatn with a 5 point evaluative scale, which is congideas

a more objective method of content validatforCriterion validity was not assessed since there werknown gold-
standards for client-perceived quality of Gir€&actor analysis was used instead in our study asetteothof choice to
establish construct validity, since this was the comesb recommended method stated by many autoocessess
construct validity of an instrumeft®*°2%3 Although the factor extraction method discussed in tEepwas limited

to principal axis factoring other methods of extracticravalso tested by the authors for suitability. The nurobe
factors to be retained was an important issue since Kaisers’ criteria was more in favour of a six factors solution while
scree plot analysis was in favour of a four factor solutince most authors were in favour of scree plot arsabyser

the overfactoring Kaisers criteria®>*,, four factors were retained. Though there were numenastom made statistical
software to decide on the number of factors (using techniques such as Velicer’s MAP test and Horn’s Parallel
Analysi$?) they were avoided since there was no universal agreeameong authors. A primary concern faced by
many authors in developing new instruments is the sdesirability bias (tendency to respond to items in a kocia
desirable manner) and acquiescence bias (tendency to adreslwggms regardless of the content). When developing

items for the instrument we took meticulous care toinmize these biases upfront, nevertheless completéaliion of
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these biases were not feastBfé Our aimof this study was limited to validate the newly developestruments
psychometric properties (construct validity and reliahilihowever validation can be thought as an ongoing psoce
and use of this instrument in a large sample by conductaugfrmatory factor analysis would be helpful in refining
the identified domains furthermore.

Conclusion

The instrument we developed for assessing maternal perceptiquality of antenatal care enabled identification of
domains and the items relevant to the desired conckptp3ychometric properties of this instrument were foorzbt
satisfactory. Thus, we believe the contents o study instruments provide useful information that cauded for

improvement of quality of antenatal care from a client’s perspective.
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Table 1 —Factor correlation matrix of the maternal perceptidremtenatal care quality scale

Factor TE&M R&A IPC&I CC&H
TE&M 1.000 0.603 0.656 0.542
R&A 0.603 1.000 0.656 0.456
IPC&I 0.656 0.656 1.000 0.481
CC&H 0.542 0.456 0.481 1.000

Note: TE&M - Technical expertise and medication, R&A sBaces and accessibility, IPC&I - Interpersonal cardrafodmnation,
CC&H - Communication, clinic and home visits
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Table2 - Factor loadings of subscales of the maternal perceptibantenatal care quality scale

Factor/item Factor loading

Technical expertise and medication

1. Examination by the docter 0.884
2. Referrals to hospitals 0.944
3. Monitoring recovery from illness 0.915
4. The way drugs were prescribed 0.905
5. The ability to obtain drugs 0.873
6. Quiality of drugs 0.761

Resour ces and accessibility

7. Adequacy of doctors 0.660
8. Adequacy of public health midwives 0.852
9. Cost 0.710
10. Distance 0.608

I nter personal careand information

11. Compassion 0.786
12. Support 0.893
13. Respect 0.919
14. Reception of mothers 0.971
15. Honesty of health staff 0.947
16. Follow up of mothers 0.829
17. General information 0.655
18. Information provided about specific health problems 0.577

Communication, clinic and home visits

19. Willingness of the doctors to discuss problems 0.536
20. Explaining the purpose of diagnostic tests 0.605
21. Politeness of doctors 0.744
22. Number of home visits 0.927
23. Time spent during a home visit 0.920
24. Adequacy of toilet facilities in the clinic 0.825
25. Waiting time in the clinic 0.800
26. Privacy in the clinic 0.678

Table 3 - Cronbach’s alpha values for four subscales

Subscale Cronbach’s alpha
1. Technical expertise and medication 0.958
2. Resources and accessibility 0.883
3. Interpersonal care and information 0.953

4. Communication, clinic and home visits 0.935
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Annexure 1

English translations of the maternal perceptions of quafligntenatal care instrument validated to Sri Lanka.

Mater nal perceptions of quality of antenatal careinstrument

The following questions concern about the current antenatatitat you are receiving. It concentrates mainly ondbgrre antenatal clinic
you are visiting in this pregnancy. The questions ask aboutpgrsonal perceptions, so there is no right or wrong answers
For each question please indicate your opinion by marking an ‘X’ mark.

i.e- If you find your opinion to a question very unfavourableyk an‘’X” in the left corner box (1). If you find your opinion very farahble,

mark an‘X” in the right corner box (5). If you think the answer igha favourable nor unfavourahteark an ‘X’ in the neutral box (3). You
can mark unfavourable and favourabjgnions in-between similarly.

1(2|3 (4|5
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1. In your opinion, the way doctors in your antenatal clinicwre you is,

2. In your opinion, the way the mothers are referred to hodpital the clinic for identified illness,

3. | The quality of drugs given from your antenatal clinic is,

4. In your opinion, the ability to obtain drugs from the clim@very month,

5. In your opinion, the way drugs prescribed from your antecéitét is,

6. In your opinion, the way doctors monitor recovering fromedls in your antenatal clinic is,

7. The adequacy of doctors in your antenatal clinic is,

8. | The adequacy of public health midwives in your antenatal dfinic

9. In your opinion, The cost you bear coming to your antechtat is,

10. | In your opinion, The distance to this clinic from your hose i

11. | In your opinion, the compassion shown by the health staff thersin your antenatal clinic is,

12. | In your opinion, the support shown by health staff to mothmeysir antenatal clinic is,

13. | In your opinion, the respect shown by the health staff tthenstin the your antenatal clinic is,

14. | In your opinion, the reception of mothers in your anterg@iaik is,

15. | Your opinion about the honesty of health staff in your anétichibic is,

16. | In your opinion, the follow up of mothers by the doctors inryantenatal clinic is,

17. | The general information provided to mothers in your anteckiéd is,

18. | The information provided about specific health problems i ymtenatal clinic is,

19. | In your opinion, the willingness of the doctors in the clinicliscuss any questions you have is,

20. | Your opinion about the way doctors explained the purpose dfidyaostic tests in your clinic is,

21. | The adequacy of toilet facilities in your antenatal cligjc i

22. | In your opinion, the number of home visits by the midwiveir yarea are,

23. | In your opinion, the time midwives spent for you during their @eisits is,

24. | Your opinion about the politeness of the doctors in your anieriiatia is,

25. | In your opinion, the waiting time of the clinic till a doctsees you is,

26. | In your opinion, the way your privacy was respected by thethstalff in your antenatal clinic is,




