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Abstract 
Objective: we aimed to investigate the possible causes of death among preterm and LBW infants admitted to 
the post-delivery ward and/or NICU at Mahosot Hospital, Lao PDR, and the possible factors that influence 
preterm and LBW infants’ survival.  

Methods: A retrospective cross-sectional study was conducted between by reviewing the treatment and 
outcomes for preterm and LBW infants admitted July - November 2017  to Mahosot Hospital in Vientiane, 
Lao PDR.  

Results: Of 3,500 births in 2017, 224 (6.4%) were preterm, 350 (9.4%) were LBW and 106 (30.2%) were term 
LBW; 98 preterm births (43.8%) and 21 (19.8%) term LBW babies were admitted to the NICU. Enrolment 
included 93 cases including 86 (92.5%) preterms and 7 term LBW neonates, of whom 47 (54.7%) and 2 were 
admitted to NICU, respectively. Enrollees were mostly male, Lao Loum, born vaginally at Mahosot Hospital; 
3.2% were extreme preterm, 15.1% were very preterm, 74.2% moderate to late preterm and 7.5% term LBW; 
2.2% were extremely LBW, 16.1% very LBW, 63.4% LBW and 18.3% normal birth weight. All 44 (47.3%) 
preterm or LBW babies admitted to the postnatal ward survived. Of the 49 (52.7%) admitted to the ICU, 18.4% 
died. All neonates who died were preterm of gestational age ranging 25-36 weeks and birth weight 730-2220g. 
Babies admitted to the NICU were mostly diagnosed with respiratory distress syndrome (RDS, 39.7%), 
neonatal infections (31.7%), asphyxia (9.5%) and congenital malformations (4.8%). Patient care. Antenatal: 
5.9% of preterm births <32 weeks received magnesium sulfate, and 27% of births 24-34 weeks gestational age 
received antenatal steroids. Postnatal: 37.6% received skin-to-skin contact (SSC), and 15% maintained SCC 
until breastfeed completed, 68.8% received exclusive breastmilk as first feed and 24.5% kangaroo mother care. 
Only 7.5% were monitored for hypoxemia and 24.7% for hypothermia. Weights were not checked prior to 
discharge. Case management: Around two-thirds of babies with risk factors for sepsis received prophylactic 
antibiotics. Most (77.6%) babies during the NICU admission received antibiotics, all of whom had a CBC and 
blood culture; but half without a diagnosis of sepsis or risk factors. Most (79.6%) preterm and LBW babies 
admitted to the NICU were given oxygen. About one-quarter of babies with RDS died. Very LBW infants 
rarely received supplementation with vitamin D, phosphate, iron and calcium.  

Conclusions: Most study participants were late preterm and LBW. Just under 10%  died. Care can be 
improved,  including antenatal administration of magnesium sulfate and antenatal steroids that needs to be 
vastly increased for eligible mother in preterm labor. Respiratory management needs further investigation for 
gaps. Feeding with breastmilk and checking vital signs appear to be strengths. 

Copyright: Ó 2021 Phrasidthideth et al. This is an open-access article distributed under the terms of the 
Creative Commons Attribution Licence, which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author and source are credited. 
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Introduction 
Newborn infants in Lao PDR are estimated to have 
the highest rate of death within the Western Pacific 
Region (WHO WPRO, 2014) and are estimated to 
account for 45% of all under-five deaths, with 12% 
of these thought to be due to preterm 
complications, although the exact reasons are 
unknown. While prematurity is the leading cause 

of under-5 deaths, the exact causes of death in 
premature infants is often unknown or not 
documented (Milner et al, 2013).  

In 2013, the Lao Ministry of Health in 
collaboration with the World Health Organisation 
(WHO) and partners introduced the Early Essential 
Newborn Care (EENC) program to improve 
newborn care and reduce newborn deaths in Laos 
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(WHO WPRO, 2014a, 2014b). It is estimated that 
by implementing simple low cost interventions in 
the first few days of life, such as those embedded 
in the EENC program, overall newborn mortality 
could be reduced by up to 75% (Darmstadt et al., 
2005).   

In many countries, health care-acquired infections 
account for more than half of neonatal deaths. 
Newborns are at higher risk of acquiring health 
care-associated infection in developing countries, 
with infection rates three to 20 times higher than in 
high-income countries (WHO Global Alert and 
Response 2015). Poor hand hygiene is a major 
contributor. Thus, EENC starts with good quality 
hand hygiene. Immediately after birth, babies are 
dried and put in skin-to-skin contact (SSC) with 
their mothers which has many known benefits to 
the newborn baby including thermal regulation, 
reduction in hypoglycemia and improved bonding. 
Hypothermia can cause delayed foetal-to-newborn 
circulatory adjustment, acidosis, hyaline 
membrane disease, coagulation defects, infection 
and brain haemorrhage (Tunnel et al, 2000). This is 
even more so the case for preterm and low birth 
weight infants because of their low reserves, 
immature organs and high surface area compared 
to their weight (WHO WPRO, 2018). Every second 
of exposure to the outside environment results in 
heat loss via evaporation, conduction, convection 
and radiation. Thorough drying, direct SSC 
immediately upon delivery and covering with a 
blanket and bonnet (prior to cord clamping) 
mitigate this threat (WHO, 1993). Sustained SSC 
also initiates colonization of the newborn with 
maternal flora (as opposed to hospital flora) and 
facilitates olfactory learning, successful intake of 
colostrum and sustained breastfeeding (Mizuno et 
al, 2004; Moore et al, 2016). Breastfeeding is 
associated with fewer child infections, increases in 
intelligence, and probable reductions in overweight 
and diabetes (Victora et al, 2016). Breastfeeding 
initiation within the first hour is associated with a 
dose-related reduction in infection-related deaths 
compared to delayed breastfeeding initiation. It 
also increases the likelihood of sustained 
breastfeeding (Edmond et al, 2007). In a study 
across 8 countries including 150 hospitals, the 
duration of uninterrupted SSC showed a strong 
dose–response relationship with early initiation of 
breastfeeding through 90 min after birth. 
Furthermore, exclusive breastfeeding at discharge 
was strongly associated with uninterrupted SSC of 
30–59, 60–89 and above 90 min after birth, 
regardless of mode of delivery (Li et al, 2020). 
Delaying cord clamping until cord pulsations stop, 
typically around one to three minutes, reduces the 
risk of anaemia (McDonald et al, 2013). 
Furthermore, in preterm infants, delayed cord 
clamping is associated with less need for 
transfusion, better circulatory stability, less 

intraventricular haemorrhage (all grades) and 
lower risk for necrotising enterocolitis (Rabe et al, 
2012). Near continuous kangaroo mother care has 
numerous benefits for preterm and low birth weight 
infants, the most striking of which is a 40% 
reduction in neonatal mortality (Conde-Agudelo et 
al, 2016).  In a pre-post study in Da Nang Hospital 
for Women and Children, Viet Nam, a total of 
13,201 live births were delivered pre- and 14,180 
live births post-EENC introduction. Post-EENC, 
delivery practice scores, rates of early and 
prolonged SSC and early breastfeeding rose 
significantly. NICU admissions (relative risk [RR] 
0.68; 95% confidence interval [CI] 0.64–0.71; p < 
0.0001), hypothermia on NICU admission (RR 
0.72; 95% CI 0.65–0.81, p < 0.0001) and sepsis 
(RR 0.28; 95% CI 0.23–0.35, p < 0.0001) all 
decreased. Meanwhile, exclusive breastfeeding 
rates in NICU increased from 49% to 88% (p < 
0.0001) and of kangaroo mother care (KMC) from 
52% to 67% (p < 0.0001). Reduced formula use 
resulted in decreased monthly costs. (Tran et al, 
2018). Another study showed that in the 
Philippines, newborn care practices have vastly 
and sustainably improved between 2008 and 2015 
using EENC (Silvestre et al, 2018). 

EENC has been widely implemented in the 
Western Pacific Region. By August 2017, 3366 
facilities had introduced Early Essential Newborn 
Care (EENC) and 30 251 staff had been coached, 
with Cambodia and the Philippines achieving the 
regional Action Plan target of 80% of facilities 
adopting EENC. Term babies had improving rates 
of immediate SSC contact (75%), sustained STS 
contact until the first breastfeed (57%) and 
exclusive breastfeeding (85%). EENC teams had 
been formed by 55% of hospitals, a dramatic 
improvement from 2015, but only 19% conducted 
the routine quality of care assessments essential for 
sustaining practice. Overuse of caesarean section 
remains common in many countries but only 26% 
babies born by caesarean section receive EENC. 
High rates of separation of stable preterm babies 
and babies born by caesarean section for 
observation increases risk of hypothermia, 
infection and death (WHO WPRO, 2018). 

Preterm babies account for half of all newborn 
deaths and benefit from EENC. However, they 
receive far less attention historically. In EENC 
assessments, they were less likely than term babies 
to receive immediate SSC (56%), breastfeeding 
without separation (29%) and exclusive 
breastfeeding (69%). Kangaroo Mother Care 
(KMC) was received by 35% of preterm babies, an 
increase from 7% in 2015, but only 15% received 
it for at least 18 of the previous 24 hours. Lao PDR 
at the time of data collection for this thesis, KMC 
had not yet been introduced (WHO WPRO, 2018).  
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As a result of these findings the Lao EENC team 
has requested assistance in further evaluating the 
case management of preterm and low birth weight 
(LBW) infants in Lao PDR to look at outcomes and 
opportunities for improvement in preterm and 
LBW care. This study aimed to evaluate preterm 
and low birth weight infants at all infants admitted 
to Mahosot Hospital, within the first 28 days of life 
who were born prematurely or with low birth 

weight. These infants were reviewed daily and 
information about their conditions, management 
and outcomes were collected. By collecting this 
research from this cohort of infants we provide 
how premature infants were cared for, and the 
areas where practice is misaligned with 
recommended management. The burden of 
prematurity and low birth weight infants in Lao 
PDR a central hospital was evaluated. 

 
Figure 1. Respiratory support needed by subjects admitted to the NICU, Mahosot Hospital, 1 July - 26 
November 2017.

Methodology 
Study design:  

A descriptive cross-sectional study was conducted 
for reviewed the treatment and outcomes for 
preterm and LBW infants admitted to Mahosot 
Hospital in Vientiane, Lao between July - 
November 2017. 

Study population: 

Our population was selected from NICU from 
Mahosot Hospital.  

▪ Inclusion criteria: neonates with birth 
weight < 2500 g and/or gestation <37 
weeks admitted to post-delivery or NICU 
wards at Mahosot Hospital with a parent 
has consented to involvement in the study 

▪ Exclusion criteria: any infant >28 days of 
age at the time of admission to Mahosot 
Hospital 

Research time and instruments:  

The study team comprised of Lao paediatricians 
and paediatric residents working in the NICU from 
Mahosot Hospital.  

Each day a NICU paediatric resident visited the 
delivery room, post-delivery ward and NICU to 
screen for study participants. Screening entailed 
reviewing the admission book and asking the 
doctors and nurses on the ward. If eligibility was 
confirmed (according to inclusion and exclusion 
criteria), a unique study ID was allocated to the 
study participant and their details recorded in the 
enrolment book. The study team approached 
eligible participants, explained the study aims and 
approach and obtained informed consent from the 
study participant parent (Annex 1).  

Once enrolment was completed, the study team 
used the patient medical record to complete the 
details on a standardised case record form (CRF, 
Annex 2). Details were clarified with the health 
staff responsible or the guardian for the participant 
if the study team was unable to find the information 
in the medical record. Details recorded included 
antenatal history, birth details, condition of the 
newborn infant at birth, diagnoses, complications, 
and management and monitoring that occurs 
during the admission.  

The study team assessed the study participants for 
new morbidities daily until the final outcome of 
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discharge or death. If any new morbidity had 
developed, the details were added to the CRF. At 
discharge, outcomes were entered into the CRF 
and a photocopy of the medical records were 
obtained. This was kept with the case record form 
in a secured storage within the study office.  

It is estimated that approximately 15-20 preterm 
and/or LBW infants are admitted to NICU at 
Mahosot Hospital each month each month.  

Data was collected on a standardised paper CRF. 
Data was then entered into KoBo Toolbox, a free 
open-source tool for mobile data collection. The 
data was then exported and statistical analysis 
completed in SPSS statistical program, Version 
26.  

Sample size and sampling method:  

No calculation of the sample size was made  

Ethical considerations:  

Ethical approval from Human Research Ethic 
Committees, Ministry of Health was obtained on 
11 January 2016. 

Statistical Analyses:  

Data obtained was entered into Microsoft Excel 
(ME) and analysed using SPSS software (version 
20.0) Descriptive analyses of all the explanatory 
and outcome variables were done using mean and 
standard deviation for quantitative variables, 
frequency and percentages for categorical 
variables.  

Table 1. Enrolment, place of admission and outcome per gestational and birth weight age categories, 
n (%), Mahosot Hospital, 1 July - 26 November 2017. 

 Variable 
  

Total enrolled Admitted to NICU Not admitted to NICU Died  

N = 93 N = 49 (52.7) N = 44 (47.3) N = 9  (9.8) 

Gestation N (%) N (%) N (%) N (%) 

<28  3 (3.2) 3 (100) 0 (0) 3 (100) 

28-31 14 (15.1) 14 (100) 0 (0) 3 (21.4) 

32-<37 69 (74.2) 30 (43.5) 39 (56.5) 3 (4.3) 

>37 7 (7.5) 2 (28.6) 5 (71.4) 0 (0) 

Birthweight (g)    

<1000 2 (2.2) 2 (100) 0 (0) 2 (100) 

1000 to 
<1500 15 (16.1) 15 (100) 0 (0) 3 (20) 

1500 to 
<2500 59 (63.4) 32 (54.2) 27 (45.8) 4 (6.9) 

>2500 17 (18.3) 0 (0) 17 (100) 0 (0) 

Results 
Total births, gestational age, birthweight, 
place of admission and data completeness 
Of the total 3500 births in 2017, 224 (6.4%) were 
preterm, 350 (9.4%) were low birth weight. Of the 
low birth weight babies, 106 (30.2%) were term but 
low birth weight. A total of 98 preterm births 
(43.8%) and 21 (19.8%) term low birth weight 
babies were admitted to the NICU. Enrolment 
included 93 cases which including 86 (92.5%) 
preterm, 47 (54.7%) of whom admitted to NICU. 
Of the seven term LBW neonates, two went to 
NICU and five went to post-delivery ward. Of the 
93 preterm or low birth weight babies in the study 
population, 3 (3.2%) were extreme preterm, 14 

(15.1%) were very preterm, 69 (74.2%) were 
moderate to late preterm and 7 (7.5%) were term 
babies. Of the 93 preterm or low birth weight 
babies in the study population, 2 (2.2%) were 
extremely low birth weight, 15 (16.1%) were very 
low birth weight, 59 (63.4%) were low birth 
weight, 17 (18.3%) were normal birth weight 
(Table 1).  

Mortality and morbidity 

All 44 preterm or low birth weight babies admitted 
to the postnatal ward survived and were discharged 
well. Of the 49 admitted to the ICU, 9 (18.4) died, 
5 (10.2%) were discharged unwell and 14 (28.6%) 
had a poor outcome. All neonates who died were 
preterm of gestational age ranging 25-36 weeks 
and birth weight 730-2220g.  
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Table 2. Demographics and route of 
delivery, Mahosot Hospital, 1 July - 26 
November 2017. 

Variable Total enrolled (N = 93) 

  N (%) 

Sex  

Male 53 (57) 

Female 40 (43) 

Ethnicity  

Lao Loum 91 (97.8) 

Hmong 2 (2.2) 

Place of birth  

Study 
hospital 86 (92.5) 

Non study 
hospital 5 (5.4) 

Home  1 (1.1) 

Other 1 (1.1) 

Type of delivery  

Vaginal birth 75 (80.6) 

Caesarean 
section  17 (18.3) 

The three extreme preterm babies all were admitted 
to the NICU and died. Of the 14 very preterm 
babies, all were admitted to the NICU, 3 (21.4%) 
died, 1 (7.1%) were discharged unwell and 10 
(71.4%) were discharged well. Of the 69 moderates 
to late preterm, 30 (43.5%) were admitted to the 
NICU, 3 (4.3%) died, 4 (5.8%) were discharged 
unwell and 61 (88.4%) were discharged well. 
Finally, all 7 low birth weight term babies were 
discharged well. In total, 9 (9.6%) died, 5 (5.3%) 
were discharged unwell and 78 (83.8%) were 
discharged well (Table 1).  

Table 3. Proportion of mothers of at-risk 
preterm babies receiving magnesium sulfate 
and antenatal steroids, Mahosot Hospital, 1 
July - 26 November 2017 

Intervention, N Number eligible 
received, n (%) 

Magnesium Sulfate for 
<32 weeks GA, N = 17 1 (5.9) 

Antenatal steroids for 28-
34 weeks GA*, N=37 10 (27.0) 

*Without evidence of maternal infection including 
fever during labor, prolonged rupture of 
membranes or purulent or foul-smelling amniotic 
fluid. 

Demographics and route of delivery 

Babies were mostly male, Lao Loum, born 
vaginally at Mahosot Hospital (Table 2).   

Current case management for preterm and low 
birthweight babies 

Antenatal care 
Very few mothers of babies needing neural 
protection or antenatal steroids for lung maturity 
received these medicines (Table 3).  

Postnatal care 

Of all 93 babies, 35 (37.6%) received skin-to-skin 
contact (SSC), 14 (15.0%) were maintained there 
through a completed breastfeed and 64 (68.8%) the 
first feed was exclusively breastmilk. Of the 49 
admitted to the NICU, only 1 (2.0%) received SSC, 
but not through a completed breastfeed and 23 
(46.9%) the first feed was exclusively breastmilk. 
Of the babies not admitted to the NICU, 34 (77.2%) 
received SSC which was maintained through a 
complete breastfeed and 42 (95%) the first feed 
was exclusively breastmilk. Of the 49 admitted to 
the NICU 12 (24.5%) received KMC (Table 4). 

Resuscitation was reportedly given to 18 (19.4%) 
of all 93 babies and 7 (7.5%) suctioned, all of 
whom admitted to the NICU. Checking of oxygen 
in the delivery room was rarely done and 
temperature was checked for about a quarter, all of 
whom were on the postnatal ward. Vital signs 
seemed to have been checked routinely but repeat 
weights were not checked prior to discharge for any 
baby (Table 4). 

Prevention and management of common 
conditions 

Sepsis 

There were 10 cases within the cohort who were 
identified to have risk factors for sepsis. Seven of 
these cases went to NICU and had a CBC and 
Blood culture performed and received appropriate 
antibiotics. However, three cases with sepsis risk 
factors were admitted to the post-delivery ward and 
did not get any investigations or antibiotics.  

Of the 49 neonates admitted to the NICU 38 
(77.6%) neonates, were given antibiotics. As 
mentioned, seven of these had documented risk 
factors for sepsis and an additional 12 cases were 
diagnosed with sepsis. However, 19 (50%) cases 
admitted to NICU were given antibiotics without a 
diagnosis of sepsis or risk factors. All neonates 
who were given antibiotics were investigated with 
a CBC and blood culture. There were no lumbar 
punctures documented within the cohort.  

Respiratory Distress 

Of the 49 NICU admissions, 39 (79.6%) received 
some form of respiratory support: 15 (30.6%), 
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oxygen by nasal prongs, 10 (20.4%) CPAP, and 14 
(28.6%) ventilation (Figure 1). Of the 25 neonates 
diagnosed with Respiratory distress syndrome 
(RDS) all received respiratory support with 44% 
requiring ventilation and 40% requiring CPAP. 
Poor outcomes were high with a case fatality rate 
of 28% and an additional 8% discharged unwell. 
Thirteen (26.5%) had conditions other than sepsis 
including birth asphyxia, 7 (14.2%), congenital 
heart disease, 3 (4.0%), jaundice, 3 (6.1%); 
anaemia, hypoglycemia, ABO incompatibility, 
Down Syndrome, hypothermia all had 1 (2.0%); 4 
(8.1%) had multiple conditions.  

Management of Very Low Birthweight Infants 

Very Low Birthweight Infants babies rarely 
received needed supplements (Table 5). 

Discussion 
Of 3500 total births, 224 (6.4%) were preterm and 
350 (9.4%) were low birth weight. This compares 
to an estimated 10% of preterm for Lao PDR as a 
whole.  

The study included 93 preterm or low birthweight 
infants during July-November 2017. Of the 87 
preterm babies with data, 3 (3.4%) being extremely 
premature and 14 (20.3%) very preterm has slight 
over-representation of these categories compared 
to global averages. One might expect a tertiary care 
center to have a higher representation of extremely 
and very preterm babies than it does.  

All three extremely preterm babies had died. 
However, very preterm (71.4%) and especially 
moderate and late preterms (88.4%) and term LBW 
(100%) had much higher rates of being discharged 
well. Overall 9.6% of preterm and low birth weight 
babies had died and 5.3% were discharged unwell. 
As all babies triaged to the postnatal ward were 
discharged well, triaging may be a strength of the 
hospital; however, the data does not include those 
originally in the postnatal ward and transferred to 
the NICU. About one-fifth (19.4%) of the babies 
received resuscitation. Neonates with respiratory 
distress syndrome had high mortality. 

 

 

Table 4. Proportion of newborns receiving key postnatal interventions, Mahosot Hospital, 1 July – 26 
November 2017 

Variable 
Total 

enrolled 
Admitted to 

NICU 
Not admitted to 

NICU 

N = 93 N = 49 (52.7) N = 44 (47.3) 

EENC  N (% of total) N (% of 
NICU) 

N (% of not 
NICU) 

Skin to skin  35 (37.6) 1 (2.0) 34 (77.2) 

Skin to skin until BF 14 (15.0) 0 34 (77.2) 

First feed EBM (Breastfeed or orogastric) 64 (68.8) 23 (46.9) 42 (95.5) 

Kangaroo mother care (KMC) (at any stage) 12 (24.5) not documented  

Delivery room care    

Resuscitation 18 (19.4) 18 (36.7) 0 (0) 

Suctioning 7 (7.5)) 7 (14.2) not documented 

Temperature check 23 (24.7) 0 23 (100) 

Oximetry 7 (7.5) 0 7 (100) 

 Postnatal ward or NICU   

Vital signs checked  49 (100) 44 (100)  

Repeat weight checked prior to discharge 0     

Preterm and low birthweight infants were more 
likely to be male. This is a known phenomenon as 
males tend to have poorer neonatal outcomes 
overall. The population was overwhelmingly Lao 
Loum which is consistent with the population 
served by the hospital. Minorities besides Hmong 
were not found. Births included were primarily 

(92.5%) were born in the hospital but a small 
percentage were referred (5.4%) or born at home or 
elsewhere (1.1%). Most (80.6%) were born 
vaginally. The use of magnesium sulfate is 
recommended for women at risk of imminent 
preterm birth before 32 weeks of gestation for 
prevention of cerebral palsy in the infant and child; 



Lao Medical Journal (2021), Issue 12: Page 31-40                    Phrasidthideth et al - Page 37 

however, only a few percentage (5.9%) of babies 
were recorded to have received it (WHO, 2014b, 
2015). Skin-to-skin contact benefits newborn 
babies including preterm and low birth weight 
babies through improved thermal regulation, 
reduction in hypoglycemia and improved bonding. 
The duration of uninterrupted SSC was found in 
another study to have a strong dose–response 
relationship with early initiation of breastfeeding 
through 90 min after birth and exclusive 
breastfeeding at discharge. This was regardless of 
mode of delivery. About one-third (37.6%) and 
were placed in skin-to-skin contact (SSC), 15% 
maintained SSC through a completed breastfeed 
and two-thirds (68.8%), the first feed was 
exclusively breastmilk. Virtually none admitted to 
the NICU received SSC, yet half (46.9%) received 
exclusive breastmilk and a quarter (24.5%) 
received KMC. For those not admitted to the NICU 
most (77.2%) received SSC which was maintained 
through a complete breastfeed and 42 (95%) the 
first feed was exclusively breastmilk. Preterm and 
low birth weight babies are at risk of hypoxemia 
and hypothermia but only 7.5% and 24.7% had 
oxygenation and temperature checked. Vital signs 
seemed to have been checked in NICU four times 
in the NICU and at least once in the postnatal ward 
(but it is not clear how many times). Weights were 
not checked prior to discharge. Most babies 
meeting this definition received CBC, blood 
culture and appropriate antibiotics. However, one-
third did not. Most (77.6%) at some point during 
the NICU admission received antibiotics, all of 
whom had a CBC and blood culture; however, half 
were given antibiotics without a diagnosis of sepsis 
or risk factors.  Most (79.6%) preterm and low birth 
weight babies admitted to the NICU were given 
some form of respiratory support. Of the neonates 
diagnosed with RDS, about one-quarter (28%) died 
and 8% discharged unwell. Very low birthweight 
infants are at high risk of metabolic imbalances and 
need supplementation. However, 6.7% received 
vitamin D and phosphate, 13.3% received iron and 
26.7% received calcium. Missing data was noted 
but probably did not greatly change the meaning of 
the results. It is unclear if all the babies receiving 
resuscitation (19.4%), suction (7.5%) and 
respiratory support (79.6%) received it 
appropriately and of good quality. Some 
interventions known to help preterm and low birth 
weight babies survive were either not measured. 
First, near continuous kangaroo mother care (at 
least 20 of 24 hours a day) is known to reduce 
mortality among low birth weight babies by 40% 
(Conde-Agudelo et al, 2016). Only one-quarter 
(24.5%) received KMC but it is not clear how many 
hours a day it was performed. Second, drying, 
which prevents hypothermia and its many 
complications, was not measured (Tunnel et al, 
2000). Thirdly, delayed cord clamping, shown to 

be associated with less need for transfusion, better 
circulatory stability, less intraventricular 
haemorrhage (all grades) and lower risk for 
necrotising enterocolitis (Rabe et al., 2012), was 
not measured although EENC had already been 
introduced. The latter two limitations were inherent 
in the study design as getting an accurate measure 
would have required observation. 

Table 5. Proportion of 15 very low birthweight 
infants that received appropriate 
supplementation, Mahosot Hospital, 1 July - 26 
November 2017. 

Supplement, N=15* Number received 
(%) 

Vitamin D  1 (6.7) 

Calcium 4 (26.7) 

Phosphate 1 (6.7) 

Iron 2 (13.3) 

* 3 (20%) had missing data 

Finally, an alarming study in seven countries 
including Lao PDR showed major gaps in water, 
sanitation and hand hygiene. Of all hospital 
delivery rooms, 77% had a sink with water and 
soap or alcohol hand rub, 78% in neonatal care 
rooms and 42% in postnatal care rooms. Only 44% 
of hospitals had clean sinks with water, soap and 
hand drying methods in the delivery room, 40% in 
neonatal care units and 10% in postnatal care 
rooms. Countries with WASH standards had a 
higher proportion of hospitals with water and hand 
hygiene services. Appropriate hygiene was 
practiced by health workers in 65% of 371 
deliveries observed, and more likely in delivery 
rooms with a sink, water and soap (Mannava et al, 
2019). Gaps in water, sanitation and hand hygiene 
in many countries may lead to health care-acquired 
infections which is known to account for more than 
half of neonatal deaths in many low- and middle-
income countries (WHO Global Alert and 
Response 2015). Thus, critical to improved care of 
newborn infants is improving WASH standards.   
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