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ABSTRACT

Objectives This prespecified, secondary analysis of the
Zambia Chlorhexidine Application Trial (ZamCAT) aimed to
determine the proportion of women who did not deliver
where they intended, to understand the underlying reasons
for the discordance between planned and actual delivery
locations; and to assess sociodemographic characteristics
associated with concordance of intention and practice.
Design Prespecified, secondary analysis from randomised
controlled trial.

Setting Recruitment occurred in 90 primary health
facilities (HFs) with follow-up in the community in Southern
Province, Zambia.

Participants Between 15 February 2011 and 30 January
2013, 39679 pregnant women enrolled in ZamCAT.
Secondary outcome measures The location where
mothers gave birth (home vs HF) was compared with their
planned delivery location.

Results When interviewed antepartum, 92% of
respondents intended to deliver at an HF, 6.1% at home
and 1.2% had no plan. However, of those who intended to
deliver at an HF, 61% did; of those who intended to deliver
at home, only 4% did; and of those who intended to deliver
at home, 2% delivered instead at an HF. Among women
who delivered at home, women who were aged 25-34 and
>35 years were more likely to deliver where they intended
than women aged 20—24 years (adjusted OR (aOR)=1.31,
95%Cl=1.11 to 1.50 and aOR=1.32, 95% Cl=1.12 t0 1.57,
respectively). Women who delivered at HFs had greater
odds of delivering where they intended if they received
any primary schooling (a0R=1.34, 95% CI=1.09 to 1.72)
or more than a primary school education (aOR=1.54, 95%
Cl=1.17 t0 2.02), were literate (a0R=1.33, 95% Cl=1.119
to 1.58), and were not in the lowest quintile of the wealth
index.

Gonclusion Discrepancies between intended and actual
delivery locations highlight the need to go beyond the
development of birth plans and exposure to birth planning
messaging. More research is required to address barriers
to achieving intentions of a facility-based childbirth.

Strengths and limitations of this study

» In this large, cluster randomised controlled trial, we
were able to gain information on >39000 pregnant
women enrolled with less than 5% loss to follow-up,
providing robust estimates of factors related to birth
location intentions and actual practice.

» The study was further strengthened by variation in
intended location of birth as well as differences in
actual practice of delivery location.

» Social desirability bias among respondents as ques-
tions such as birth plan and reasons behind delivery
choice may have influenced women to respond that
they intended to deliver in a facility.

» Qualitative data would be helpful to explore the un-
derlying motivations and decision-making process-
es around intention and actual delivery locations.

Trial registration number ClinicalTrials.gov Registry
(NCT01241318).

INTRODUCTION

Each year, 140million newborns are born
worldwide.! While there has been global
progress in reducing child mortality, corre-
sponding rates of reduction in newborn
mortality have been far slower and annually
2.5million newborn deaths occur.” As the
world strives to meet the Sustainable Devel-
opment Goals by 2030, it is important to
understand not only the direct causes, but
also health systems barriers and social deter-
minants of health that lead to poor maternal
and newborn outcomes.” Factors responsible
for these outcomes include poverty, illiteracy,
issues of women’s empowerment and system-
atic marginalisation of communities on the
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basis of gender, ethnicity or geography.” * In sub-Saharan
Africa, birth planning and facility-based childbirth have
been core components of interventions to improve
maternal and neonatal outcomes. However, this has been
insufficient as health systems need to be structurally rede-
signed to respond to local contexts.” Given the emphasis
on birth planning in developing countries, it is important
to understand why women deliver in locations that differ
from what they intended, and what contributes to that
change in plan, in order to adequately design interven-
tions and messaging to address specific barriers that
prevent women from delivering where they intended.*®
Health facility delivery at primary health facilities with
support from referrallevel facilities for complicated
births has been shown to improve maternal and neonatal
outcomes.”” "' In order to better understand some of
the underlying factors and determinants of access to
health facilities equipped with emergency obstetrical and
newborn care (EmONC) and skilled birth attendants in
rural Zambia, we used data from the Zambia Chlorhexi-
dine Application Trial (ZamCAT), a cluster randomised
controlled trial that assessed whether daily 4% chlorhex-
idine cord cleansing was more effective than dry cord
care for prevention of neonatal deaths and omphalitis
(umbilical cord infection) in Southern Province.'? The
aim of this prespecified, secondary analysis was to deter-
mine the proportion of women who did not deliver where
they had intended, to understand the underlying reasons
for the discordance between planned and actual delivery
locations; and to determine sociodemographic character-
istics associated with where pregnant women intended to
deliver (ie, concordance with intention and practice).

METHODS

Study site

Southern Province, 1 of 10 provinces in Zambia, consists
of 13 districts with an estimated population of 2.1 million
in 2020." At the time of the ZamCAT Study, the 2013
2014 Zambia Demographic Health Survey (ZDHS)
reported that nearly all women (96%) received at least
one antenatal care visit during pregnancy.'* Additionally,
more than half of women (55.9%) in Southern Prov-
ince delivered in a health facility (predominately public
sector facilities), while 41% delivered at home.' Skilled
birth attendants were present for 55% of all deliveries in
Southern Province, while untrained family or relatives
assisted with 22% of home deliveries.'*

Study design

ZamCAT, conducted from 2011 to 2013, was a cluster
randomised trial that enrolled and followed a cohort of
39679 pregnant women living in six districts of Southern
Province from before delivery to 28 days after delivery.
The analysis presented here was an a priori research ques-
tion focusing on one of the ZamCAT Study’s secondary
outcomes, namely: where did pregnant women enrolled
in ZamCAT plan to deliver, what were their reasons for

their intended location and what was their actual prac-
tice? Our analysis also assessed factors that may have influ-
enced intended and actual delivery locations.

In the main trial, the units of randomisation (clus-
ters) for ZamCAT were Zambian governmentrun or
mission-run primary healthcare centres in Southern Prov-
ince. Ninety clusters were randomised into two groups:
(1) clean dry cord care in accordance with Ministry of
Health guidelines (control) and (2) daily 4% chlorhex-
idine cord washes until 3days after the umbilical cord
fell off (intervention). The study location included a
wide range of health facilities, both urban and rural, with
differences in staffing and catchment area population
characteristics.

Eligible women were in their second or third trimester,
aged 15 years or older, planning to stay in the catchment
area until 28 days post partum, and willing to provide
informed consent and complete cord care as per cluster
assignment.'” Women were screened by field monitors
(data collectors), and women were enrolled either at a
facility-based antenatal care visit or through community
outreach events. At enrolment, a detailed questionnaire
was administered which included questions on house-
hold information, birth plan and antenatal care char-
acteristics. After the enrolment survey was completed,
participants were encouraged to deliver at the nearest
health facility and were given standard newborn care
messages which included information about delivery
location, breast feeding, cord care and danger signs
of ill health in their newborn baby as per national and
Ministry of Health guidelines. At a home visit 2weeks
after enrolment, all participants, irrespective of study
allocation, were provided a standard clean delivery kit.
A birth notification system was developed in collabora-
tion with the community specific to each cluster to alert
study team of births.'” For both study arms, field monitors
conducted routine home visits at least once during the
antenatal period and four times after delivery (days 1, 4,
10 and 28 post partum). Detailed information on where
the woman delivered and why was collected during the
day 4 postpartum visit. Data were collected using paper
forms designed in the Teleforms system (HP Cambridge,
UK). Supervisors reviewed forms for illegible and missing
entries and worked with the field monitors to make sure
they were complete. The forms were transported to the
central study office in Choma where a data management
team scanned and entered them into a Microsoft Access
Database.

Statistical analysis

Using the full cohort of women enrolled in the study, we
assessed women’s socioeconomic and pregnancy-related
characteristics, and then related them to the outcome of
interest (delivery where intended). Our primary outcome
was a four-level categorical variable: intended to deliver at
health facility and did, intended to deliver at home and
did, intended to deliver at a health facility but delivered
at home, and intended to deliver at home but delivered
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at a health facility. Socioeconomic and pregnancy-related
characteristics were documented during the enrolment
visit and compared across the intention/practice groups.
Pregnancy-related characteristics potentially associated
with the outcomes were compared between the two
groups using the 2 test, Fisher’s exact test, t-tests or
non-parametric Wilcoxon rank-sum tests, as appropriate
for continuous or categorical variables. We also assessed
the reasons women indicated for why they intended to
deliver at a certain location and reasons given after actual
delivery on where their actual birth location; women
could choose among eight different reasons for why they
chose their intended or actual delivery location. Women
were allowed to choose more than one reason for why
they chose their intended or actual delivery location. All
statistical analyses were completed using SAS University
Edition."® We assessed the association of sociodemo-
graphic characteristics with women delivering where they
intended to deliver or elsewhere using logistic regression
modelling. We also conducted a stratified logistic regres-
sion model to assess the predictors of women delivering
where they intended stratified by actual delivery location
(home and facility).

Patient and public involvement

Study preparations for the overall ZamCAT required
baseline formative ethnographic research, substantial
community sensitisation and engagement with three
levels of stakeholders, each necessitating different strate-
gies. The process of community engagement for ZamCAT
is detailed further by Hamer et al’® Community leaders
and neighbourhood health committees in the 90 clus-
ters identified appropriate field monitor (data collector)
candidates according to specific selection criteria. The
local health facility staff assisted by ranking lists of poten-
tial data collectors provided by the community. Further,
the effective birth notification system was developed by
the community leaders. Results from the primary study
were shared through community meetings in collabora-
tion with the district health offices and at the Zambian
National Health Research Conference.

RESULTS

A total of 39679 pregnant women were enrolled in
ZamCAT between 15 February 2011 and 30 January
2013." During the study, 38 131 women had 38579 deliv-
eries; 1548 enrolled women were excluded as a result of
false pregnancies, miscarriages or abortion, withdrawal
from study before delivery, lost to follow-up or death. We
had intended and actual delivery information on 37105
of the enrolled population. The mean age (+SD) of the
women was 25.6+6.9 years, 10% had no formal education
and 52% had only a primary education (table 1). Of the
37105 with birth plans stated, 467 (1.2%) had no plan,
2278 (6.1%) planned to deliver at home, 33953 (91.5%)
intended to deliver at a health facility and 407 (1.1%)
stated other. In practice, 13139 (35.4%) actually delivered

at home, 23666 (63.8%) actually delivered at a health
facility and 300 (0.8%) delivered in another location.

Reasons for planned versus actual delivery location

At study enrolment, respondents were asked about their
birth plan and where they planned to deliver as well as
why (table 2). Almost all women had a delivery location
in their plan (98.8%) and nearly all women (91.6%)
reported that they planned to deliver in a health facility.
Women who planned to deliver in a health facility stated
they were motivated by safety for mother/baby (83.9%)
and need for skilled attendance (81.3%). Among those
who intended to deliver at home, distance was the most
commonly noted reason (37.9%) and same location as
previous deliveries (29.2%).

After delivery, women were asked about where they
actually delivered and why (table 3). The primary moti-
vations for delivery in the facility were need for skilled
attendance (54.6%) and safety for the mother and baby
(55.1%). While only 6% of women intended to deliver
at home, over one-third (35.4%) of women actually
did (N=13139). The top three reasons for delivering at
home were distance (29.7%), need for skilled attendance
(43.0%) and safety for mother/baby (44.7%).

Intended versus actual delivery location

Overall, 67% of women delivered in their intended loca-
tion. Almost two-thirds of women (n=22651, 61.1%)
who intended to deliver at a health facility actually did
(concordant); in contrast, almost one-third of women
who intended to deliver at a health facility (n=11016,
29.7%) delivered at home (discordant). Of those who
intended to deliver at home, only 4.1% (n=1515) actu-
ally did. Additionally, of those women who intended to
deliver at home, 2.0% (n=755) delivered instead at a
health facility. Excluded were those who indicated ‘no
plan’ or ‘other’ for intended delivery location and those
who indicated ‘other’ for actual delivery location.

We observed that 18.7% of those who intended to
deliver at a heath facility and did were primiparous,
compared with women who intended to deliver at a
health facility but delivered at home (19.9%). For those
women who were multiparous, more than half (52.7%)
intended to deliver at home and actually did; two-thirds
(64.3%) of women who intended to deliver at a health
facility delivered at home. We found that time between
water breaking and delivering in less than 24 hours was
not shorter for those who intended to deliver at a health
facility but delivered at home. Women who intended to
deliver at home and subsequently delivered at a health
centre stated they needed a skilled attendant for the
safety of the mother and baby (table 4). About 30% of
respondents, who indicated distance as a reason for
delivering where they did, delivered at home. For those
who intended to deliver at a health facility and did, 41%
lived less than a 1-hour walk from the health facility. Of
women who intended to deliver at home and did, 64%
lived between 1 and 3 hours’ walk from the nearest health
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Intended to Intended to Intended to deliver Intended to deliver at

deliver at health deliver at home at health facility but home but delivered at

facility and did and did delivered at home a health facility
Characteristics n=22 651 n=1515 n=11 016 n=755

<20 5919 (26.1) 185 (12.2) 2115 (19.2) 215 (28.5)

>35 2259 (10.0) 216 (14.3) 1275 (11.6) 98 (13.0)

Tribe, n (%)

lla 142 (0.6) 7 (0.5) 53 (0.5) 4(0.5)

Nyanja 687 (3.0) 18 (1.2) 147 (1.3) 13 (1.7)

Other 781 (3.4) 15 (1.0) 183 (1.7) 12 (1.6)

Women'’s education level, n (%)

Some primary education 10779 (47.6) 1001 (66.1) 6487 (58.9) 366 (48.5)

Higher than secondary education 288 (1.3) 2(0.13) 14 (0.1) 0 (0.0

Maternal literacy, n (%)

Can read a bit 10620 (46.9) 716 (47.3) 5212 (47.4) 332 (44.0)

No response or missing 78 (0.3) 11 (0.7) 62 (0.6) 6 (0.8)

1—lowest 5214 (23.0) 541 (35.7) 3154 (28.6) 246 (32.6)

3 5490 (24.2) 361 (23.8) 2807 (25.5) 181 (24.0)

Marital status, n (%)

Married or cohabitating 18 267 (80.7) 1405 (92.7) 9644 (87.6) 600 (79.5)

Missing 7 (0.03) 2(0.1) 1(0.01) 4(0.5)

Time walking from home to health
facility

1-<2hours 7823 (34.5%) 526 (34.7%) 4202 (38.1%) 278 (36.8%)

3-<4hours 1047 (4.6%) 167 (11.0%) 1017 (9.2%) 58 (7.7%)

5 hours or more 120 (0.5%) 12 (0.8%) 129 (1.2%) 8 (1.1%)

Continued

E-
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Table 1 Continued

Intended to

deliver at health

Intended to

Intended to deliver

deliver at home at health facility but

Intended to deliver at
home but delivered at

facility and did and did delivered at home a health facility

Characteristics n=22 651 n=1515 n=11 016 n=755
Unknown 81 (0.4%) 17 (1.1%) 42 (0.4%) 2 (0.3%)
Missing 74 (0.3%) 8 (0.5%) 23 (0.2%) 4 (0.5%)

Pregnancy characteristics

Parity, mean (SD) 2.7 (2.3 4(2.3) 2.3(2.3 2.5(2.3
Primiparous, n (%) 4230 (18.7) 231 (15 3) 2188 (19.9) 119 (15.8)
Multiparous, n (%) 11 939 (52.7) 1131 (74.7) 7086 (64.3) 401 (53.1)
Missing, n (%) 6482 (28.6) 153 (10.1) 1742 (15.8) 235 (31.1)

Gravida, mean (SD) 3.8 (2.4) 5(2.3) 3.4 (2.3) 3.5(2.3)
Primigravida, n (%) 6327 (27.9) 148 ( 8) 1702 (15.5) 225 (29.8)
Multigravida, n (%) 16 294 (71.4) 1362 (89.9) 9298 (84.4) 525 (69.5)
Missing, n (%) 30 (0.1) 5(0.3) 16 (0.2) 5(0.7)

Gestational age at enrolment, mean 27.9 (6.8) 28.0(7.0) 28.1 (7.1) 28.1(7.0)

(SD)

Time between water breaking and

delivery, n (%)
Less than 24 hours 20259 (91.7) 1344 (88.7) 10123 (91.9) 418 (55.4)
24-48hours 781 (3.5) 25 (1.7) 168 (1.5) 35 (4.6)
More than 48 hours 120 (0.54) 8 (0.53) 26 (0.2) 2(0.3)
Don’t know 915 (4.1) 120 (8.0) 446 (4.1) 32 (4.2)
Missing 576 (2.5) 1(1.2) 253 (2.3) 268 (35.5)

Those who responded to having ‘no plan’ or ‘other’ when asked about intended delivery location, and those who responded as ‘other’ when
asked about actual delivery location were excluded from demographic analysis (n=1168).
ZamCAT, Zambia Chlorhexidine Application Trial.

facility. Among those who intended to deliver at a health
facility and actually delivered at home, 46.3% indicated
that they did so because of safety for mother/baby. Addi-

tionally, this same group indicated a need for skilled

attendance as a reason for delivering at home versus at a
health facility. Among those who intended to and actu-
ally delivered at home, only 8.9% indicated family/social

Table 2 Planned delivery location and rationale

No plan Health facility Home Other

(N=467) (N=33953) (N=2278) (N=407)

n % n % n % n %
Same location as prior delivery 3 0.6 4237 12.5 666 29.2 55 185
Need for skilled attendance 14 3.0 27578 81.2 402 17.7 281 69.0
Financial restraints 13 2.8 1058 3.1 443 19.5 16 3.9
Distance 10 21 4714 13.9 851 37.4 45 11.1
Relationship with providers 3 0.8 453 1.3 175 7.7 8 2.0
Family/social expectations 2 0.5 714 21 264 11.6 2 0.5
Safety for mother/baby 12 2.6 28548 84.1 464 20.4 293 72.0
Other 3 0.6 276 0.8 47 2.1 33 8.1
Missing 0 0.0 1 0.0 5 0.2 4 1.0

‘Other’ in birth plan often includes hospital delivery which is separate from health facility delivery as well as TBA delivery.

TBA, traditional birth attendant.

Solomon H, et al. BMlJ Open 2022;12:€055288. doi:10.1136/bmjopen-2021-055288



I

Open access

Table 3 Actual delivery location and reasoning

Health facility Home Other

(N=23666) (N=13139) (N=300)

n % n % n %
Same location as prior delivery 3182 185 2062 15.7 47 15.7
Need for skilled attendance 12916 54.6 5654 43.0 164 54.7
Financial restraints 1799 7.6 2234 9.4 13 4.3
Distance 6303 26.6 3898 29.7 74 24.7
Relationship with providers 571 24 426 3.2 9 3.0
Family/social expectations 1251 5.3 961 7.5 17 5.7
Safety for mother/baby 13048 55.1 5866 44.7 170 56.7
Other 1468 6.2 792 6.0 23 7.7
Missing 1353 5.7 762 5.8 15 5.0

Health facility in actual delivery location includes hospital delivery.

expectations as a reason while 34.5% indicated safety for
mother/baby as a reason.

Predictors of women delivering where intended

Table 5 shows the result of our stratified logistic regres-
sion model where we assessed predictors of women deliv-
ering where they intended to, stratified by home delivery
and facility delivery. Among women who delivered at
home, we found that women who were aged 25-34 and
=35 years were more likely to deliver where they intended
than women aged 20-24 years (adjusted OR (aOR)=1.31
(95% CI=1.14 to 1.50), p=0.0001 and aOR=1.32 (95%

CI=1.11 to 1.57), p=0.001, respectively). Women who
were 15-19 years and delivered at home had lower odds
(aOR=0.77 (95% CI=0.60 to 0.93), p=0.007) of delivering
where they intended compared with those aged 20-24
years. Women who delivered at home and had more than
a primary education were less likely to deliver where they
intended when compared with those with no education
(aOR=0.55 (95% CI=0.43 to 0.69), p<0.0001). Those
who delivered at home and were not in the lowest wealth
quintile were less likely to deliver where they intended
(table 5). When examining the time to walk to the nearest

Table 4 Comparison of intended and actual delivery location, with reasons for actual delivery location

Intended to deliver at
health facility and did

Intended to deliver Intended to deliver at health

at home and did

Intended to deliver at home
facility but delivered at home but delivered at a health

Reasons for actual delivery (N=22 651) (N=1515) (N=11016) facility (N=755)
location n % n % n % n %
Same location as prior delivery 3020 13.4 279 18.4 1677 15.2 120 15.9
Need for skilled attendance 12458 54.5 476 31.4 4947 44.9 353 46.8
Financial restraints 1708 7.7 149 9.8 1021 9.3 72 9.5
Distance 5987 26.6 505 33.3 3229 29.3 233 30.9
Relationship with providers 528 2.4 76 5.0 326 3.0 34 4.5
Family/social expectations 1182 5.3 135 8.9 782 71 48 6.4
Safety for mother/baby 12585 36.9 523 34.5 5095 46.3 332 44.0
Other 1408 6.2 107 7.1 654 5.9 44 5.8
Missing 1296 6.2 89 5.9 628 5.7 47 6.2
Time walking from home to health facility
<1hour 9276 41.0 293 19.3 2301 20.9 253 33.5
1-<2hours 7823 34.5 526 34.7 4202 38.1 278 36.8
2-<3hours 3981 17.6 449 29.6 3054 27.7 140 18.5
3-<4hours 1047 4.6 167 11.0 1017 9.2 58 7.7
4-<5hours 250 1.1 43 2.8 248 2.3 12 1.6
5 hours or more 120 0.5 12 0.8 129 1.2 8 1.1
Unknown 81 0.4 17 1.1 42 0.4 2 0.3
Missing 74 0.3 8 0.5 23 0.2 4 0.5
6 Solomon H, et al. BMJ Open 2022;12:€055288. doi:10.1136/bmjopen-2021-055288
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Among those who delivered at home, adjusted Among those who delivered at facility,
OR (aOR) of delivering where intended aOR of delivering where intended

Characteristics aOR (95% Cl) P value aOR (95% Cl)

P value

15-19 0.77 (0.64 to 0.93) 0.007 0.69 (0.57 to 0.82) <0.0001

25-34 1.31 (1.14 to 1.50) 0.0001 0.89 (0.75 to 1.05) 0.17

Women'’s education level

Any primary 0.90 (0.75 to 1.07) 0.21 1.34 (1.09 to 1.72) 0.008

Marital status

Not married 0.67 (0.55 to 0.83) 0.0002 0.89 (0.76 to 1.06) 0.18

No Reference Reference

Household light source

Electricity 0.81 (0.57 to 1.15) 0.24 1.27 (0.95 to 1.69) 0.11

1—Ilowest Reference Reference Reference Reference

3 0.76 (0.66 to 0.88) 0.0002 1.31 (1.10 to 1.55) 0.002

Primigravidat

Yes 0.90 (0.73 to 1.11) 0.34 0.63 (0.52 to 0.76) <0.0001

<1hour 1.10 (0.94 to 1.28) 0.22 1.11 (0.95 to 1.30) 0.20

2-<3hours 1.17 (1.02 to 1.33) 0.03 0.96 (0.80 to 1.14) 0.61

4-<5hours 1.20 (0.84 to 1.68) 0.32 0.77 (0.46 to 1.28) 0.31

Time between water breaking
and deliveryt

24-48hours 1.04 (0.68 to 1.59) 0.87 0.54 (0.39 t0 0.73) <0.0001

Don’t know 1.93 (1.56 to0 2.38) <0.0001 0.47 (0.35 to 0.61) <0.0001

High fever 1.45 (1.00 to 2.11) 0.05 0.76 (0.52 to 1.11) 0.15
Continued
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Table 5 Continued

Among those who delivered at home, adjusted Among those who delivered at facility,

OR (aOR) of delivering where intended

aOR of delivering where intended

Characteristics aOR (95%Cl) P value aOR (95%Cl) P value
Fits 2.15(0.79 t0 5.82) 0.13 0.39 (0.19 t0 0.81) 0.02
Headache 1.07 (0.79 to 1.44) 0.67 1.71 (1.11 to 2.62) 0.01
Vaginal discharge 0.50 (0.15to 1.61) 0.24 0.23 (0.13 t0 0.40) <0.0001
Heavy bleeding 1.08 (0.78 to 1.50) 0.63 0.71 (0.54 to 0.94) 0.02
Swelling 0.88 (0.63 to 1.22) 0.43 0.82 (0.61 to 1.10) 0.20

Significant p-values in bold.

*Referent groups for complications were the absence of specified complications.
TAdjusted for maternal age, women'’s education, marital status, literacy, wealth index, housing light source.

health facility, we found that those who delivered at home
had higher odds of delivering where they intended to if
they lived 2 to less than 3hours from the nearest health
facility (aOR=1.17 (95% CI=1.02 to 1.33), p=0.03) or 3
to less than 4hours away from the nearest health facility
(aOR=1.27 (95% CI=1.05 to 1.54), p=0.01).

Women who delivered at the facility had greater odds of
delivering where they intended if they received any primary
schooling (aOR=1.34 (95% CI=1.09 to 1.72), p=0.008) or
more than a primary school education (aOR=1.54 (95%
CI=1.17 to 2.02), p=0.002), were literate (aOR=1.33 (95%
CI=1.11 to 1.58), p=0.002), were in the second (aOR=1.34
(95% CI=1.13 to 1.60), p=0.0008), third (aOR=1.31 (95%
CI=1.10 to 1.55), p=0.002), or fourth (aOR=1.65 (95%
CI=1.36 to 2.01), p<0.0001) quintile of the wealth index, and
those who experienced headache as a complication during
pregnancy (aOR=1.71 (95% CI=1.11 to 2.62), p=0.01). In
contrast, women who delivered at a health facility had lower
odds of delivering where they intended if it was their first
pregnancy (aOR=0.63 (95% CI=0.52 to 0.76), p<0.0001)
compared with those who had been pregnant before, lived
between a 3 to less than 4-hour walk from the nearest health
facility (aOR=0.73 (95% CI=0.56 to 0.95), p=0.02) compared
with those who lived a 1 to less than 2-hour walk, lapsed
24-48hours between water breaking and delivery (aOR=0.54
(95% CI=0.39 to 0.73), p<0.0001) compared with those
who only lapsed less than 24 hours, and those who experi-
enced bleeding (aOR=0.60 (95% CI=0.40 to 0.91), p=0.01),
fits (aOR=0.39 (95% CI=0.19 to 0.81), p=0.01), vaginal
discharge (aOR=0.23 (95% CI=0.13 to 0.40), p<0.0001),
and/or heavy bleeding (aOR=0.71 (95% CI=0.54 to 0.94),
p=0.02) compared with those who did not experience these

symptoms.

DISCUSSION

Overall, birth plans were widely prepared in this cohort
and >90% of women indicated a plan to deliver at a health
facility, consistent with the 2013-2014 ZDHS.M However,
only two-thirds of women had actual delivery location
in line with their birth plan and >35% of women deliv-
ered at home. Our analysis demonstrates clear deviations
from the birth plan during the actual delivery, especially

among those who had expressed an intent to deliver at a
facility. Discrepancy between planning and actual delivery
behaviour highlights that the development of birth plans
and exposure to birth planning messaging are insuffi-
cient to address barriers to adhering to plans to have a
facility-based childbirth.

Several reasons may underlie the discrepancy between
intended location and actual practice around childbirth.
One potential reason could be due to women’s increased
concerns about safety at facilities that are poorer quality.
Interestingly, 46% of women in our sample indicated
safety for mother/baby as a reason for why they delivered
at home even though they intended to deliver at a health
facility. Unfortunately, we do not know if this was driven
by fear of poor treatment at the facility or fear of trans-
porting/moving the labouring women. In some instances,
poorly functioning health systems are unable to engage
women in antenatal and postnatal care to create sufficient
continuity of care.'” Some of these barriers may relate to a
sense of fatalism around maternal and newborn care, and
are important contributors to preventable mortality."®
Such disparities present a major challenge to policies and
programmes aiming to mitigate the burden of maternal
and neonatal mortality. The large proportion of facility
births in unclean, unhygienic environments, and poor
postnatal care may be important contributors to why
women indicate safety for mother/baby as a reason why
they changed their birth plan from intending to deliver at
a health facility to delivering at home.

Another factor that may contribute to discrepancy
between intention and practice is the dynamic between
provider and patient.lg_21 Among those who intended to
deliver at a health facility but instead delivered at home,
45% indicated need for skilled delivery as a reason. While
this seems counterintuitive, one reason for this may be
the presence of traditional birth attendants (TBAs) in the
community who women regard as skilled attendants.? **
Although a policy change in Zambia resulted in TBAs no
longer being trained and recommended that they stop
conducting deliveries at home, a study on reasons for
home delivery and use of TBAs in rural Zambia by Sial-
ubanje et alfound that most women had positive attitudes
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towards TBAs and regarded them as respectful, skilled
and trustworthy.'” Moreover, most women indicated that
negative attitudes toward the quality of services at the
clinic as a reason for why they delivered at home.'” Smith
et alfocused on behavioural drivers in labour and delivery
wards in Chipata District in Eastern Province, Zambia
and found that women in the wards are often subjected
to disrespect and abuse.** Another study in rural Kenya
found that although the community was aware of the risks
of delivering with a TBA, many still preferred to deliver
with a TBA due to their availability, accessibility and their
friendly attitude.”® In Zambia, a study by Biemba et al,
which used data from the ZamCAT Study, found that
TBAs often end up tending to deliveries even in health
facilities due to a lack of qualified personnel.”” As for the
safety of mother and child, some women perceive deliv-
ering at the health facility as unsafe based on cultural
values of elder women in the community.®® Finally, in
another study, women in Ethiopia who had low perceived
susceptibility and severity were more likely to intend to
deliver at home instead of at a health facility.?® *”

Among women who intended to deliver at home,
distance was most often cited as a reason (37.9%),
although this less often reported when women were
asked why they delivered home post-delivery. Our data
are similar to the 2013-2014 ZDHS which reported that
32.2% of women in Southern Province indicated distance
and lack of transportation as a reason for not delivering
in a health facility. Additionally, a study in Ebonyi State,
Nigeria on the choice of birth place among antenatal
clinic attendees in rural mission hospitals also found
that distance served as a major determinant of birth
place location.”® Distance as a barrier to accessing care
is not uncommon in many resource-constrained coun-
tries in sub-Saharan Africa and Asia.” * Scott et al found
that women who lived in remote areas of Zambia faced
persistent challenges regarding delivery location.” The
study which included four districts in Southern Province
also found women who lived far from a health facility,
attended fewer antenatal visits, were multigravida and
who did not use maternity waiting homes had higher odds
of home delivery.”’ Maternal waiting homes have shown
to increase likelihood of delivering at a health facility.” =
Given that most maternal waiting homes were renovated
or built after 2013, our study did not collect data on how
maternal waiting home influenced delivery locations for
those further away from the health facility.

Our analysis is strengthened by the sample size and
variation in adherence to intended delivery location.
However, a key limitation is a likelihood for social desir-
ability bias among respondents as questions such as birth
plan and reasons behind delivery choice may have influ-
enced women to respond why they intended to deliver
in a facility. Despite the multiple messages provided to
the participants during the antenatal period encouraging
them to deliver in health facilities, a substantial number
of women were unable or opted not to deliver at a facility.
The decision on where to deliver may have been made in

consultation with family members or influenced by other
forces which were missed in our data capture. Another
limitation is that the data are 7years old. Although our
findings reflected facility-based childbirth trends around
2014,'* facility-based childbirth in Zambia by 2018
had increased.” However, given the recent COVID-19
pandemic, facility-based childbirth has again decreased
and our findings may be applicable.”* * Finally, we do
not have qualitative data that could have helped explore
the underlying motivations around intention and actual
delivery locations.

Understanding factors that influence women to change
their birth plan as well as addressing structural and
perceived barriers to facility delivery are important to
improving care. Maternal and neonatal outcomes can be
significantly improved if women delivered at a facility with
at least basic EmONC.***” Potential interventions that can
address barriers to reaching facilities include provision of
maternity waiting homes, addressing perceived safety and
treatment of mothers and infants in facilities, supporting
providers to provide high-quality/respectful maternity
care, system-wide plans that support transport of preg-
nant women to a health facility, messaging around saving
for transport to a health facility, further health education
for those who are primigravida to deliver a health facility
and safe delivery incentive programmes.
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