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ABSTRACT

Objective To measure the length of stay at a health
facility after childbirth, identify factors associated with the
length of stay and measure the gap between the timings of
the last check-up and discharge.

Design A cross-sectional study.

Setting Five public health facilities in Dhading, Nepal.
Participants 351 randomly selected mothers who gave
birth at selected health facilities within 1year of data
collection between 10 and 31 August 2018.

Outcome measure Length of stay (hours) at a health
facility after childbirth. Adequate length was defined as 24
hours or longer based on the WHO guidelines.

Results Among 350 mothers (99.7%) out of 351
recruited, 61.7% were discharged within 24 hours after
childbirth. Factors associated with shorter length of stay
were as follows: travel time less than 30 min to a health
facility (incidence rate ratio (IRR)=0.69, 95% Cl 0.61

to 0.78); delivery attended by auxiliary staff (IRR=0.86,
95% Cl 0.75 to 0.98); and delivery in a primary healthcare
centre (IRR=0.67, 95% Cl 0.58 to 0.79). Factors associated
with longer length of stay were as follows: aged 22 years
or above at the first pregnancy (IRR=1.25,95%Cl 1.13 to
1.40); having maternal complications (IRR=2.41, 95% Cl
2.16 to 2.70); accompanied by her own family (IRR=1.17,
95% Cl 1.03 to 1.34), accompanied by her husband
(IRR=1.16, 95% Cl 1.04 to 1.29); and delivered at a facility
with a physical space where mother and newborn could
stay overnight (IRR=1.20, 95% CI 1.07 to 1.34). Among
mothers without complications, 32% received the last
check-up 3hours or less before discharge.

Conclusions Multiple factors, such as mothers’
conditions, health facility characteristics and external
support, were associated with the length of stay after
childbirth. However, even if mothers stayed long, they
might have not necessarily received timely and proper
assessment before discharge.

INTRODUCTION

Receiving care continuously from pregnancy
to the postpartum period is fundamental in
improving maternal and neonatal health.'
Globally, an estimated 45% of newborns
and 61% of mothers received postnatal care
(PNC) within 2days after childbirth. An esti-
mated 86% of pregnant women received at

,' Ram Silwal,"? Masamine Jimba

Strengths and limitations of this study

» Detailed data were collected from mothers on the
length of stay at a health facility and its associat-
ed factors, particularly on their experiences during
pregnancy and childbirth.

» Data from mothers were obtained by visiting their
houses to minimise the attrition of mothers listed in
the medical records at health facilities.

» Detailed information was obtained from an open-
ended question, which showed reasons behind
mothers’ choices of the length of stay at health
facilities.

» Participants of this study were women who gave
birth only at five public health facilities in a rural
district of Nepal.

» Mothers’ data were collected based on their self-
reports in the last 1year, which may be subjected
to recall bias.

least one antenatal care (ANC), and an esti-
mated 76% gave birth in a health facility in
2013-2018.% The utilisation of PNC remains
lower than that of ANC and delivery care by
skilled birth attendants. The WHO recom-
mends all mothers and newborns to receive
at least four times of PNC: within 24 hours,
on day 3, between days 7 and 14 and 6weeks
after childbirth. The WHO also recommends
that mothers stay at a health facility for at least
24 hours after childbirth, as this is the most
critical period for the health of both mothers
and newborns.! Newborns are recommended
to receive check-ups around an hour after
birth and before discharge, in addition to
an immediate assessment at birth, during
the stay.” However, in many low-income and
middle-income countries (LMICs), postnatal
mothers and newborns are discharged from
health facilities too early to receive adequate
care.* Early discharge increases the risks of
morbidity and mortality in infants owning to
insufficient time to detect, diagnose or treat
complications.”
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The length of stay at a health facility after childbirth
varies across countries.* Among 71 low-income, middle-
income and high-income countries, the country-level
mean length of stay ranged from 0.5 to 6.2days for
singleton vaginal deliveries.* Owing to a short length of
stay, mothers have limited opportunities to attain health
education for themselves and their newborns. This can
result in reducing mothers’ confidence in parenting,
increasing breastfeeding problems, maternal depression
and dissatisfaction with care.®” A shortlength of stay is also
associated with an increased risk of readmission.*" The
appropriate length of stay can be the key in improving
health outcomes.

According to a prior quantitative study, the following
factors were associated with longer length of stay: delivery
attended by a physician (reference group as nurse/
midwife, auxiliary staff or others), older maternal age,
lower parity, lower economic status or more medical
needs such as caesarean section and low birth weight.* In
contrast, the following factors were associated with shorter
length of stay: younger maternal age, receiving ANC after
3months of gestation, delivery in public hospitals, mother
or relatives’ decision to seek a discharge and lack of health
workers’ insistence on staying longer."" According to a
mixed-method study, the following facility-based factors
were identified to influence the timing of discharge: (1)
insufficient capacity of health service provisions, such as
pressure to be discharged because of a limited supply of
beds, (2) insufficient capacity for those who accompany
with women, such as lack of places to cook or sleep and
(3) inappropriate environment so that women could stay
long, such as uncleanliness and noise.'” Previous quan-
titative studies investigated factors associated with the
length of stay, such as sociodemographic characteris-
tics, the physical condition of a mother and a newborn
and reproductive history, which are difficult to modify.
Some of the factors found in qualitative studies, however,
have not been investigated in quantitative studies. Few
studies have investigated the facility environment, health
provider characteristics and external support in LMICs.

In most LMICs, the majority of postpartum mothers and
newborns do not receive routine care by licenced health
personnel in the early postnatal period when the risk of
death is the highest owing to a short length of stay at a
health facility.”> " '* Even though mothers and newborns
are discharged from a health facility within 24 hours after
childbirth, which is not recommended by the WHO guide-
lines, they might be able to receive PNC through home
visiting services by health professionals if health resources
are sufficient. Mothers may also be able to receive PNC
by visiting health facilities by themselves if they have the
means to access healthcare. Nevertheless, only 8% visited
health facilities to verify the health of newborns over the
first week after childbirth, and 28%-65% visited over the
first 6weeks in LMICs in Asia and Africa.”” Many studies
have examined factors that influence the use of PNC,
such as a lower socioeconomic status, living in a rural area
and less ANC use.'*™"® Apart from the characteristics of

mothers, many South Asian countries have local practices
that confine postpartum mothers and newborns to their
home.!” Once mothers are discharged from health facil-
ities after childbirth, most do not have an opportunity to
receive a check-up by health personnel. While PNC before
being discharged from a health facility is primarily for
care during the most critical period to prevent mortality,
it is the last PNC opportunity if they do not return to a
health facility after being discharged or do not receive
home visiting services for PNC.

In Nepal, PNC is traditionally uncommon, and most
mothers and newborns receive their first PNC after
discharge at 6weeks after childbirth for immunisation.'®
Ministry of Health defines the timings and contents of
PNG; the first PNC should be provided within the first 24
hours of delivery.'” The contents of PNC are as follows:
(1) identification and management of complications of
mothers and newborn and referrals to appropriate health
facilities, (2) promotion of exclusive breastfeeding,
personal hygiene and nutrition education, and postnatal
vitamin A and iron supplementation for mothers, (3)
immunization for newborns, and (4) family planning
counselling and services.'’ Although 58% of mothers and
57% of newborns received at least one PNC within 48
hours after childbirth in 2016, this coverage also included
mothers and newborns who were checked and discharged
immediately after childbirth."” Among mothers who gave
birth in a health facility, 47% were discharged before
the recommended 24 hours, and it is unknown whether
they received PNC at the recommended timing and
whether they received all the recommended three times
of PNC after discharge.” Moreover, a disparity exists in
the coverage of PNC between rural and urban areas in
Nepal. The utilisation of PNC within 2days after child-
birth in urban areas was 1.6 times higher than that in
rural areas in 2014.*' Especially in rural or mountainous
areas, where health resources and access are limited,
mothers and newborns can receive PNC after birth and
within 24 hours of delivery by staying long enough in a
health facility after childbirth. Thus, identifying modifi-
able factors in resource-limited settings will be a key to
developing a community-level intervention for mothers
and newborns to stay long enough in a health facility and
to receive routine PNC.

This study was conducted: (1) to measure the length of
stay at a health facility after childbirth, (2) to identify the
factors associated with the length of stay at a health facility
after childbirth and (3) to measure the gap between the
timings of the last check-up and discharge in Dhading,
Nepal.

METHODS

Study settings

The current study is a community-based cross-sectional
study design conducted in Dhading district, Nepal,
in 2018. It covers an area of 1926km®, and 95% of the
land was used for agriculture in 2013. Its population
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was 336 067, and 88% of them resided in rural areas in
2013. The adult literacy rate among women was 56%.%* **
Dhading district is located adjacent to Kathmandu, with
the main road running through the southern part of
the district connecting Kathmandu and Pokhara. The
Dhading district has 56 public health facilities. In each
district, primary-level public facilities are health posts,
followed by primary healthcare centres (PHCCs) and
district hospitals. Both health posts and PHCCs provide
basic emergency obstetric and newborn care. Neither
of them performs surgeries. Licenced health workers
in health posts are auxiliary staff. Moreover, physicians,
nurses and laboratory technicians are available at PHCCs.
The district hospital provides comprehensive emergency
obstetric and newborn care, where surgical treatments
are available. A radiologist is available in district hospitals.

The Government of Nepal encourages mothers to
receive care at health facilities by providing mothers free
maternity care services and incentives when mothers
complete four times or more ANC (approximately
US$3.6) and receive delivery care at health facilities
(approximately US$4.5-13.4). Also, health facilities can
receive approximately US$8.9-13.4 for every normal
delivery, and health workers can receive approximately
US$2.7 for any delivery. However, such incentives are not
provided for PNC." In the study area, each municipality
has nine female community health volunteers (FCHVs)
who are local women working as health volunteers.
FCHVs encourage mothers to use maternity services and
distribute iron tablets.'®

Eligible participants

Participants of this study were mothers who gave birth
in selected facilities within lyear of the data collection
date. Specifically, the inclusion criteria were: (1) gave
birth in selected facilities between August 2017 and July
2018, (2) lived in the selected area at the date of the inter-
view and (3) aged between 15 and 45 years at the data
collection date. The following mothers were excluded:
(1) those whose enumerators could not access owing to
a geographic reason, (2) who were not able to under-
stand and answer the questions in Nepalese and (3) who
could not be identified from the information in medical
records.

Sample selection

Among the 50 public health facilities handling deliv-
eries in the district, five facilities were selected where
the highest number of deliveries were reported between
July 2016 and July 2017: one district hospital (hospital
A), one PHCC (PHCC B) and three health posts (health
posts C, D and E). Mothers were stratified by the level of
health facilities. To reflect the responses from mothers
who gave birth at health posts, the number of recruited
mothers was balanced among the three levels of health
facilities. For health posts, the number of mothers was
allocated proportionately based on the number of deliv-
eries. Data on the number of deliveries in each facility

were obtained from Dhading District Health Office. The
lists of mothers were obtained from the selected facili-
ties prior to data collection. Based on the lists, mothers
who met the criteria were recruited using simple random
sampling. Mothers were identified based on their name,
address, age and date of giving birth on the list. Based on
the lists of mothers, research assistants visited the selected
mothers at their homes or health facilities when they
came in for routine immunisation. Mothers who could
not be identified were replaced with mothers who lived in
the same ward in the lists.

The minimum sample size was calculated using
OpenEpi V.3.01, for 80% as the power, with a 95% CI,
53% of unexposed with the outcome and 0.43 as the
OR." The non-response rate was assumed to be 20%. The
calculated sample size was approximately 350. A total of
110 mothers were recruited from the hospital, 110 from
the PHCC and 130 from the health posts (32, 60 and 38
from health posts C, D and E, respectively).

Data collection

A semistructured questionnaire was developed (available
in online supplemental material 1) based on a previous
study.'? It was initially prepared in English and translated
into Nepalese, and then translated back into English
to ensure that the translation was accurate. It included
four categories: (1) sociodemographic characteristics,
(2) reproductive history and information of the latest
delivery, (3) characteristics of a health facility and (4)
characteristics of external support. The questionnaires
also included an open-ended question about reasons for
deciding the timing of discharge from a health facility.
KoBo Toolbox (https://www.kobotoolbox.org) was used
to develop the questionnaire and enter responses from
mothers by smartphones.

The questionnaire was pretested prior to the main
survey to correct for errors and add suggestive points
before finalising the questionnaires. Twenty mothers
were selected for pretesting. They were excluded from
the main survey. The questionnaire was checked for
item difficulty and cultural acceptability by mothers. It
was modified based on feedback from respondents of
the pretesting. Data collection for the main survey was
conducted from 10 to 30 August 2018. Four Nepalese
research assistants with a public health background and
experience as an enumerator of surveys were recruited
for this study. They did not work in the selected facili-
ties. Before the data collection period started, the assis-
tants were trained to acquire interview techniques and
to understand the research and ethical considerations.
Face-to-face interviews were conducted at each mother’s
house or at health facilities. After obtaining informed
consent from mothers, a research assistant conducted an
interview using the questionnaire, which took 30 min on
average.

Variables
The dependent variable was the length of stay (hours) in a
health facility after childbirth, which was based on mothers’
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self-reports. This study defined an adequate length of stay
as 24 hours or longer after childbirth, which complied
with the WHO guidelines." The following independent
variables were included based on previous studies: educa-
tion, ethnicity/caste, religion, wealth index, travel time
to a health facility, complications during labour, delivery
and early postpartum period, age at the first pregnancy,
child’s birth weight, time of giving birth, having an expe-
rience of a child death, birth attendant, level of health
facility (hospital/PHCC/health post), having a physical
space a mother and a newborn can stay overnight in a
facility, components of PNC, FCHVs’ support, family
members accompanying to a health facility when labour
started and husband’s share of childcare.' "

FCHV’s support was measured by asking whether
FCHVs did the following for mothers, as categorised into
three levels: (1) advised about the preparedness of the
birth, (2) advised to receive ANC in a health facility, (3)
advised to receive delivery care in a health facility and (4)
visited after childbirth. Furthermore, the components
of PNC were measured by asking the following items
and categorised into four levels: (1) advised to breast-
feed continuously for 6 months without giving the infant
other foods and liquids, (2) advised to receive PNC, (3)
advised to get nutritious food for the mother’s health,
(4) explained family planning methods, (5) told how to
involve a partner in the issues of family planning, (6) told
continuing breastfeeding will extend a period of amenor-
rhoea, (7) told how to identify the danger signs of post-
delivery women, (8) told how to identify the danger signs
of newborns, (9) provided vitamin A supplements, (10)
provided iron tablets, (11) told to stay with the newborn
until discharge from the health facility, (12) told to eat
and drink regularly, (13) told to go to the toilet often and
(14) provided help during the initiation of breastfeeding
of the newborn.

Data analysis
Negative binomial regression model was used to examine
the factors associated with the length of stay, adjusting
for other independent variables listed in the previous
subsection. It was selected as the dependent variable
was a non-negative integer. Moreover, the responses to
the open-ended question about the timing of discharge
were categorised. Then, the frequencies of each category
were tabulated, stratified by the length of stay. Multicol-
linearity was assessed using variance inflation factors. An
automated variable selection method was not used to
ensure that the selected independent variables worked
as potential confounders in the regression model. To
reflect the fact that different percentages of women were
sampled across the five facilities, the regression model
incorporated a sampling weight calculated based on the
percentage of sampled women among the total number
of delivered women at a facility.

Incident rate ratio (IRR) was used to examine the sign
and size of the association between the independent and
dependent variables. The wealth index was derived from

the principal components analysis (PCA) of household
assets to produce quintile scores. To balance each cate-
gory, the second and third categories were combined,
and the wealth index had a total of three categories. The
components of PNC and FCHV support were also derived
from PCA and categorised into three and four groups by
quintile scores, respectively. For the significance testing,
a p value of less than 0.05 was considered statistically
significant. In the negative binomial regression model,
the statistical significance was tested to explore if each of
the independent variables was associated with the depen-
dent variable; that is, the joint significance of two or more
independent variables were not examined. This is why
adjustment for multiple comparisons, such as Bonferroni
correction, was not made.”” * Data were analysed using
STATA V.12.

Ethical considerations

Permission to collect data for the current study was also
gained from local authorities. Participation was voluntary,
and the confidentiality and anonymity of all data were
assured. Informed consent was obtained prior to partic-
ipation. For women aged between 15 and 18 years at the
data collection date, permission was obtained from their
guardian.

Patient and public involvement

The research questions were developed through discus-
sions with staff from a local non-governmental organi-
zation and health facilities in Nepal. Study participants
were not involved in the design of this study because it
may have affected the results of the study. Instead, this
study was designed based on the information obtained
from local mothers’ meetings and interviews with local
pregnant women, mothers with small children and their
family members who lived in the similar settings. The
discussion, meetings and interviews were conducted in

August 2017 and March 2018.

RESULTS

Out of 779 mothers who met the criteria, 351 mothers
were randomly selected, though one mother refused
to participate. Finally, 350 mothers (99.7%) of the 351
recruited mothers were included in the analysis. No
missing data were found. According to table 1, 61.7%
(n=216) were discharged before 24 hours after child-
birth, which did not comply with the recommendation
by the WHO and the Government of Nepal. The median
length of stay was 16 hours (IQR: 10-24). Figure 1 shows
the distribution of the length of stay by the health facility.
The median length of stay was extensively different among
health facilities. PHCC B was more likely to discharge
mothers earlier than hospital A and health posts C and
D. Between all cases and uncomplicated cases in figure 1,
major differences were seen in hospital A and PHCC B.
In these health facilities, the ranges of the length of stay
were wider in the bars for all cases (the left figure) than
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Variables N %

<24 216 61.7

Age of the latest child

5-8 months

-
w
w

38.0

Education

Up to secondary (grades 1-10) 213 60.9

Ethnicity/caste

Dalit 41 1.7

Other 3 0.9

Hindu 310 88.6

Others 18 5.1

Poorest 160 42.3

Richest 44 11.4

<30 200 57.1

60-119 48 13.7

Complication during labour, delivery and early postpartum
period

No 289 82.6

<18 38 10.9

>22 73 20.9

Yes 287 82.0

Child’s birth weight (kg)

2.5-3.9 253 72.3

Time of giving birth

Continued

Open access

z
ES

Variables

11:00-19:00 153 43.7

Having experience of a child death, who was born alive but later
died

No 338 96.6

Physician 71 20.3

Health assistant/auxiliary health worker/ 136 38.9
auxiliary nurse and midwife

District hospital A 110 31.4

Health post C 38 10.9

Health post E 32 9.14

Yes 280 80.0

Components of PNC

Lower 92 26.3

Highest 83 23.7

Lower 193 55.1

Higher 59 16.9

Respondent’s own family 36 10.3

Both families 29 8.3

Husband’s sharing of childcare

40%-49% 97 27.7

FCHYV, female community health volunteer; PNC, postnatal care.

for uncomplicated cases (the center figure). Of all, only
one mother gave birth by caesarean section.

Table 2 shows the results of the regression analysis.
Compared with received education of up to secondary
(grades 1-10), more than secondary (grade 11 or above)
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Open access

Al cases (n=350)

Uncomplicated cases (n=289) Complicated cases (n=61)

(hour). Note: the left figure describes all the mothers (n=350).
Mothers who answered that they did not have some types of
complications during labour, delivery and early postpartum
period were summarised in the centre figure (n=289). Mothers
who answered that they had some types of complications
were summarised in the right figure (n=61). The red line
shows 24 hours as the WHO recommends that mothers

and newborns stay at a health facility at least 24 hours after
childbirth." PHCC, primary healthcare centre.

was associated with longer length of stay (IRR=1.12,
95% CI 1.01 to 1.25), and received no formal education
was associated with shorter length of stay (IRR=0.87,
95% CI 0.77 to 0.99). Travel time to a health facility was
associated with longer length of stay (<30 min: IRR=0.69,
95% CI 0.61 to 0.78; 30-59min: IRR=0.85, 95% CI 0.74
to 0.98; 120-240min: IRR=0.88, 95%CI 0.72 to 1.09;
60-119min as the reference group).

Having some types of maternal complications during
labour, delivery or early postnatal period was associated
with longer length of stay (IRR=2.41,95% CI 2.16 to 2.70).
Aged 22 years or elder at the first pregnancy was associ-
ated with longer length of stay (IRR=1.25, 95% CI 1.13
to 1.40), compared with those aged between 18 and 21
years. Compared with normal birth weight (2.5-3.9kg),
low birth weight was associated with shorter length of stay
(IRR=0.78, 95%CI 0.71 to 0.87), although heavy birth
weight had no significant association (IRR=0.86, 95% CI
0.72 to 1.04). Mothers who gave birth between 11:00
and 02:00 were more likely to stay longer (11:00-19:00:
IRR=1.11, 95%CI 1.01 to 1.22, 20:00-02:00: IRR=1.15,
95% CI 1.02 to 1.30), as compared with those who gave
birth between 03:00 and 10:00. Having experienced a
child’s death had no significant association (IRR=1.15,
95% CI 0.93 to 1.42).

Delivery attended by an auxiliary staff was associated
with shorter length of stay, as compared with delivery
attended by a physician and a nurse even after adjusting
for complications and other factors (IRR=0.86, 95% CI
0.75 to 0.98). Giving birth in the PHCC was associated
with shorter length of stay (IRR=0.67, 95% CI 0.58 to
0.79), compared with the health posts. Having physical
space to stay overnight in a health facility was associated
with longer length of stay (IRR=1.20,95% CI 1.07 to 1.34).

Mothers who had more support from FCHVs were more
likely to stay shorter (middle: IRR=0.84, 95% CI 0.76 to
0.93, higher: IRR=0.81, 95% CI 0.72 to 0.92), compared
with those with less support. Compared with mothers who

3

Table 2 Negative binomial regression: factors associated

with the length of stay (n=350)

Variables IRR 95% ClI P value
Education
Up to secondary (grades Reference
1-10)
No formal education 0.87 0.77 to 0.99 0.030
More than secondary 1.12 1.01to 1.25 0.031
(grade 11 or above)
Ethnicity/caste
Janajati Reference
Brahmin/Chhetri 1.02 0.92t0 1.13 0.727
Dalit 1.06 0.92t01.23 0.393
Other 0.73 0.45t01.18 0.198
Religion
Hindu Reference
Buddhist 0.82 0.70 to 0.98 0.025
Others 0.87 0.72t0 1.04 0.119
Wealth index
Poorest Reference
Middle 1.02 0.911t00.13 0.767
Richest 1.10 0.94 to 1.29 0.246
Travel time to a health facility (min)
60-119 Reference
<30 0.69 0.61t00.78  <0.001
30-59 0.85 0.74 t0 0.98 0.022
120-240 0.88 0.72 to 1.09 0.239
Complications during 2.41 2.16 t0 2.70 <0.001
labour, delivery and soon
after delivery
Age at the first pregnancy (years)
18-21 Reference
<18 0.95 0.82to 1.10 0.515
>22 1.25 1.13t01.40  <0.001
Child’s birth weight (kg)
2.5-3.9 Reference
<25 0.78 0.71t00.87  <0.001
>4.0 0.86 0.72 to 1.04 0.131
Timing of giving birth
03:00-10:00 Reference
11:00-19:00 1.1 1.01to 1.22 0.036
20:00-02:00 1.15 1.02 to 1.30 0.019
Having an experience ofa 1.15 0.93 to 1.42 0.198
child death, who was born
alive but later died
Birth attendant
Nurse Reference
Physician 1.07 0.95to 1.20 0.244
Health assistant/auxiliary 0.86 0.75t0 0.98 0.027
health worker/auxiliary
nurse and midwife
Level of facility
Continued
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Table 2 Continued

Variables IRR 95% ClI P value
Health post Reference
Primary healthcare 0.67 0.58 t0 0.79 <0.001
centre
District hospital 0.98 0.85t0 1.14 0.830
Having a physical space 1.20 1.07 to 1.34 0.002
mothers and newborns
could stay overnight in a
health facility
Component of PNC
Lowest Reference
Lower 0.99 0.88to 1.12 0.906
Higher 0.91 0.80 to 1.03 0.137
Highest 1.04 0.92t01.18 0.551
FCHV’s support
Lower Reference
Middle 0.84 0.76 to 0.93 0.001
Higher 0.81 0.72 t0 0.92 0.001

Family members accompanied with a mother when labour started
to a health facility

Family-in-law Reference

Husband/friend/aunt/ 1.16 1.04 to 1.29 0.007
alone

Respondent’s own family 1.17 1.03t0 1.34 0.018
Both families 1.10 0.951t0 1.28 0.195

Husband’s sharing of childcare

50 or more Reference

<40% 1.02 0.92t0 1.14 0.667
40%-49% 1.10 0.99 to 1.22 0.090

P values less than 0.05 are highlighted in a bold font.
FCHV, female community health volunteer; IRR, incident rate ratio;
PNC, postnatal care.

were accompanied by family-in-laws only, mothers accom-
panied by their parents, siblings or husband only were
more likely to stay longer (respondent’s family: IRR=1.17,
95%CI 1.03 to 1.84; others: IRR=1.16, 95% CI 1.04 to
1.29). The husband’s share of childcare had no signifi-
cant association (<40%: IRR=1.02, 95% CI 0.92 to 1.14;
40%-49%: IRR=1.10, 95% CI 0.99 to 1.22; 50% or more
as the reference group).

Figure 2 shows the time gaps between the last check-up
in the health facility and discharge for mothers without
complications and having received check-up before
discharge (n=141). Among 141 mothers who did not have
complications, 45 (31.9%) received the last check-up
3hours or less before discharge.

Table 3 summarises the 350 responses from an open-
ended question on reasons for deciding the timing of
discharge from a health facility. The responses were
divided into the following six categories: physical condi-
tion (n=270), health staff’s suggestion (n=129), access to
the facility (n=94), characteristics of the facility (n=90),

family matters (n=54) and the timing of delivery (n=7).
Among mothers who mentioned that their delivery was
normal as a reason for deciding the timing of discharge
(n=224), about two-thirds (n=149) stayed less than
24 hours. Among mothers who answered that health
personnel advised them to be discharged (n=129), almost
half (n=65) stayed less than 24 hours. Mothers who raised
both living nearby and far from the health facility as
reasons for deciding the timing of discharge were more
likely to answer that they stayed less than 24 hours.

DISCUSSION

This study investigated the situation and factors behind
early discharge from a health facility after childbirth in
Dhading, Nepal. This study has three major findings.
First, after childbirth, more than half of mothers were
discharged from a health facility without staying at least
24 hours as recommended, and the length of stay was
extensively different across health facilities that mothers
gave birth. Second, the following points were associated
with the length of stay: (1) characteristics of a health
facility, (2) mother’s characteristics and (3) external
support. Lastly, among mothers without complications,
only about one-thirds received the last check-up 3hours
or less before discharge.

In this study, the length of stay varied substantially
among health facilities. The distribution of the length
of stay by health facility changed when compared with
all the cases and uncomplicated cases in hospital A and
PHCC B. Mothers with complications might choose these
higher-level health facilities and possibly stayed longer.
The share of discharge within 24 hours was higher in the
study area (61.7%) than in the national representative
data (46.5%).% Mothers who had complications and who
had planned caesarean section may seek higher health
facilities in Kathmandu. The markedly low caesarean
section rate (0.3%) in this study supports this possibility.

Compared with giving birth in the health posts, giving
birth in the PHCC were associated with shorter length
of stay. This finding contradicted a previous study in
Tanzania, which found that delivery in the higher tier of
a facility, such as a hospital, was associated with longer
length of stay.'” Health facility characteristics can explain
this contradiction. In addition to the physical condition
of mothers and newborns and the health facility’s policy
related to the timing of discharge, comfortable environ-
ment such as temperature, bed and food availability and
smell were raised as a reason to leave early in the open-
ended question in this study. Such an environmental situ-
ation is commonly seen in many low-income countries.**
When the facility had a physical space where a mother
and a newborn could stay overnight, mothers were more
likely to stay longer in this study. A study in Tanzania
shows a reason for leaving health facilities early, such as
pressure from a health facility to leave early to accom-
modate other mothers, facility limitations such as lack of
space to stay, cook and do laundry and health facility’s
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Figure 2 Time gap between timing of the last check-up and discharge (n=141). Figure part A represents time (hours) between
childbirth and the last check-up that a mother received before discharge. Figure part B (a red horizontal bar) represents time
(hours) between the last check-up and discharge. The following mothers were excluded from this figure: (1) who had some
types of complication during labour, delivery or early postnatal period and (2) who did not receive postnatal check during the
stay in a health facility or who did not remember whether she received the check.

operation hours.'” The results of this study add evidence
to these previous findings.

Travel time to a health facility of less than 60 minutes
was associated with longer length of stay, as compared with
those of 60-119min. However, no significant difference
was seen between mothers whose travel times were 60—119
and 120-240 min. Mothers who travelled for 120-240 min
did not have the option of transportation means other
than a stretcher carried by families or neighbours. Thus,
some mothers were discharged earlier to fit their fami-
ly’s schedule, as described in the open-ended question.
Moreover, as many people engage in agriculture, or raise
livestock, it may also be challenging for families to leave
their home for a long time to care for their mothers.”
In this study, mothers who gave birth between 11:00 and
02:00 were more likely to stay longer as compared with
the other period of the day. This is possibly because of
poor infrastructure such as road conditions and trans-
portation.” In the open-ended question, mothers raised
transportation availability and darkness as a reason for
leaving the health facility (table 3). After getting dark,
going home with a postnatal mother and child without
transportation can be difficult in such settings.

Aged 22 years or elder at the first pregnancy was associ-
ated with longer length of stay, as compared with younger
age at the first pregnancy. This is possibly because with
age, they have more knowledge and can gain autonomy
in decision making on the use of maternity care services.”’
Studies in Nepal, India and other countries show that

ages at the first birth and marriage are positively associ-
ated with the utilisation of ANC.* It can also be applied
for the length of stay and PNC use, too. The normal birth
weight of a newborn was associated with a longer length
of stay in this study. In a previous study, lower birth weight
was associated with longer length of stay of mothers.* In
this study, ‘the length of stay’ was defined as the length
of stay at the facility where the mother gave birth, and it
did not include the time after moving to seek care in a
higher level health facility. In low birth weight newborns’
cases, mothers might need to leave quickly from a health
facility where they gave birth to seek more advanced care,
particularly from PHCCs or health posts that provide
basic emergency obstetric and newborn care only.

In this study, mothers who were accompanied by their
parents, siblings or husband only were associated with
longer length of stay, as compared with those who were
accompanied by parents-in-laws or siblings-in-laws. This
may be due to pressure from their family-in-laws to be
discharged early to work at home or to show the newborn
to the family at home since 60% of mothers lived with
their family-in-laws in the current study. Mother-in-laws
are influential in providing advice, care and support
during pregnancy and after delivery.” * Mothers who
had more support from FCHV were more likely to stay
for a shorter length in this study. FCHV might provide
more support for mothers who stay for a shorter length
at a health facility and return home earlier, although this
study did not have data to verify this hypothesis.
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Table 3 The length of stay by reasons the mothers discharge at the timing (n=350)

<24hours >24hours Length of

stay stay stay (hours)
Category 1 N Category 2 N (n=216) (n=134) Median
Health staff's 129  The health personnel permitted discharge 129 65 64 23
suggestion
Physical condition 270 A mother had a complication 38 3 35 48
A newborn baby had a complication 8 3 5 48
Delivery was normal 224 149 75 15
Access to a health 94  The health facility is far from the house 16 14 2 11.5
facility The health facility is nearby the house 59 47 12 12
Transportation availability 19 19 0 9
Characteristics of a 90 Did not like the environment of the health 18 14 4 12
health facility facility
There was no space to stay 22 14 8 12.5
The health personnel availability 2 2 0 4.5
To get better care at home 27 19 8 15
To take better food at home 18 10 8 19
Family support was available at home 8 8 0 15
Family matters 54  Family member suggested to be discharged 9 6 3 12
The companion had to go back 4 4 0 8.5
The mother had to do housework 5 4 1 9
The mother had to do agriculture work & 2 1 21
The mother had to take care of the older 21 15 6 15
children
Family members were waiting at home 8 3 0 8
Financial reason 9 1 8 48
The timing of delivery 7  Holiday/had an event/winter/husband was 7 5 2 9

sick/darkness

Most mothers were left for a long time at a health
facility after receiving the last check-up before discharge
in this study. This suggests that mothers and newborns
did not always receive adequate care at proper timing,
even if they stayed for more than the recommended 24
hours. According to the WHO Safe Childbirth Checklist,
assessing mothers and newborns at the time of discharge
is important to confirm that they are healthy enough to
discharge.” This risk assessment before discharge from
health facilities plays a vital role in reducing readmis-
sion and avoiding a delay in detecting complications
in mothers and newborns.” Particularly in settings
where returning to a health facility after discharge is
uncommon, assessment before discharge is important.
What matters is not how long they stayed, but whether
they receive adequate care during their prolonged stay
at a health facility and whether they can safely return
to start their life at home. Further studies should
be conducted to measure the quality of care during
check-ups at health facilities, in addition to the timing
of the check-ups.

Limitations

First, this was a cross-sectional study, and it did not
examine causal inference. For example, those who stayed
longer might be more likely to be diagnosed with some
types of complications. However, this study provided
detailed information on the option of the length of stay
at a health facility and factors behind the choice, which
reflects both the current level of health systems and
sociodemographic conditions among mothers and their
families. Second, this study was based on mothers’ self-
reports. Over-reporting or under-reporting could occur,
particularly regarding variables that quantified their
experiences and the conditions of childbirth, such as the
length of stay at a health facility, the components of PNC
and the child’s weight of birth. Part of possible imprecise
reporting might be due to a social desirability bias. The
time from childbirth varies among mothers at the time
of interview, and this might have affected their reports,
too. Nonetheless, as this study highlighted it, health facil-
ities might not have a reliable record on the timing of
discharge owing to missing the required check-up at the
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timing of discharge. Self-reporting, however, may be the
only method to measure the timing of discharge in this
study area. The response rate was almost 100%, which
minimised the chance of selection bias. Incorporating
the time of providing care in medical records should be
promoted to improve the quality of medical records, and
future studies should assess such records for objective
measurements. Third, mothers were recruited only at
public facilities, and this study did not include mothers
who gave birth at private facilities. Almost 80% of facility
deliveries were made at public health facilities in the
province where Dhading District was located in 2016.%
Future studies should include all types of health facilities
within a target area. Fourth, some mothers were excluded
from this study owing to geographical access during the
data collection and incomplete medical records. This can
limit the generalisability of the findings. Nevertheless,
this study contacted mothers by visiting their community,
not by meeting them when they returned to health facil-
ities only. This could minimise the attrition of mothers
listed in the medical records. Fifth, the negative binomial
regression model did not adjust for multiple compari-
sons. The model had 17 independent variables to test the
statistical significance of each independent variable with
the length of stay. Each of the significance testing involves
type I error; that is, there might have an elevated possi-
bility of committing type I error of at least one of these
variables. However, this model tested if each independent
variable was statistically significant and did not examine
the joint significance of two or more independent vari-
ables were collectively significant, which could justify not
to adjust for multiple comparisons.

CONCLUSIONS

In this study, more than half of mothers were discharged
from a health facility within 24 hours after childbirth, and
about two-thirds did not receive the last check-up within
3hours before discharge in Dhading, Nepal. Multiple
factors, such as mothers’ conditions, facility characteris-
tics and external support, were associated with the length
of stay after childbirth. Even if mothers stayed for a long
time, they might not necessarily receive high-quality care.
The findings of this study call for enforcing the guide-
lines on the minimum length of stay after childbirth
and proper assessment before discharge, in addition
to improving the facility environment to enable longer
stay. The level of understanding among family members
should be enhanced by citing the importance of mothers
and newborns staying long enough at a health facility,
particularly among family members who accompany
mothers and newborns, facilitate transportation and
decide on household task allocation.
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