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Modifiable Factors for Prevention of Childhood Mortality
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Objective: To know the disease-related causes of child mortality and identify socially
modifiable factors affecting child mortality among hospitalized children aged >1 month-18
years in a referral hospital of North India.  Methods: Causes of death (ICD-10 based) were
extracted retrospectively from hospital files (n=487) from 17 March 2003 to 30 June 2012.
Modifiable factors were prospectively studied in 107 consecutive deaths from 6 October
2011 to 30 June 2012. Results: Pneumonia, CNS infections and diarrhea were the most
common disease-related causes of child mortality. Conclusions: Amongst modifiable
factors, administrative issues were most common followed by family-related reasons and
medical-personnel related problems.
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India hosts maximum (24%) number of deaths in
under-5 children occurring worldwide [1].
Disease-related or ‘biological’ factors related to
child mortality are studied extensively. Majority of

childhood deaths in India are attributed to infections,
particularly pneumonia and diarrhea [1- 6].  Certain non-
biological causes (e.g. administrative, medical personnel,
family-related factors) may also contribute towards child
mortality [7]. We planned this study to evaluate disease-
related causes and  modifiable factors of child mortality
among hospitalized children aged >1 month-18 years who
died in a tertiary care referral teaching hospital of Northern
India.

METHODS

The study had a mixed design; disease-related causes of
mortality were analyzed retrospectively (17 March, 2009 to
30 June, 2012) and socially modifiable factors were
identified prospectively (6 October,  2011 to 30 June, 2012) in
children  (age 1 mo-8 y), who died in Pediatric emergency
ward (PEW) and Pediatric Intensive care unit (PICU). Ethical
approval was obtained.

To study the disease-related causes of mortality,  we
extracted the relevant clinical details and final diagnosis
from hospital files of the study population. We excluded
any missing case records.  The ‘primary cause’ of death
was the probable cause that finally led to death of the child
[8]. The causes of death were ICD-10 based.

To study the modifiable causes of child mortality, we
enrolled all critically sick children admitted in PEW and
PICU. A list of modifiable factors was developed a. priori,

which were defined as events, actions or omissions
contributing to death of a child and which, by means of
interventions, could be modified [9]. These factors were
categorized as: (A) Family/caregiver-related problems
which included - (i) delay in getting medical attention (e.g.
lack of transport, girl child, delayed referral by primary care
physician, inability to recognize danger signs, maternal ill
health), (ii) treatment by quacks/faith healers, (B) Medical
personnel-related factors included - (i) clinical assessment
issues (delay in detection of signs, delayed referral by
treating team, alternative diagnosis not considered), (ii)
monitoring issues, and (iii) case management (prescription
error, delay in institution of specific management) at our
hospital; and (C) Adminis-trative factors included - (i)
shortage of staff (residents, nurses), (ii) shortage/non-
functioning of equipment(s), (iii) lack of specialized
lifesaving care e.g. dialysis, surgical procedure etc, (iv) lack
of PICU beds/ ventilators, (v) communication gap between
medical staff, (vi) Lack of drugs, blood products, and (vii)
lack of policy. Resident doctors recorded these factors
during history-taking, which were cross-checked by a
consultant pediatrician. The staff was periodically primed to
record all study variables.

To identify modifiable factors audit meetings were held
fortnightly, using death-audit profoma and patient records.
Each meeting was attended by at least three consulting
pediatricians (one primary consultant who managed the
case and two unrelated consultants), concerned resident
doctors and nursing staff, where deemed necessary.
Consensus on causes of death, contributing conditions
and modifiable factors were reached.
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Proportion of disease-related causes of mortality; and
proportion of modifiable factors related to child mortality
were the two outcome variables. Descriptive statistics was
used to describe baseline demographic variables and
modifiable factors. Data were analysed by Excel and SPSS V.
17.0.
RESULTS

There were 5815 admissions (>1 month) during the study
period. Of these, 493 children died (case fatality rate 8.4%).
We excluded six cases whose files could not be traced. We
therefore analyzed 487 deaths [237 (48.6%) one-month to 1-
year, 138 (28.3%) in 1-5 years and 112 (23%) in children >5
years] for disease-related causes of mortality.  Pneumonia,
CNS infections and diarrhea were leading disease-related
causes of mortality (Fig. 1). Severe malnutrition (42%) was
the major contributing cause [median z–score: -1.94 (IQR -
3.37 to -0.68)].

We studied modifiable factors amongst 107  (5% males)
consecutive deaths. Their median (IQR) age was 12 (5, 60)
months and weight was 8 (5, 15) kg. 43% had shock at
presentation, as defined by AHA [10,11], and 6% had a
cardiac arrest either before or at presentation to PEW.
Seventy one percent required mechanical venti-lation

within one hour of presentation. Median hospital stay was
32 (IQR-10, 101) hours. Majority (64%) of the parents of
study children lived in villages, were illiterate (mothers-
46%, fathers-29%) and worked as manual labourers/ daily
wagers (61%).

Amongst modifiable factors, administrative issues
were most common (universal) followed by family/
caregiver-related factors (72%) and medical personnel-
related factors (41%). Shortage of medical personnel
especially senior residents and nursing staff remained a
constant feature throughout. Among medical personnel-
related factors, improper monitoring was single most
prevalent factor. (Table I).

DISCUSSION

Pneumonia, CNS infections and diarrhea were main causes
of disease-related mortality and administrative issues
followed by family-related reasons were most common
modifiable factors in our study.

Our study results were in accordance with national and
global estimates of child mortality [1-6] and national audit
reports, evaluating modifiable factors, published from
South Africa [7-9]. We found a considerable proportion of

(a) (b)

FIG. 1 Causes of deaths in (a) children of all ages (N=487) (b) children 1-12 months (N=237) (c) children 1-5 years (N=138) (d) children
above 5 years (N=112).

(c) (d)
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deaths due to CNS infections and tuberculosis in our study,
which is expected because of the referral hospital setting.

Although administrative issues were present
universally, majority of them are related to the
infrastructure, availability of healthcare personnel and
equipments. These factors, though modifiable, are related
to  health resource allocation and budget constraints.
However, a few administrative factors e.g. availability of
drugs, and unit policy decisions can be locally modified.
There was a high incidence of monitoring issues which is
linked to the poor doctor: patient (1:40-1:70)/nurse: patient
(1:20-1:30) ratio, with bed occupancy >100% during study
period.

We acknowledge the limited sample size of our study

and mixed retrospective-prospective study design.
However, our study population was both rural and urban
including slums, thereby giving an insight to deaths
occuring in all sections of society.

Family-related factors were present in more than two-
third of child deaths. Largely, children who died were very
sick at admission, which underscores the importance of
early health seeking. Majority of our population were daily
wagers with poor literacy levels, which could contribute to
delayed illness recognition.
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TABLE I MODIFIABLE FACTORS AMONG 107 DEATHS

Modifiable Factors* N (%)

Family caregiver related
Transport problem 15 (14)
Female child 5 (5)
Delayed referral 34 (32)
Delay in illness recognition 45 (42)
Maternal Ill-health 4 (4)
Quacks and faith healers 11 (10)
No family related issues 30 (28)

Medical personnel related
Assessment

Delayed detection 5 (5)
Alternative diagnosis not considered 2 (2)
Delay in specific management 11 (11)
Case monitoring 20 (19)

Case management
Delayed referral 1(5)
Prescription error

No medical personnel  issues 63 (59)
Administrative factors

Bed or ventilator unavailability 57 (53)
Lack of specialized care 3 (3)
Lack of equipment 12 (11)
Lack of medical personnel
Communication problems 1
Lack of drugs and blood products etc 2
Lack of policy 1

*More than one modifiable factor were present in some study
subjects; #Lack of medical personnel was a constant feature
throughout the study.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


