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The effect of deworming vs deworming and weekly Iron-Folic acid (IFA) on growth,
hemoglobin level, and physical work capacity of children was studied. Children from three
rural schools studying from 4th to 7th standard were selected. One set of school children
were given deworming tablet (400 mg albendezole) once in six months while the second
school children received deworming tablet along with weekly dose of Iron Folic acid Tablet (60
mg of elemental iron and 0.5 mg folic acid). Anthropometric measurements, hemoglobin, and
physical work capacity was estimated. No significant change was noticed in the prevalence of
malnutrition or physical work capacity of the children. As compared to only deworming, IFA +
Deworming showed 17.3 % increase in the hemoglobin levels (P<0.001). Thus weekly IFA
along with deworming has shown beneficial effect on the hemoglobin levels of the children.
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ntestinal parasitic infections can adversely affect the
health status of a high proportion of school age
children, causing iron-deficiency anemia, and
decrease in work capacity and fitness [1].

One of the reasons for the apparent failure to reduce
the prevalence of anemia is the assumption that the only
cause of anemia is iron deficiency due to nutritional
causes. Thus the role of other causes has been
underestimated, and that iron-deficiency without anemia
has not been addressed. We conducted this study to
evaluate the impact of deworming alone vs deworming
with weekly = (IFA) supplementation on growth,
hemoglobin status and physical work capacity of rural
school going children.

METHODS

This trial was conducted over a period of one year. Out of
the 45 schools functioning in the rural industrial area of
Vadodara, three schools were randomly selected for
conducting the study.

To estimate growth, anthropometric measurements
i.e. height and weight were taken. Hemoglobin estimation
was done by Cyanmet hemoglobin method [2]. To elicit
information on physical work capacity, Step test was done
[3]. Weight was taken with the help of digital bathroom
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scale with least count of 0.01 kg. The bathroom scale was
calibrated before use. Height was taken by standardized
fiber glass tape. After 30 weeks of supplementation, all
the indicators i.e. height, weight, hemoglobin and step
test were repeated on the children.

Considering the prevalence of anemia in the age
group as 90-95 % in this area, the minimum sample size
calculated for the study was 144. All the children from 4th
to 7th standard of all the three schools were enrolled for
the study. The three schools were randomly allocated the
intervention. In one school, IFA (60 mg elemental iron
and 0.5 mg folic acid) was administered on weekly basis
for 30 weeks along with deworming (400 mg albendezole
tablet) every six months (at start of study and 6 month
later). In the second school, only deworming was done;
while in the third school, standard care conditions were
maintained without any supplemen-tation. All the drugs
were given under supervision compliance sheets were
maintained. If a child was absent on the day of
distribution of tablets, he/she was given it on the next day.
During the three week Diwali vacation, each child was
given 3 IFA tablet in a pouch to consume every week
during vacation. After the vacation, the compliance for
these tablets was noted.

Approval for the study was obtained from the ethical
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committee of the home institution ethical board. Written
consent was taken from the school authorities and the
parents to carry out the study. Children were
demonstrated the methodology of growth monitoring,
hemoglobin estimation and step test, and verbal assent
from the children was obtained.

Statistical analysis: The data were entered into Microsoft
Excel spreadsheet and then subjected to statistical
analysis using Microsoft excel data analysis package for
calculating mean and standard deviation. Anthropometric
measurements were assessed by converting the
corresponding parameters to Z score through Epi info 6.0
[4] for CDC 2000 standards [5] and WHO anthro plus
package was used for WHO 2007 standards [6]. During
analysis, Z scores obtained by WHO 2007 package was
used for analysis. ANOVA was used to check the
variation between the three intervention arms while
paired ¢ test was used to check the significance level of
intervention before and after the 8-month period. The
differences were statistically significant at P<0.05.

TABLE I ImPACT OF WEEKLY IFA WITH DEWORMING AND
DEWORMING ALONE ON ANTHROPMETRIC INDICES,
HEMOGLOBIN AND PHYSICAL WORK CAPACITY

Variable Control IFA+DW Dw
Height (cm)

Initial 131.4+£9.1 134.1+£10.0 133.8+9.0

Final 1342493 137.9+10.2 139.0+£9.5

Difference 2.8+1.36 39+2.1 52+2.6
Weight (kg)

Initial 23.7+4.8 26.5+6.7 24.6+54

Final 27.4+5.7 27.9+7.6 27.1+6.2

Difference 3.7+£2.1 1.4+2.6 24+3.0
BMI (kg/m?)

Initial 13.5+1.8 14.5+2.0 13.6+1.6

Final 15.1+1.7 144+£22 139+1.7

Difference 1.6+1.5 0.1+1.68 02+14

Hemoglobin (g/dL)

Total (n=108) (n=230) (n=161)

Initial 10.5+1.4 11.5+£0.93 11.4£1.3

Final 10.4+1.6 13.5+1.2 11.4+1.3

Number of steps

Total (n=131) (n=191) (n=153)

Initial 32.5+3.9 33.24+5.6 29.7+£7.3

Final 3542.3 37.0+6.4 35.6+6.5

*Significant at P<0.05; ** significance at P<0.01; ***Significance at
P<0.001. All values in mean+SD; DW: deworming; IFA: iron folic acid.
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RESULT

The compliance for the tablets was 100%. The dropout
rate for the post-intervention data ranged from 17% to
40%. In all the three groups there was equal
representation of children in all the age group. In control
group there were 153 children, IFA+DW supplemented
group had 215 children while deworming supplemented
group had 128 children. Majority of the children were in
the age group of 8-12 years.

In IFA+ Deworming supplemented group, there was a
5% increase in the prevalence of underweight while the
same prevalence marginally decreased (3%) in
deworming supplemented group (Table I). Both the
intervention did not make significant improvement in the
prevalence of stunting. There was increase in the
prevalence of thinness (14%) in IFA+ deworming
supplemented group and in deworming supplemented
group (4% ).

As compared to only deworming supplementation,
IFA+ deworming supplementation was more effective in
increasing the hemoglobin levels of the children (7able
I). The increase in the hemoglobin levels was more in
anemic children as compared to non-anemic children
(P<0.01). 65% of the children moved to non-anemic
status after the intervention in the IFA+ deworming
supplemented group. This shift was predominantly from
mild anemic to normal category. After the intervention
none of the children were in severe category of anemia. A
significant improvement (P<0.01) was found when
deworming group was compared with control group.

DISCUSSION

The growth of children did not have significant impact in
either of the study groups. The IFA + deworming did
improve the hemoglobin status of the children.

Only IFA supplementation has not been shown to
improve the growth pattern. The study reflected that iron
supplementation may lead to reduction in dietary intake,
poor nutrient absorption and negative energy balance [7,
8]. Positive results for improvement in the hemoglobin
levels were seen in study done by Tee, et al. [9]. The
consistent increase in the hemoglobin level could be
attributed to the mucosal block theory [10].

Hotez, et al. [11] summarized that treatment of worm
infestation reduces the burden of anemia. In another
study, improvement in the hemoglobin levels was not
detected until 10 months of deworming intervention [12].
It is expected that in the present study too the positive
impact of the study could be seen in the later years.

By introduction of one more experimental group of
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WHAT DOES THIS STUDY ADDS?

» Weekly IFA supplementations (60 mg elemental Iron + 0.5 mg folic acid) along with deworming tablet every
six month improved the hemoglobin status of 8-12 years old school children after 30 weeks.

children, where in the children would have got some extra
macro-nutrients along with the IFA and deworming tablet
would have given more clearer picture as to effect of both
macro and micronutrients on the growth profile of
children. In the government school in the rural area, the
students strength decreases after the lunch break, as
majority of the children go back home after having the
mid-day meal. If the data could have been collected
before the lunch time, the number of dropouts would have
been reduced to some extent. The dropout rate was high
in the school setup because of high rate of absenteeism in
the school because of migration. The dropout rate was
high in hemoglobin estimation as the children did not
consent to give blood during data collection.

We conclude that improving iron folate nutrition in
schoolchildren has a direct benefit on their well-being.

Acknowledgement: Society for Village Development in
Petrochemical Area (SVADES) for the support during the study.
We are also thankful to University Grant Commission (UGC) for
providing junior research fellowship to the researcher.

Funding: None; Competiting inerests: None stated.
REFERENCES

1. Walker CF, Kordas K, Stoltzfus, RJ Black RE. Zinc on
biochemical and functional outcomes in supplementation
trials. Am J Clin Nutr. 2005;82:5-12.

2. International Nutritional Anemia Consultative Group.
Measurement of iron status. A report of the INACG.
Washington, DC: INACG, 1985. p. 4-8.

3. Gibbons RJ, Balady JG, Bricker JT, Chaitman BR,
Fletcher GF, Froelicher VF, et al. ACC/AHA Guideline
Update for Exercise Testing, 2002. American College of

10.

11.

12.

Cardiology Foundation & American Heart Association.

. Dean AG, Columbier D, Brendel KA, Arner Smith DC,

Burton AG, Dicker RC, ef al. Center for Disease Control
and Prevention (CDC), Epidemiology Program Office,
Atlanta, Georgia and World Health organization, Global
programme on AIDS, Geneva, Switzerland; Epi Info,
Version 6.04-d.2001

. Kuczmarski RJ, Ogden C, Grummer-Strawn LM, Flegal

KM, Guo SS, Wei R, et al. CDC Growth Charts: United
States. Hyattsville, MD: U.S. Department of Health and
Human Services, 2000. NCHS Advance Data Report No.
314.

. WHO. Growth reference data for 5-19 years; 2007.

Available from www.who.int/growthref/en/ Accessed on
2 December, 2010.

. Oppenheimer SJ. Iron and its relation to immunity and

infectious diseases. J Nutr. 2001:131:616S-355.

. Sachdev HPS, Gera T, Nestel P. Effect of iron

supplementation on physical growth in children:
systematic review of randomized control trials. Public
Health Nutrition. 2006;9;904-20.

. Tee E, Kandiah M, Awin N, Chong S, Satgunasingam N,

Kamarudin L, et al. School administered weekly iron
folate supplements improve hemoglobin and ferritin
concentrations in Malaysian adolescent girls. Am J Clin
Nutr. 1999;69:1249 56.

Moore CV, Arrowsmith WR, Welch J, Minnich V.
Studies in iron transportation and metabolism.
Observations on the absorption of iron from
gastrointestinal tract. J Clin Invest. 1939;18:553

Hotez, P, Brindley PJ, Bethony JM, King CH, Pearce EJ,
Jacobson J. Helminth infections: the great neglected
tropical disease. Investigation. 2008; 118:1311-21.
Martorell R, Scrimshaw NS. The effects of improved
nutrition in early childhood: the INCAP follow-up study.
J Nutr. 1995;125:48.

INDIAN PEDIATRICS

VOLUME 49—AUGUST 16, 2012




<<
  /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


