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Objective: To study the trends in perinatal mortality rate and causes of perinatal deaths at Ramathibodi
Hospital from 1995 to 2005

Design: Retrospective descriptive study

Material and Method: Review of medical records and reports during academic activities

Results: The perinatal mortality rate was 5.10 per 1,000 births. Stillbirth and early neonatal death rate were
3.45 and 1.65 per 1,000 births, respectively. The most common cause of death was macerated fetus (46.80%,).
Causes of death from congenital anomalies, immaturity, asphyxia and specific conditions were 20.89%, 9.47%,
8.08% and 14.76%, respectively.

Conclusion: The perinatal mortality rate at Ramathibodi Hospital has declined from 6.70 in 1985 to 5.10 per
1,000 births and remained steady for the last 11 years. Future progress in reducing perinatal deaths requires

better understanding of the etiology of stillbirth to improve the strategies for prevention.

Keywords: Perinatal mortality rate, Cause of death

J Med Assoc Thai 2006; 89 (Suppl 4): S158-62

Full text. e-Journal: http.//www.medassocthai.org/journal

Perinatal mortality has long been used as an
indicator of prenatal and neonatal health care. The peri-
natal mortality has declined over time in many developed
country indicating better strategies for preventing com-
plication and improved medical care?. The research
for the underlying causes of perinatal death is neces-
sary for further reduction of the perinatal death.

The purpose of this study was to examine the
trend in perinatal mortality rate, cause of perinatal death
and weight specific mortality rate over an eleven-year
period from 1995-2005 at Ramathibodi Hospital.

Material and Method
Data sources

Perinatal deaths were identified from the
medical records of patients delivered at Ramathibodi
Hospital from January 1, 1995 to December 31, 2005.
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Medical records and report collected during academic
activities, which were held at a monthly interval, were
used to generate the data for analysis. SPSS version
11.5 was used for data analysis.

Definitions

Perinatal mortality is defined as a total of all
stillbirths occurring at or over 22 completed weeks of
gestation or fetus weighing at least 500 grams and neo-
natal deaths occurring within the first 7 days of life®.

The perinatal mortality rate is defined as the
number of perinatal deaths expressed as a proportion
of 1,000 total births occurring in the same area at the
same time®.

In this study, cause of perinatal death is
categorized according to Wigglesworth classification
including macerated fetus, congenital anomalies, im-
maturity, asphyxia and specific conditions®.

Results

There were 243 stillbirths, 116 early neonatal
deaths and 70,371 births in eleven years. Stillbirth and
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early neonatal death rate were 3.45 and 1.65 per 1,000
births, respectively. The perinatal mortality rate was
5.10 per 1,000 births (Table 1). The perinatal mortality
rate showed a steady trend at 5.16 per 1,000 births in
1995 and 6.11 per 1,000 births in 2005, the rate dropped
to around 4 per 1,000 births in1999 to 2002. The most
common cause of death according to Wigglesworth
classification was macerated fetus (46.80%) which had
no definite pathological diagnosis due to severe auto-
lysis of the fetus. Causes of death from congenital ano-
malies, immaturity, asphyxia and specific conditions
were 20.89%, 9.47%, 8.08% and 14.76%, respectively
(Table 2). Causes of perinatal death from immaturity
and asphyxia remained low, less than 1 per 1,000 births,
throughout eleven years. Congenital anomalies became

an important cause of death after 2002.

The risk of perinatal death was strongly asso-
ciated with birth weight; rate decreased at higher birth
weight. The perinatal mortality rates were 264.32 per
1,000 births in fetus weighing less than 1,000 grams,
173.30 per 1,000 births in fetus weighing 1,001-1,500
grams and decreased to 0.57 per 1,000 births in fetus
weighing more than 4,000 grams. However, in the
group of fetuses weighing more than 2,500 grams, the
rate was very low, less than 2 per 1,000 births (Table 3).
Macerated fetus was the most common cause of death
in all birth weight categories. Cause of death from
immaturity was not seen in fetus weighing more than
2,500 grams. Asphyxia was a significant cause of death
in fetus weighing 3,500-4,000 grams (Table 4).

Table 1. Perinatal mortality rate (PMR) at Ramathibodi Hospital: 1995-2005

Year Total births Stillbirth Neonatal death Perinatal death PMR
1995 7,758 33 7 40 5.16
1996 7,608 22 12 34 4.47
1997 7,718 35 14 49 6.35
1998 7,085 23 14 37 5.22
1999 6,684 19 8 27 4.04
2000 7,045 16 18 34 4.83
2001 6,017 16 6 22 3.66
2002 5,496 17 3 20 3.64
2003 5,286 24 15 39 7.38
2004 5,088 23 6 29 5.70
2005 4,586 15 13 28 6.11
Total 70,371 243 116 359 5.10
Table 2. Causes of perinatal death at Ramathibodi Hospital: 1995-2005

Causes of death Macerated Congenital Immaturity Asphyxia Specific
(per 1,000 births) fetus anomalies conditions

1995 3.09 0.77 0.26 0.39 0.64

1996 2.37 0.66 0.39 0.39 0.66

1997 2.85 1.30 0.52 091 0.78

1998 2.54 0.99 0.56 0.56 0.56

1999 2.24 0.15 0.60 0.30 0.75

2000 1.70 1.14 0.85 0.43 0.71

2001 1.99 0.83 0.66 0.17 0

2002 2.18 0.73 0.18 0.36 0.18

2003 2.65 227 0.19 0.38 1.89

2004 2.16 1.57 0.20 0 1.77

2005 2.18 1.96 0.87 0.44 0.65

Total (%) 2.39 (46.8) 1.07 (20.89) 0.48 (9.47) 0.41 (8.08) 0.75 (14.76)
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Table 3. Weight specific mortality rate at Ramathibodi Hospital: 1995-2005

Birth weight Perinatal deaths PMR (per 1,000 births)
500-1,000 g (n =227) 60 264.32
1,001-1,500 g (n = 427) 74 173.30
1,501-2,000 g (n = 1,087) 71 65.32
2,001-2,500 g (n =4,413) 57 12.92
2,501-3,000 g (n =22,068) 40 1.81
3,001-3,500 g (n =29,704) 38 1.28
3,501-4,000 g (n =10,695) 18 1.68
>4,000 g (n=1,750) 1 0.57
Total (n=70,371) 359 5.10

Table 4. Weight specific causes of death at Ramathibodi Hospital: 1995-2005
Birth weight Macerated Congenital Immaturity Asphyxia Specific
(grams) fetus anomalies n (%) n (%) conditions

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

500-1,000 22 (36.7) 9 (15) 18 (30) 3(5 8 (13.3)
1,001 -1,500 34 (45.9) 19 (25.7) 10 (13.5) 3(4.1) 8(10.8)
1,501-2,000 40 (56.3) 14 (19.7) 4 (5.6) 6(8.5) 7(9.9)
2,001-2,500 26 (45.6) 14 (24.6) 2(3.5) 4(7) 11(19.3)
2,501-3,000 19 (47.5) 12 (30) 0 (0) 2(5) 7(17.5)
3,001-3,500 19 (50) 5(13.2) 0 (0) 6 (15.8) 8 (21.1)
3,501-4,000 7 (38.9) 2 (11.1) 0 (0) 5(27.8) 4(22.2)
> 4,000 1 (100) 0 (0) 0 (0) 0 (0) 0 (0)
Total 46.8 20.9 9.5 8.1 14.8

Discussion was lower than the 10 per 1,000 births of the whole

The determination of perinatal mortality rate
and classification of the cause of perinatal death is
very important in evaluating the quality of health
services of an institution in comparison with others.
However, the variability in the definition of the perina-
tal period makes it difficult to compare the result from
different countries. Some countries include infants
born after 20", 22", and 24" weeks of gestation in the
perinatal period®?, while some countries include only
infants born after 28" weeks of gestation”. According
to the International Statistical Classification of Diseases
and Related Health Problems, 10" edition (ICD-10),
WHO provides the definition of perinatal period as 22
completed weeks (154 days) of gestation (the time when
birth weight is normally 500 grams), and ends at seven
completed days after birth®, which was the inclusion
criteria of this study. The perinatal mortality rate at
Ramathibodi Hospital was 5.10 per 1,000 births, which
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country®,

The number of total births significantly de-
clined since the government “30 baht project” was
launched in the year 2001. This project allowed the
patients to pay only 30 baht per visit or admission only
if they had antenatal care or delivered in the hospital in
their hometown. Ramathibodi Hospital is a medical
school and usually gets high-risk pregnancy referrals
that cause an increase in perinatal mortality rate since
2003.

Stillbirth was the major cause of perinatal
deaths and the most common cause of death is macer-
ated fetus. Risk factors of stillbirth such as obesity,
socioeconomic factor, advanced maternal age, smok-
ing, and inadequate antenatal care®!? should be iden-
tified. Strategies to reduce stillbirth should focus on
reduction or elimination of risk factors (e.g. control of
smoking and medical conditions), better antepartum
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monitoring of those with risk factors followed by early
delivery for the fetus found to be at risk (i.e. intrauterine
growth restriction, maternal pre-eclampsia)®!-'?, Mater-
nal fetal movement counting can also reduce fetal
mortality®. Congenital anomaly was the second most
common cause of death in this study: 20.89%. Con-
genital anomaly has increased over the last 3 years and
caused an increase in overall perinatal mortality. Lethal
congenital anomalies can be reduced by early antena-
tal care, improvement of prenatal diagnosis and appro-
priate counseling followed by termination prior to the
time that the fetal death is classified as stillbirth(?.

Although immaturity contributed to a minor
portion of perinatal death, the risk of perinatal death
increased markedly with decreasing birth weight. Risk
factors of preterm birth were identified in many studies
to initiate risk specific treatment. The potent factors of
preterm birth were positive cervical-vaginal fetal fibro-
nectin and cervical length less than 10" percentile*!,
However, prevention of preterm birth still need further
study. Prenatal administration of progesterone has
been shown to reduce the risk of preterm birth in meta-
analysis®.

Compare to a previous study!!”, the perinatal
mortality rate at Ramathibodi Hospital has declined
from 6.7 in 1985 to 5.1 per 1,000 births and has remained
steady in the last 11 years. It is difficult to reduce further
the perinatal death due to its low rate. Therefore, the
main strategy should focus on the reduction of still-
birth and better antepartum surveillance.

References

1. Biswas A, Chew S, Joseph R, Arulkumaran S,
Anandakumar C, Ratnam SS. Towards improved
perinatal care - perinatal audit. Ann Acad Med
Singapore 1995;24:211-7.

2. Bell R, Glinianaia SV, Rankin J, Wright C, Pearce
MS, Parker L. Changing patterns of perinatal death,
1982-2000: a retrospective cohort study. Arch Dis
Child Fetal Neonatal Ed 2004; 89: 531-6.

3. World Health Organization. International Statisti-
cal Classification of Disecases and Related Health
Problems, Volume 2. Tenth Edition, Geneva, 1993:
130-3.

J Med Assoc Thai Vol. 89 Suppl. 4 2006

10.

11.

12.

13.

14.

15.

16.

17.

Wigglesworth JS. Monitoring perinatal death. A
pathophysiological approach. Lancet 1980; 2: 684-6.
Cartlidge PH, Steward JH. Effect of changing the
stillbirth definition on evaluation of perinatal
mortality rates. Lancet 1995; 346: 486-8.

Morrison JJ, Rennie JM. Changing the definition
of perinatal mortality. Lancet 1995; 346: 1038.
Langhoff-Roos J, Borch-Christensen H, Larsen S,
Lindberg B, Wennergren M. Potentially avoidable
perinatal deaths in Denmark and Sweden 1991.
Acta Obstet Gynecol Scand 1996; 75: 820-5.
Department of Health. Safe Motherhood Project
1990-2002. In: Thailand Reproductive Health Pro-
file. Bangkok: Reproductive Health Division, 2003:
22-36.

Fretts RC. Etiology and prevention of stillbirth.
Am J Obstet Gynecol 2005; 193: 1923-35.
Romero-Gutierrez G, Martinez-Ceja CA, Abrego-
Olivira E, Ponce-Ponce de Leon AL. Multivariate
analysis of risk factors for stillbirth in Leon, Mexico.
Acta Obstet Gynecol Scand 2005; 84: 2-6.
Hanskins GD, Lingo M. The role of stillbirth pre-
vention and late preterm (near- term) births. Semin
Perinatol 2006; 30: 20-3.

Goldenberg RL, Kirby R, Culhane LF. Stillbirth:
areview. J Matern Fetal Neonatal Med 2004; 16:
79-94.

Froen JF. Akick from within - fetal movement count-
ing and the cancelled progress in antenatal care. J
Perinat Med 2004; 32: 13-24.

Goldenberg RL, Iams JD, Mercer BM, Meis P,
Moawad A, Das A, et al. What we have learned
about the predictors of preterm birth. Semin
Perinatol 2003;27: 185-93.

Iams JD. Prediction and early detection of preterm
labor. Obstet Gynecol 2003; 101: 402-12.

Dodd JM, Flenady V, Cincitta R, Crowther CA. Pre-
natal administration of progesterone for prevent-
ing preterm birth. Cochrane Database Syst Rev
2006; 1: CD004947.

O-Prasertsawat P, Herabutya Y, Chaturachinda K.
The perinatal mortality at Ramathibodi Hospital
1978-1985: Analysis and trends. J Med Assoc Thai
1987;70: 326-30.

S161



> o a i a oo
LLu’?ru&lﬂ'l?ﬂ')ﬂl’?nql,u@mﬁ‘ﬂWEﬂU"ﬁ?’?N')ﬁUﬂ.‘ 2538-2548

a o

tun wevn us, szving Tetlss 55 974
dngilsz 9A: ieAnm L iusarnmmeiiuiauas uwmvesnem e Findnfilimeniamasua
sousil w.p. 2538-2548
sUuuLNISIAE: NISANHUTINITOIUULILEDUNAT
7 Auazignas: UM T einaeafi e LA INBUARIUA 1 NNTIAN WA, 2538 f9 31
5UAN WA, 2548
NANIgANEY: ERsAILLENNilAWAL 5.10 Aa 1,000 n1Aaen [neiludnsinismenasn 3.45 Fa 1,000
n19aaan uazihuensanzmEaesvnenly 7 Suusn 1.65 sia 1,000 N13AREA  UMGNIIAELFATATINLNN
7 n Ao mameilesguiosas 4680 uwgnizaEEiuinananaRinisusiuia nsmaeareuiun
N19221708NTIAW LAY UNAANIEWUIBLAL 20.89, 9.47, 8.08 UAT 14.76 AINAIAL

g1l SmrmeLFinidneslraneL1asINIBLA anasaIn 6.7 de 1,000 n1saaea luin.a. 2528 1lu 5.1 sie
1,000 n13ARee uaduuaTduasily 11 TMAs wuanensansasmeiiidnmisyarunisn umaeens
sgmaeaiavuLan1enstlesiise Ty

S§162 J Med Assoc Thai Vol. 89 Suppl. 4 2006




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


