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ABSTRACT 

 

I. OBJECTIVE: To identify the risk factors which predispose to retinopathy of prematurity. 

 

II. DATA SOURCES: The population of this study consists of infants born premature admitted at the 

Neonatal Unit of a private tertiary institution. The medical records of 124 premature infants born 

from January 2011 to January 2013 were gathered. Presence of known and possible risk factors 

in developing Retinopathy of Prematurity (ROP) were evaluated using these medical records.  

 

III. REVIEW METHOD: Data were analyzed using Stata version 10 software. Frequency tables were 

generated to show the distribution of prematures according to maternal obstetrical factors, neona-

tal factors, course of hospital stay and occurrence of ROP. To determine differences between 

those who developed and those who did not develop ROP, chi square test and Fishers exact test 

when applicable were utilized for qualitative variables and independent t-test for quantitative           

variables. Crude analysis was done to determine the association of selected factors independently 

with the development of ROP. 

 

IV. RESULTS: Mothers had a mean age of 31 years. Majority had no pre-partum illnesses like       

preeclampsia, maternal pyrexia and PROM. Most delivered via caesarian section with preeclamp-

sia as the most common indication. Majority of the preterms were 35-36 weeks AOG and weighed 

between 1500 to less than 2500 grams. Most had Apgar scores of 8 and 9 at 1 and 5 minutes of 

life, respectively.  Almost equal distribution of males and females. Majority did not develop       

jaundice. The mean length of stay at the NICU was 19 days.  For those needing oxygenation, it was 

given for 8 days on the average. Majority did not require mechanical ventilation. The maximum 

level of Fi02 (100%) was used in 26% of cases. Out of 124 preterm neonates, 31 (25%)                   

developed ROP. The mean age at detection was 30 days. 
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V. CONCLUSION: Maternal age was older, duration of PROM was longer, and the proportion of those 

delivered by caesarian section was higher among those who had ROP. Gestational age was earlier, 

birthweight was lower and 1-minute Apgar scores were also lower among those who developed 

ROP. NICU stay and duration of O2 therapy was longer, level of Fi02 was higher and a greater propor-

tion placed on mechanical ventilation was seen among those who developed ROP. The final regres-

sion model for factors associated with the development of ROP showed birthweight and Fi02 to be 

significantly associated with developing ROP.  

 

 

KEYWORDS: prematurity – retinopathy of prematurity – risk factors  

Risk Factors in Developing Retinopathy of Prematurity in a Newborn 
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However, ROP can occur even with careful 

control of oxygen therapy. Several factors        

increase the risk of ROP, especially those          

associated with short gestation and low birth 

weight. Other identified risk factors include 

sepsis, intraventricular hemorrhage, exposure 

to light, blood transfusions, and mechanical 

ventilation.3  

 

Prematurity has been established as 

the major risk factor in development of           

retinopathy. Early diagnosis of retinopathy will 

give a better chance of preventing loss of sight 

in these infants. Establishing other conditions 

other than prematurity in the causation of          

retinopathy is therefore important in its          

prevention and management. This study            

identifies risk factors for ROP other than those 

established in previous papers. 

 

REVIEW OF RELATED LITERATURE  

 

Prematurity is a term for the broad 

category of neonates born at less than 37 

weeks gestation.4 The length of a normal  

pregnancy or gestation is considered to be 40 

weeks (280 days) from the date of conception. 

Infants born before 37 weeks gestation are 

considered premature and may be at risk for 

complications.5 

 

Retinopathy of prematurity is a serious 

complication of prematurity treatment and will 

lead to blindness if not recognized and treated 

early. It is an important cause of preventable 

blindness in children. A cohort study by Chen 

et. al. in 2011 suggests that neonatal sepsis, 

oxygen exposure and low  gestational  age  are  

INTRODUCTION 

 

Retinopathy of prematurity (ROP) is a              

disorder of the developing retina and an          

important and potentially preventable cause of 

blindness in childhood. Although treatment 

options are available, the prevention of ROP is 

highly desirable. It is widely acknowledged that 

ROP is a multi-factorial disorder, with low           

gestational age, low birth weight, oxygen         

exposure, neonatal sepsis, and bronchopul-

monary dysplasia being important risk factors. 

Some of the risk factors  appear to contribute 

to ROP by affecting the systemic cytokine and 

growth factor milieu.1  

 

ROP is characterized by abnormal       

neovascular development in the retina of            

premature infants. These abnormal blood ves-

sels are fragile and can leak or bleed, scarring 

the  retina and pulling it out of position. This 

causes a tractional retinal detachment, which 

is the main cause of visual impairment and 

blindness in ROP.2 ROP is always correlated 

with the level of  oxygen use in journals. How-

ever, some preterms that were not given oxy-

gen support also developed this condition. 

 

Retinopathy of prematurity (ROP) is        

the main cause of visual impairment in       

premature infants. The increased survival of 

extremely low birth weight (ELBW) infants in 

recent years, due to advances in neonatal 

care, has produced a population of infants at 

very high risk of developing ROP. It has been 

believed for many years that oxygen therapy 

increases the risk of ROP in preterm infants.  

Meollo A., Salas M 
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not only independently associated with a        

significantly increased risk for ROP, but also 

interact in a fashion that suggests synergistic 

effects that go beyond additive and even 

multiplicative patterns between low gesta-

tional age and any sepsis.6 The currently used 

international classification of ROP describes 

the location, extent, and severity of the         

disease. To delineate location, the retina is 

divided into three concentric zones, centered 

on the optic disc. Zone I, the posterior or inner 

zone, extends twice the disc-macular distance, 

or 30 degrees in all directions from the optic 

disc. Zone II, the middle zone, extends from 

the outer edge of zone I to the ora serrata          

nasally and to the anatomic equator tempo-

rally. Zone III, the outer zone, is the residual 

crescent that extends from the outer border of 

zone II to the ora serrata temporally, this area 

of the retina being vascularized. The extent          

of involvement is described by the number          

of circumferential clock hours involved. The 

phases and severity of the disease process 

are classified into five stages. Stage 1 is          

characterized by a demarcation line that  

separates vascularized from avascular retina. 

This line lies within the plane of the retina and 

appears relatively flat and white. Often noted 

is abnormal branching or arcading of the          

retinal vessels that lead into the line. Stage 2 

is characterized by a ridge; the demarcation 

line has grown, acquiring height, width, and 

volume and extending up and out of the plane 

of the retina. It may change from white to pink.           

Vessels may leave the plane of the retina to 

enter the ridge. Stage 3 is characterized by the 

presence of a ridge and by the development of  

extraretinal fibrovascular tissue. Stage 4 is 

characterized by subtotal retinal detachment 

caused by traction from the proliferating tissue 

in the vitreous or on the retina. Stage 4 is sub-

divided into two phases: (1) subtotal retinal 

detachment not involving the macula and (2) 

subtotal retinal detachment involving the mac-

ula. Stage 5 is total retinal detachment. When 

signs of posterior retinal vascular changes ac-

company the active stages of ROP, the term 

plus disease is used. Patients reaching the 

point of dilatation and tortuosity of the retinal 

vessels also frequently demonstrate the asso-

ciated findings of engorgement of the iris, pu-

pillary rigidity, and vitreous haze.7  

 

 Advances in neonatal care in the last 

decade improved the survival rates for prema-

ture infants. Consequently, the incidence of 

ROP has increased in parallel. It is under con-

stant epidemiological study around the world. 

Early identification of retinal damage and the 

institution of appropriate treatment prevents 

blindness and offers the child better overall 

development. Studies around the world have 

been conducted to find the relationship       

between comorbid conditions and maturity of 

newborns in developing retinopathy.8  

 

 In a retrospective cohort study by 

Narong Thongharn in 2010 at Thailand enti-

tled Risk Factors of Retinopathy of Prematur-

ity, data from medical records of premature 

babies with a gestational age (GA) of ≤32 

weeks or a birth weight (BW) of ≤2,000 grams 

and who were admitted at Roi-Et Hospital be-

tween October 2006 and September 2010, 

were collected and analyzed to identify risk of   

Risk Factors in Developing Retinopathy of Prematurity in a Newborn 
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ROP by independent t-test and logistic. It        

concluded that the important risk factors         

associated with the development of ROP were 

Respiratory Distress Syndrome (RDS) and      

hypothermia. The means of gestational ages 

and birth weight were also noted to be lower in 

ROP patients than non ROP patients. Preven-

tion of prematurity and avoidance of these risk 

factors can thus reduce the incidence of ROP.9  

 

OBJECTIVES 
 

GENERAL OBJECTIVES 

 

To identify the risk factors which pre-

dispose to retinopathy of prematurity among 

premature infants. 

 

SPECIFIC OBJECTIVES 

 1. To determine the relationship between 

retinopathy of prematurity and each of the fol-

lowing risk factors: 

  a. Mode of delivery 

  b. Age of gestation 

  c. Birth Weight 

  d. Gender 

  E. APGAR score at 5 minutes of life 

  f. Number of days on oxygen support 

  g. Jaundice 

  h. Number of days in phototherapy 

  i. Number of days stay in neonatal unit 

  J. FiO2 used 

  K. Use of mechanical ventilator 

  L. Age at which ROP detected 

  m. Maximum stage  of ROP reached 

  n. Maternal age 

  o. Preecclampsia in the mother 

  p. Preterm Premature Rupture of  

   membrane (PPROM) 

  q. Presence of maternal pyrexia 

2. To determine which of the abovemen-

tioned risk factors are significantly associated 

with ROP. 

 
STUDY DESIGN 

 

 Cross-Sectional Study  

 

PATIENTS AND METHODS 

 

SETTING: 

 

 Private tertiary institution 

 

SUBJECTS: 

 

 The population of this study consists of 

infants born premature admitted at the Neo-

natal Unit of a private tertiary institution. 

 

INCLUSION CRITERIA: 

 

 Male and female preterm (<37 weeks 

AOG) infants born via Cesarean section or nor-

mal spontaneous delivery from January 2011- 

January 2013 in a private tertiary institution. 

 

EXCLUSION CRITERIA: 

 

 Neonates who died before the first 

ophthalmologic examination and infants 

with congenital anomalies. 

 

STUDY PROCEDURE: 

 

 The medical records of 124 premature 

infants born from January 2011 to January 

2013 were gathered. Presence of known and 

possible risk factors in developing Retinopathy 

of Prematurity (ROP) were scrutinized using 

Meollo A., Salas M 
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these medical records. The risk factors in-

cluded were: mode of delivery, age of gesta-

tion, birth weight, gender, APGAR score at 1 

and 5 minutes of life, number of days on            

oxygen support, jaundice, number of days in 

phototherapy, number of days stay in neonatal 

unit, FiO2 used, use of mechanical ventilator, 

age at which ROP detected, maximum stage of 

ROP reached, maternal age, preecclampsia in 

the mother, preterm premature rupture of 

membrane (PPROM), and presence of mater-

nal pyrexia.  

 

 Data were analyzed using Stata version 

10 software. Frequency tables were generated 

to show the distribution of prematures accord-

ing to maternal obstetrical factors, neonatal 

factors, course of hospital stay and occurrence 

of ROP. To determine differences between 

those who developed and those who did not 

develop chi square test and Fishers exact test 

when applicable were utilized for qualitative 

variables and independent t-test for quantita-

tive variables. Crude analysis was done to de-

termine the association of selected factors 

independently with the development of ROP.  

 

SAMPLE SIZE 

 

 For determining factors associated with 

the development of ROP, current literature 

provided estimates only for gestational age 

and birth weight.  In the absence of available 

information from the literature on Apgar score 

at 1 minute, need for mechanical ventilation, 

duration of oxygen therapy and level of Fi02, 

an initial run of the data provided values for 

these proportions which was used in power 

calculation and sample size estimation. The 

largest of these values was the final sample 

size requirement. 

 

 In a study on the incidence and risk 

factors for ROP (Alpay and Ugurbas, 2012), 

ROP developed in 43.2% of those <32 weeks 

AOG and in 50% of those weighing 1500 

grams or less. Utilizing the formula for test of 

hypothesis between two proportions, incorpo-

rating the power of the test at 5% level of sig-

nificance, the estimated sample size was 35 

per group (Appendix A).  

 

 

Appendix A: 

 

 

 

 

 

Age of gestation: 

 

Where P1 is the proportion of preterms who 

 developed ROP among those < 32 

 weeks AOG = .432 (Alpay and Ugurbas, 

 2012) 

 

 P2 is the proportion of preterms who 

 developed ROP among those ³ 32 

 weeks AOG = .093 (Alpay and Ugurbas, 

 2012) 

 

              is 1.96  corresponding to a two-      

            tailed α error of .05  

 

         is 0.84 corresponding to a one-  

 tailed error of 0.2 or 80% power 

  
 

2

1-α 1-β 1 1 2 2

2

1 2

Ζ 2PQ +Ζ PQ +P Q
n =

P -P

1-α
Ζ

1-β
Ζ
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         
 

2

2

1.96 2 .343 .657 +.84 .50 .50 + .186 .814
n =

.50 - .186

         
 

2

2

1.96 2 .263 .738 +.84 .432 .568 + .093 .907
n =

.432 - .093

1 2
P +P

P =
2

Q =1-P
1 1
Q =1-P

2 2
Q =1-P

                       n = 25 per group of gestational age  

 

Birthweight: 

 

Where P1 is the proportion of preterms who developed ROP among those < 1500 g = .50 (Alpay 

and Ugurbas, 2012) 

 

             P2 is the proportion of preterms who developed ROP among those ³ 1500 g = .186 (Alpay 

and Ugurbas, 2012)  

 

 

 

 

                    

                     n = 35 per group of birthweight 

 

For other selected factors: 

 

 The ability to detect a difference in the proportion of those who developed ROP based on 

the present sample size of the study for the other selected factors is given in the following table :  

 

 

 

 

  Present 

sample size 

Power for present 

sample size 

Sample size needed to 

achieve 80% Power 

Duration of O2 therapy   100%   

    ³ 6 days 38   8 

    < 6 days 86   8 

1 minute Apgar Score   NAN   

    < 7 5   27 

    ³ 7 119   27 

Need for mechanical 

ventilation 
  99.9%   

   Yes 37   10 

   No 87   10 

Level of Fi02   100%  

      100% 32   7 

    <100% 92   7 

The final sample size was 35 per group of the selected factors.  
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STATISTICAL ANALYSIS 
 

Data was analyzed using Stata version 

10 software. Frequency tables were generated 

to show the distribution of prematures accord-

ing to maternal obstetrical factors (maternal 

age, presence of preecclampsia and maternal 

pyrexia, duration of PROM, mode of delivery, 

indication for CS), neonatal factors (gestational 

age, birthweight, apgar score and gender), 

course of hospital stay (occurrence of jaun-

dice, length of phototherapy, duration of stay 

at the NICU, number of days on oxygen ther-

apy, need for mechanical ventilation, level of 

Fi02 used) and occurrence of ROP (age at 

which ORP was detected, maximum stage of 

ROP reached and therapy given). 

 

To determine differences between 

those who developed and those who did not 

develop ROP in terms of the above factors, chi 

square test and Fishers exact test when appli-

cable was utilized for qualitative variables and 

independent t-test for quantitative variables.  

A p-value < 0.05 was used as cut-off for sig-

nificance.  

 

Crude analysis was done to determine 

the association of selected factors independ-

ently with the development of ROP. Risk ratios 

with 95% confidence intervals were likewise 

computed. 

 

However, crude analysis has its limita-

tions and so binary logistic regression using 

backward elimination procedure was carried 

out to determine factors significantly associ-

ated with the development of ROP.  

RESULTS 
 

I. General Data 

  

 There were a total of 124 preterms    

delivered from January 2011 to January 2013.  

Table 1 shows their distribution as to gender, 

birthweight, and age of gestation.   

 
Table 1: General data Preterm Neonates 

 

II. Profile of Cases 

 

 Mothers of the preterm neonates had a 

mean age of 31 SD ± 5 years, the youngest 

being 18 and the oldest being 45 years old. 

Majority had no pre-partum illnesses like pree-

clampsia, maternal pyrexia and PROM. Most 

delivered via caesarian section with pree-

clampsia as the most common indication 

(Table 2).  

Gestational Age n % 

    < 32 weeks  21 17 

    ³ 32 weeks 103 83 

total 124 100 

Birthweight     

    < 1500 grams 22 18 

    ³ 1500 grams 102 82 

total 124 100 

Gender     

    Male 63 51 

    Female 61 49 

total 124 100 

Risk Factors in Developing Retinopathy of Prematurity in a Newborn 
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Maternal Obstetric Factors No. (%) 

Maternal Age (in years)   

    Mean, sd 30.9, 5.0 

    Median (min, max) 31 (18, 45) 

    

Preeclampsia   

   With  32 (25.8) 

   Without  92 (74.2) 

total 100 

Maternal Pyrexia   

   With     1  (0.8) 

   Without 123 (99.2) 

total 100 

Duration of PROM (in hours)   

  0 107 (86.3) 

10     2   (1.6) 

12     8   (6.5) 

13  2   (1.6) 

14  2   (1.6) 

18  3   (2.4) 

total 100 

Mode of Delivery   

    Caesarian Section 81 (65.3) 

    Normal Spontaneous Delivery 43 (34.7) 

total 100 

Indications for Caesarian Section   

    Preeclampsia 32 (39.5) 

    Twin pregnancy 12 (14.8) 

    PPROM 11 (13.6) 

    Repeat CS 10 (12.3) 

    Non-reassuring Fetal Heart Rate      

       Pattern 
7   (8.6) 

    Placenta Previa 4   (4.9) 

    Breech 3   (3.7) 

    Placental Insufficiency 1   (1.2) 

    Failure of Descent 1   (1.2) 

    ACD 1   (1.2) 

total 100 

Table 2: Distribution of Preterm Neonates  

according to Maternal Obstetric Factors 

 Majority of preterms were aged 35-36 

weeks and weighed between 1500 to less 

than 2500 grams. Most had Apgar scores of 8 

and 9 at 1 and 5 minutes of life, respectively.  

There was almost equal distribution of males 

and females (Table 3).  

Table 3: Distribution of Preterm Neonates 

according to Neonatal Factors 

Neonatal Factors No.(%) 

Gestational Age (in weeks)   

24 1   (0.8) 

26 1   (0.8) 

27 1   (0.8) 

28 2   (1.6) 

29 4   (3.2) 

30 2   (1.6) 

31 10   (8.1) 

32 6   (4.8) 

33 16 (12.9) 

34 15 (12.1) 

35 34 (27.4) 

36 32 (25.8) 

total 100 

Birthweight (in grams)   

    < 1500 22 (17.7) 

    1500 to < 2500 95 (76.6) 

    ≥ 2500 7   (5.7) 

total 100 

Apgar Score at 1 minute   

2 1   (0.8) 

3 2   (1.6) 

5 2   (1.6) 

7 26 (21.0) 

8 93 (75.0) 

total 100 

Apgar Score at 5 minute   

7 1   (0.8) 

8 19 (15.7) 

9 101 (83.5) 

  100 

Gender   

    Male 63 (50.8) 

    Female 61 (49.2) 

total 100 

 Majority did not develop jaundice.  For 

those who did, phototherapy was given for a 

mean duration of 3 SD ± 2 days.  The mean 

length of stay at the NICU was 19 SD ± 16 

days, the shortest being 2 days and the long-

est being 68 days.  For those needing oxygen 
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 Out of 124 preterm neonates, 31 

(25%) developed ROP. The mean age at detec-

tion was 30 SD ± 16 days.  The highest stage 

or most severe ROP in either eye was noted to 

be commonly stage 2.  Observation was the 

usual therapy given (Table 5). The lone stage 4 

case was detected longest at 53 days while 

stage 1 was detected earliest at 24 SD ± 6 

days (Table 6).  All of stages 1 and 3 and ma-

jority of stage 2 were managed with observa-

tion alone while two of stage 2 and the lone 

stage 4 underwent laser treatment (Table 7).  

therapy, it was given for 8 SD ± 7 days on the 

average, the shortest being a day and the 

longest being 28 days. Majority did not require 

mechanical ventilation. The maximum level of 

Fi02 (100%) was used in 26% of cases while 

majority were subjected to room air and Fi02 

ranging from 30% to 90% (Table 4).  

Table 4: Distribution of Preterm Neonates as to 

Conditions During Course of Hospital Stay 

Conditions during Course of  

Hospital Stay 
No. (%) 

Jaundice   

    Yes 46 (37.1) 

    No 78 (62.9) 

total 100 

Length of Phototherapy (in days)   

    Mean, sd 2.6, 2.2 

    Median (min, max) 2 (1, 9) 

    

NICU stay (in days)   

    Mean, sd 18.7, 16.0 

    Median (min, max) 12 (2, 68) 

    

Duration of Oxygen Therapy (in days)   

    Mean, sd 7.5, 7.2 

    Median (min, max) 4.5 (1, 28) 

    

Need for Mechanical Ventilation   

    Yes 37 (29.8) 

    No 87 (70.2) 

total 100 

Level of Fi02 Used  (in %)   

  21 39 (31.5) 

  30 49 (39.5) 

  45 1   (0.8) 

  60 1   (0.8) 

  70 1   (0.8) 

  90 1   (0.8) 

100 32 (25.8) 

total 100 

ROP No. (%) 

    With 31 (25.0) 

    Without 93 (75.0) 

  100 

Age detected (in days)   

    Mean,sd 30.2, 15.5 

    Median (min,max) 27 (7, 60) 

    

Maximum Stage reached   

    Stage 1 6 (19.4) 

              2 17 (54.8) 

              3 7 (22.6) 

              4 1   (3.2) 

  100 

Therapy given   

    Observation 28 (90.3) 

    Laser IO 3   (9.7) 

  100 

Table 5: Incidence and Profile of ROP 

Table 6: Mean Age detected by Stage of ROP 

Stage of ROP Age Detected (Mean, sd) No. 

1 23.5,   6.2 6 

2 30.7, 17.2 17 

3 31.6, 15.7 7 

4 53.0  1 

total 31 
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Table 7: Therapy given by Stage of ROP 

Stage of 

ROP 
Therapy Given No. 

  Laser 
Laser , 

Avastatin 
Observation   

1        6   6 

2 2   15 17 

3       7   7 

4   1     1 

total 31 

III. Comparison between those with and 

without ROP 

 

 There were significant differences in 

maternal age, duration of PROM and mode of 

delivery between those who did and those who 

did not develop ROP (p-value <0.05).  Mater-

nal age was older, duration of PROM was 

longer, and the proportion of those delivered 

by caesarian section was higher among those 

who had ROP (Table 8).   

 As to neonatal factors, there were sig-

nificant differences in gestational age, birth-

weight and 1-minute Apgar score.  Gestational 

age was earlier, birthweight was lower and 1-

minute Apgar scores were also lower among 

those who developed ROP.  There was no sig-

nificant difference in gender distribution 

(Table 8). 

 

 Likewise, there were significant differ-

ences in length of NICU stay, duration of oxy-

gen therapy, need for mechanical ventilation 

and level of Fi02 between the two groups.  

NICU stay and duration of O2 therapy was 

longer, level of Fi02 was higher and a greater 

proportion placed on mechanical ventilation 

was seen among those who developed ROP.  

No differences were noted on the occurrence 

of jaundice and duration of phototherapy 

(Table 8).  

Maternal Obstetric Factors ROP No ROP p-value 

Maternal Age in years (mean, sd) 32.7, 3.9 30.2, 5.3 0.0197a 

Duration of PROM in hrs (mean, sd)   4.5, 6.3  0.9, 3.5 0.0001a 

Preeclampsia (%) 29.0 24.7 0.6355b 

Maternal Pyrexia (%) 3.2 0 0.0820b 

Mode of Delivery (%)     0.0007b 

    CS 90.3 65.4 
  

    NSD  9.7 34.6 

Neonatal Factors       

Gestational Age in weeks (mean, sd) 30.9, 2.6 34.8, 1.3 0.0000a 

Birthweight in grams (mean, sd) 1412.5, 343.5 2106.9, 323.9 0.0000a 

1 minute Apgar score (mean, sd) 7.1, 1.3 7.8, 0.8 0.0009a 

Gender (%)     0.2540b 

    Male 41.9 53.8 
  

    Female 58.1 36.2 

Table 8: Comparison by Maternal Obstetric and Neonatal Factors and Course of Hospital Stay 
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Course of Hospital Stay       

Jaundice (%) 38.7 36.6 0.8300b 

Length of phototherapy in days (mean, sd) 1.5, 2.2 0.9, 1.7 0.0858a 

NICU stay in days (mean, sd) 39.4, 14.0 11.8, 9.2 0.0000a 

Duration of O2 therapy in days (mean, sd) 12.7, 7.9 2.6, 4.1 0.0000a 

Need for mechanical ventilation (%) 77.4 14.0 0.0000b 

Level of Fi02 in % 02 (mean, sd) 83.9, 30.3 33.9, 22.6 0.0000a 

aIndependent t-test             bChi square test  

IV.  Crude Analysis on the association between selected factors and ROP 

 

 Gestational age, birthweight, duration of 02 therapy, mechanical ventilation and level of 

Fi02 were independently significantly associated with ROP (p-value <0.05). ROP was 6 times more 

among those with gestational age less than 32 weeks, 7 times more among those with birthweight 

was less than 1500 grams, 12 times more among those on O2 therapy for more than 6 days, 6 

times more among those on mechanical ventilation and 10 times more among those exposed to 

100% Fi02. ROP was 3 times more among those with 1-minute Apgar scores less than 7 but the 

association was not significant  (p-value =.0992) (Table 9). 

Table 9: Association between Selected Factors and Development of ROP 

Selected Factors ROP No ROP 
Risk Ratio 

(95% CI) 
p- value 

Gestational Age     5.96 (3.51, 10.11) 0.0000b 

    < 32 weeks 17 (81.0) 4  (19.0)   
  

    ³ 32 weeks 14 (13.6) 89  (86.4)   

Birthweight     7.34 (4.21, 12.81) 0.0000b 

    < 1500 grams 19 (86.4) 3 (13.6)   
  

    ³ 1500 grams 12 (11.8) 90 (88.2)   

Duration of 02 therapy     11.76 (4.89, 28.3) 0.0000b 

    ³ 6 days 26 (68.4) 12 (31.6)     

    < 6 days 5   (5.8) 81 (94.2)     

1 minute Apgar score     2.55 (1.16, 5.59) 0.0992c 

    < 7 3 (60.0) 2 (40.0)     

    ³ 7 28 (23.5) 91 (76.5)     

Need for mechanical ventilation     8.06 (3.81, 17.05) 0.0000b 

   Yes 24 (64.9) 13 (35.1)     

   No 7   (8.1) 80 (91.9)     

Level of Fi02     9.86 (4.70, 20.65) 0.0000a 

    ³100% 24 (75.0) 8 (25.0)     

    <100% 7   (7.6) 85 (92.4)     

aIndependent t-test             bChi square test  cFishers exact probability test  
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V.  Logistic Regression Analysis 

 

 Taking into account all of the above 

selected factors, the final regression model for 

factors associated with the development of 

ROP showed birthweight and Fi02 to be signifi-

cantly associated with ROP. Those whose 

birthweight was less than 1500 grams were 

47 times more likely to have ROP than those 

weighing more than or equal to 1500 grams. 

Likewise those exposed to more than 100% 

Fi02 were 36 times more likely to have ROP 

than those exposed to less than 100% Fi02 

(Table 10). 

 

Table 10: Final Logistic Regression Model for 

Factors Associated with the Development of ROP 

caesarian section due to preeclampsia (see 

table 2). According to Yu et. al.11 preeclampsia 

was not associated with ROP in preterm births, 

however, this was not proven in our study. 

 

 Majority of the pre terms were aged 35-

36 weeks and weighed between 1500 to less 

than 2500 grams (see table3). Most had Ap-

gar scores of 8 and 9 at 1 and 5 minutes of 

life, respectively (see table3).  Almost equal 

distribution of males and females (see table3). 

 

Majority did not develop jaundice, but 

for those who did, phototherapy was given for 

a mean duration of 3 days (see table 4).  The 

mean length of stay at the NICU was 19 days 

(see table 4).  For those needing oxygen thera-

pies, it was given for 8 days on the average 

(see table4).  Majority did not require me-

chanical ventilation (see table 4). The maxi-

mum level of Fi02 100% was used in 26% of 

cases while majority were subjected to Fi02 

ranging from 21% to 90% (see table 4). 

 

Out of 124 preterm neonates 31 devel-

oped ROP (see table 5). The mean age at de-

tection was 30 days (see table 5). Although 

guidelines for ROP screening recommends age 

of gestation less than or equal to 32 weeks, 

there were 4 neonates 33 weeks AOG, 2 neo-

nates 34 weeks AOG, and 1 neonate 36 

weeks AOG who developed ROP in our study.  

 

Retinopathy of prematurity primarily 

occurs in extremely low birth weight (ELBW) 

infants. Most research suggests that a low 

birth weight, a young gestational age, and the 

severity of illness are associated factors.          

Factor 
Coefficient 

(b) 

Odds Ratio 

(95% CI) 
p-value 

Constant -3.403     

Birthweight 

<1500 grams 
3.846 

46.81 

(8.20, 267.12) 
0.000 

Fi02 100% 3.583 
35.98 

(8.52, 151.99) 
0.000 

DISCUSSION 
 

 Retinopathy of prematurity (ROP) is a 

major treatable cause of blindness worldwide. 

The rate of blindness varies considerably in 

different care units, depending on their level 

of development and whether effective screen-

ing and treatment programs exist.10  

 

 In this study there were a total of 124 

preterms included. Mothers had a mean age 

of 31 (see table 2). Majority had no pre-partum 

illnesses like preeclampsia, maternal pyrexia 

and PROM (see table 2). Most delivered via 
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Retinal vasculature begins to develop 

around 16 weeks age of gestation. It grows 

circumferentially and becomes fully mature at 

term. Premature birth results in the cessation 

of normal retinal vascular maturation. Expo-

sure of newborn premature infants to hyper-

oxia downregulates retinal vascular endothe-

lial growth factor (VEGF). Blood vessels con-

strict and can become obliterated, resulting in 

delays of normal retinal vascular development. 

This hyperoxia-vasocessation is the underlying 

cause of retinopathy of prematurity.12 

 

There were significant differences in 

maternal age, duration of PROM and mode of 

delivery between those who did and those who 

did not have ROP (see table 8).  Maternal age 

was older, duration of PROM was longer, and 

the proportion of those delivered by caesarian 

section was higher among those who had ROP 

(see table 8). 

 

According to a study by Wu et. al. enti-

tled ―Retinopathy of Prematurity and Maternal 

Age‖: older maternal age is a newly identified 

risk factor for the development of ROP in pre-

mature babies.13 This is similar with our study. 

The average age of marriage continues to in-

crease, this might be one of the reasons why 

advanced maternal age was not an issue in 

the past and this risk factor was not identified 

in previous studies.  

 

There are more patients who devel-

oped ROP who were delivered via cesarean 

section which is in contrast with the study by 

Manzoni et. al. which concluded that vaginal 

delivery is a significant and independent            

predictor of threshold ROP in preterm in-

fants.14 As to neonatal factors, there were sig-

nificant differences in gestational age, birth-

weight and 1-minute Apgar score (see table 8).  

Gestational age was earlier, birthweight was 

lower and 1-minute Apgar scores were also 

lower among those who developed ROP.  

There was no significant difference in gender 

distribution (see table 8). Although gender is 

not a significant factor in developing ROP, 

there were more males than females noted in 

our study. According to Walsh in 2009: Both 

birth weight and gestational age were inde-

pendently associated with severe retinopathy, 

but gestational age was a stronger predictor.15 

This is comparable with our study where in-

fants born earlier and those with low birth 

weights developed ROP. This may be due to 

advancements during the recent years where 

improvements in neonatal intensive care lead 

to greater survival among infants born at ex-

tremely low gestational ages.  

 

 There were significant differences in 

length of NICU stay, duration of oxygen the-

rapy, need for mechanical ventilation and level 

of Fi02 between the two groups. NICU stay 

and duration of O2 therapy was longer, level of 

Fi02 was higher and a greater proportion 

placed on mechanical ventilation was seen 

among those who developed ROP (see table 

8). These finding are the same with that of 

Hakeem et. al. in ―Retinopathy of Prematurity: 

A Study of Prevalence and Risk Factors‖ which 

stated that higher level of oxygen during oxy-

gen therapy and use of mechanical ventilator 

were significant risk factors for ROP.8 In 1954, 

Ashton and Cook were the first to establish 
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that oxygen is important in disrupting 

retinal blood vessel development.16 Several 

recent studies have shown a relationship be-

tween a high-oxygen saturation and ROP. It 

seems that a SaO2>93% increases the risk for 

severe ROP and need for therapy.17  

 

No differences were noted on the oc-

currence of jaundice and duration of photo-

therapy (see table 8). Gestational age, birth-

weight, duration of 02 therapy, mechanical 

ventilation and level of Fi02 were independ-

ently significantly associated with the develop-

ment of ROP (see table 8), which also concurs 

with the study of Hakeem et. al.8 ROP was 6 

times more among those with gestational age 

less than 32 weeks (see table 8), 7 times 

more among those with birthweight was less 

than 1500 grams (see table 8), 12 times more 

among those on O2 therapy for more than 6 

days (see table 8), 6 times more among those 

on mechanical ventilation (see table 8) and 10 

times more among those exposed to 100% 

Fi02 (see table 8). ROP was 3 times more 

among those with 1-minute Apgar scores less 

than 7 but the association was not significant 

(see table 8).   

duration of O2 therapy, a higher level of Fi02, 

and a greater proportion placed on mechani-

cal ventilation was also seen among those 

who have ROP. 

 

The final regression model for factors 

associated with the development of ROP 

showed birthweight and Fi02 to be significantly 

associated with ROP. 

 

LIMITATION OF THE STUDY 

 

Limitation of this study is the short du-

ration of the period included from January 

2011 to January 2013, however, adequate 

sample size was reached. The study only in-

volved one private tertiary hospital. We believe 

that this is an advantage since there is little 

variability in practice. In particular, the oph-

thalmologic examinations were consistent 

since all neonates were seen by the same 

ophthalmologist for the entire duration of the 

study. This study was made to determine risk 

factors for ROP, but not to test prior hypothe-

ses. 

 

CONCLUSION 
 

 An older maternal age, a longer dura-

tion of PROM, and a larger proportion of those 

delivered by caesarian section are likely to 

have  ROP. Earlier gestational age, lower birth-

weight, and lower 1-minute Apgar scores were 

also noted in those babies that developed 

ROP. Furthermore, a longer NICU stay, a longer 

RECOMMENDATIONS 

 

As this is a single hospital-based study, 

a comprehensive countrywide survey on ROP 

in the Philippines is recommended to deter-

mine any regional differences in ROP preva-

lence. Larger sample size and additional risk 

factors is also recommended to yield higher 

statistical power. 
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INTRODUCTION 
 

 Teenage pregnancy is defined as           

an underage girl of 13 to  19 years who  

becomes pregnant. The definition differs from 

one country to another but generally refers to 

women below legal adulthood1. In the deve-

loping world, one-third to one-half of women 

become mothers before the age of 20 and 

pregnancy related complications have be-

come the leading causes of death among 

them2,3. South Asian countries  have high pro-

portions of teenage pregnancies, since early 

marriage is common and there is a social ex-

pectation to have a child soon after marriage4-

6. A study in Southeast Asia showed that nearly 

60% of all girls are married by the age of 18 

years and one fourth are married by the age of 

15 years7.  

  

 Worldwide, early childbearing is           

associated with higher risk of adverse repro-

ductive outcomes. A younger maternal age 

is associated  with  an increased  maternal  

and  infant mortality8,9.  Adolescent pregnancy  

contributes  to  the  perpetuation  of  the  pov-

erty  cycle  by exposing these girls at higher 

risk for low educational and occupational 

attainment and low socioeconomic 

status9,10. Children born to teenage mothers 

experience more risk of abuse, neglect  and 

have more behavioural problems11. How-

ever, abusive early pregnancy is also per-

ceived as a rite of passage a pathway to adult-

hood that might bring positive consequences-

and thus is desired in some contexts11-13. It may 

also be seen as an escape from families11-14.  

Teenage pregnancy is widespread in  

the Philippines,  especially  amongst  the  

poor. Filipino teens get a higher exposure to 

sex from the Internet, magazines, TV shows, 

movies and other media than decades ago, 

yet without any corresponding increase in in-

formation on how to handle the input. During 

the 21st century, the statistics about this is-

sue continues to rise even though there are a 

lot of disadvantages that young mothers and 

fathers can obviously get in the said issue.  

 

According to the 2002 Young Adult Fer-

tility and Sexuality Study done by the University 

of the Philippines Population Institute and           

the  Demographic Research and Development 

Foundation, twenty six of our Filipino youth         

nationwide 15 to 25 years of age admitted to 

having a premarital sex experience. Thirty  

eight  percent  of  our  youth  are  already  in  a  

live-in arrangement. The 1998 National 

Demographic and Health Survey (NDHS) re-

ported that 3.6 million of our teenagers got 

pregnant. In ninety two percent of these 

teens, the pregnancy was unplanned, and the 

majority, 78 percent, did not even use contra-

ceptives the first time they had sex. The medi-

cal consequence of teenage pregnancies that 

have been extensively studied  include preterm 

deliveries, stillbirth and fetal distress among 

others. Social consequences of teenage 

pregnancies identified are minimal access to 

higher education , higher divorce rates, prema-

ture death of women, population growth, weak 

and unhealthy children.  

 

Risk factors identification of teenage 

pregnancy is necessary so as to halt if not to 

A Hospital Based Case – Control Study on Risk Factors for Teenage Pregnancy among Filipino Adolescent Girls 
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to prevent it‘s increasing incidence specially 

any developing countries like the Philippines. 

Socio-economic status, educational attain-

ment, cultural factor and family structure 

were all identified as risk factors for teenage 

pregnancies in South Asia20-28. 

 

 In our country many studies dealt in 

an outcome in infants of teenage mother. 

The literature  that  focus  on the risk factors  

of teenage pregnancy are limited. This    

study was conceptualized to determine risk 

factors for teenage pregnancy    and how to 

determine the association of teenage preg-

nancy  on the following risk factors such as  

sociodemographic, family psychodynamics and 

psychosocial factors.  

 

REVIEW OF RELATED LITERATURE  

 

Shrestha et al, conducted a study with 

the use a questionnaire. The   concluded that 

the incidence of teenage pregnancies is signifi-

cantly higher in the lower social classes (52%) 

than in the higher social classes (26%). This 

study also found that Hindu teenagers are 

more likely to become pregnant (p<0.001) 

than Buddhist teenagers. Structural and social 

inequalities, poverty and gender all made 

young people extremely vulnerable to teenage 

pregnancy22,26. 

 

The likelihood of teenage pregnancy 

and childbearing seemed to be associated 

with the level of education23. However, very 

few studies have concentrated on education 

and teenage pregnancies. Sharma et al., in 

2001 showed that 19% among teenage           

mothers  were significantly less likely to have 

studied beyond primary school education 

compared to among the mothers who were in 

their twenties (6%)21. This needs to be inter-

preted with caution as the numbers reported 

are very low, however such differences were 

also noted by Shrestha in a retrospective 

study with a bigger sample size25. Early age 

at marriage is acceptable in South Asian cul-

ture, which seems to add the risk of teenage 

pregnancy21. Early age at marriage is also 

taken as a license or social expectation for a 

woman to enter into reproductive life and to 

become pregnant immediately after marriage. 

In rural Nepal, the mean age of marriage is 

15.9 years. Some girls who married before the 

onset of menarche fell pregnant once they 

were fertile25.  

 

 Low involvement of teenage girls in de-

cision making also contributed to early preg-

nancy. Most adolescent marriages (80%) were 

arranged by parents without the girl‟s con-

sent25. A higher proportion of adolescent preg-

nant women (67%) were found to be part of an 

extended family, of which just over half (51%) 

claimed that the authority over conception re-

mains with their husband in spite of the teen-

agers‟ desire to make their own decisions21. 

The study also noted that teenage pregnant 

women seem to be more likely to have had 

love marriage (against the wishes of par-

ents/family). Consequently, this leads to 

negligence of family members towards care 

and guidance in teenage pregnancies. In ad-

dition, teenage girls are also less likely to 

visit health service clinics without their hus-

band‟s permission28. These family structures 
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and social norms have forced teenagers to give 

birth before they are emotionally or physically 

ready26.  

 

 Another factors that may contribute to 

teenage pregnancy are the risk taking beha-

vior, including drug, alcohol, tobacco use, de-

linquency, and sexual activity occurring among 

the same groups of teens. Teens who drink or 

use drugs often are more sexually active and 

less likely to use contraception when they have 

sex than teens who take fewer risks. This ado-

lescent also tend to have more sexual part-

ners, and often start having sex at younger 

ages. Nearly four in ten high school students 

report having experimented with marijuana at 

least once, and over one-third of 12th graders 

report they have used some type of illicit 

drug20,21. Approximately two-thirds of 9th grad-

ers report having tried alcohol at least once 

and one-quarter of all high school students 

say they drink heavily on occasion20. Teens 

15 and older who use drugs are more likely 

to be sexually experienced than are those 

teens who do not use drugs - 72 percent of 

teens who use drugs have had sex, compared 

to 36 percent who have never used drugs22. 

Teens who have used marijuana are four times 

more likely to have been pregnant or to have 

gotten someone pregnant than teens who 

have never used marijuana23. More than one-

third of sexually active teens and young adults 

15 to 24 years of age report that alcohol or 

drug use has influenced them to do some-

thing sexual24. Nearly one-quarter of sexually 

active teens and young adults 15 to 24 years 

of age report that they have had sex without    

a condom because they were under the            

influence of alcohol or drugs. Forty three per-

cent of teens and young adults say that they 

are concerned that they might do more sexu-

ally than they had planned because they are 

drinking or using drugs24. Girls who smoke or 

drink are even more susceptible. The prior use 

of alcohol and/or cigarettes increases the risk 

of early sexual experience by 80 percent25. 

Many teenage girls who use alcohol when they 

first have sex are too drunk to use birth con-

trol successfully26. Almost one-quarter of all 

high school students used alcohol or drugs 

prior to their last sexual experience. Non-

Hispanic white and Hispanic teens are more 

likely than non-Hispanic black teens to report 

having used alcohol or drugs before their last 

sexual experience20. Seventh graders who re-

port being sexually experienced are more likely 

than their sexually inexperienced peers to re-

port having committed a theft, damaged prop-

erty, or threatened a teacher27.  

 

 Girls who experience menarche early 

are more likely to use alcohol, initiate alcohol 

and cigarette use earlier, use more substances 

at earlier ages, and be drunk more often28-33. 

Although a certain amount of substance use 

experimentation is considered normative dur-

ing middle to late adolescence, early initiation 

of substance use and heavier use at early 

ages seem particularly problematic and lead 

to increased longterm negative outcomes 

including  alcohol dependence34,35,36,37.  

 

 Research suggests that alcohol use 

leads to an increased likelihood of sexual          

intercourse among adolescents, and a sig-

nificant portion of female adolescents report 
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some alcohol use before intercourse38,39. A 

widely held theory known as the ―disinhibition 

effect‖ posits that the disinhibiting effect of 

alcohol causes people to engage in riskier 

sexual behaviors than they would other-

wise40. However, the disinhibition effect may 

lead to decreased condom use only when 

sex is unplanned or occurring for the first 

time41. In fact, unplanned sexual intercourse 

under the influence of alcohol or drugs has 

been found to uniquely relate to risky          

sexual behaviors, including inconsistent          

condom use42. The fact that younger girls are 

more likely to engage in unplanned sex, they 

are presumably at heightened risk for unpro-

tected intercourse and pregnancy. In addition, 

younger girls are more likely to rely on birth 

control methods that are affected by alcohol 

use,  in comparison to older females, who tend 

to use the birth control pill43.  

 

 In nine of ten studies regarding conse-

quences of teenage pregnancy found that pre-

term delivery, still birth, fetal distress, birth 

asphyxia, anaemia, low birth weight, pregnancy

-induced hypertension (PIH) and spontaneous 

abortion were most frequently encountered 

complications during teenage pregnancy44,46-

49,51-53. Apart from medical consequences, 

there are many adverse social consequences  

identified within  this  review. Lower access  to 

higher  education,  high divorce rates, prema-

ture death of women, population growth, weak 

and unhealthy children and single motherhood 

are all negative consequence of teenage preg-

nancy47,49,50,52.  

 

 Sharma et al.,51 identified that the risk 

of pregnancy complications was 2.5 times 

higher among pregnant teenagers compared 

to mothers in their twenties. A significant 

number of teenage mothers had Vitamin A 

and iodine deficiency, which results in night 

blindness and formation of goiter51,53. A north 

India study has also shown that the preva-

lence of anaemia is high (46%) among teen-

age mothers, which occurs due to low intake 

of dietary iron53. In a Sri Lankan study the 

likelihood of PIH (13%) and pre-eclampsia 

(5%) was significantly higher (p<0.001 and 

p=0.03) among pregnant teenagers compared 

to the women in their twenties (3% and 1% 

respectively)47. Studies investigating the link 

between teenage pregnancy and still birth, 

showed an association 2 to  3%  (p<0.05) 

compared to the mothers at  20 to 29 age 

years group46,48,49. There  seem to  be  incon-

sistent  evidence  between  birth weight and 

teenage pregnancy. The mean birth weight 

was found higher (2.81kg) among teen-

agers51; the high birth weight in a study could 

be because of the small sample size. However, 

another study showed that the incidence of 

low birth weight was statistically significant 

34% (p<0.0001) among teenage mothers 

compared to the mothers in their twenties48.  

 

 Two studies reported a higher pre-

term delivery among teenage mothers com-

pared to older women. Shrestha reported 3% 

preterm delivery in teenage mothers com-

pared to 1% in mature mothers49. Goone-

wardene et al., reported 19% incidence of 

preterm delivery among teenagers compared 

to 11% in older mothers, (p = 0.06)47. A small 

hospital-based  study found that  fetal  distress  
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(6%) and birth asphyxia  (2%) was commonly 

reported among pregnant teenagers51. There 

are conflicting findings regarding the link         

between spontaneous abortion and teenage 

pregnancy. Shrestha has reported that sponta-

neous abortion was similar 15 (3%) among  

teenage mothers and mothers in their twenti-

es49. However, Ganatra et al., in 2002 noted 

that such likeliness is very low (2%) among 

teenage mothers and very high among ma-

tured mothers 166 (14%)52.  

 

SIGNIFICANCE of the STUDY  
 

 This study would contribute to the pre-

vention of early teenage pregnancies by allow-

ing health care professionals to analyze the 

root cause of teenage pregnancy wether it be-

ing lack of education, psychosocial or family 

psychodynamics. The result can be used in 

other health care facilities in educating teen-

agers on the consequence and avoidance of 

teenage pregnancies. This study would also 

help educate the Filipino teenagers  about 

the adverse effect of  teenage pregnancy, 

give them knowledge and insight about re-

sponsible parenthood and finally allow them 

to weigh the risk involved in both maternal and 

baby‟s health.  

 

GENERAL OBJECTIVES  

To determine the risk factors for teenage preg-

nancy among Filipino adolescent girls seen in a 

Tertiary  Government  Hospital.  

SPECIFIC OBJECTIVES  
  

 To determine the association of teenage 

pregnancy and the following risk factors: 

  

a.   Sociodemographic profile  

 

b.  Family Psychodynamics  

 

c. Psychosocial Factors 

 

MATERIALS AND METHODS  

 

A. Study Design: Unmatched  Hospital Based 

Case Control Study  

 

 A quantitative research approach 

was chosen for this study because it em-

phasizes objectivity and uses systematic pro-

cedures to measure human behavior by using  

formal structured instruments when collecting 

data from respondents. This approach has 

been used to provide hard objective facts 

about factors that contribute to teenage 

pregnancy that could be statistically ana-

lysed and interpreted. In this study an at-

tempt was made to obtain information from 

pregnant and non pregnant  teenagers.  

 

 The descriptive design was selected as 

it is concerned with gathering more informa-

tion about the phenomenon studied. This re-

search design was suitable to obtain relevant 

information and to describe and identify fac-

tors that contribute to teenage pregnancy.  

 

B. Setting: Tertiary Government Hospital  
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C. Study Population 

 

 A CASE is defined as a female adoles-

cent 13 to 19 years of age as per WHO crite-

ria, who is pregnant at the time of the inter-

view or had been pregnant for the first time 

during the previous two years. 

 

 A CONTROL is defined as a female ado-

lescent who had never been pregnant at the 

time of interview admitted or consulting at this 

tertiary hospital for other medical illness. 

 

MANAGEMENT and ANALYSIS 

 

 Data was encoded and tallied in SPSS 

version 10 for windows. Descriptive statistics 

were generated for all variables. Frequencies 

and percentages was computed for nominal 

data, mean ± SD were generated for numerical 

data. 

 

 The T test was used to compare two 

groups with numerical data (compares 

means). The Mann Whitney U test which is a 

non - parametric equivalent of T-test was 

used to compare median instead of means. 

The Chi-square test was used to compare/

associate nominal data. Fisher Exact test 

which is a modification of chi-square used to 

compare/associate nominal data in a 2x2      

contingency table. Logistic Regression, a multi-

variate test was used to identify predictor of an 

outcome variable. 

 

SAMPLE SIZE CALCULATION  

  

 At alpha = 0.05, Beta = 0.20, and       

assumed difference in the proportion of ex-

posed and unexposed adolescents and teen 

age of 15% and an OR of 8.51 for early sexual 

based from a previous study (Adhikari, et al), 

at least 112 subjects per group is needed, early 

sexual debut (OR 8.51, 95% CI 1.12-

64.90);10% exposed; 25% unexposed;  

Where:  

n   = is the number of subjects needed 

P1 = proportion of pregnancy among 

         adolescents = 60% = 0.6  

Q1 = 1 - P1 = 1 - 0.6 = 0.4  

P2 = proportion of pregnancy among 

          adolescents = 25% = 0.25 

Q2 = 1 - P2 = 1 - 0.25 = 0.75  

p = (P1+P2)/2 =(0.6+0.25)/2 = 0.425  

q = 1 - p = 1 - 0.425 = 0.575  

Zα = 95% confidence level = 1.96 

Zβ= 80% power of the study = 1.28  

 

SUBJECT SELECTION and DATA 

COLLECTION  

  

 Pregnant/have been pregnant and non 

pregnant women were selected randomly from 

any teenage and adolescent consulting at the 

OPD and currently  from January  to  April 2013 

  

 Data were collected through structured 

self-administered questionnaires (Appendix G).  

The questionnaires consisted of 30 ques-

tions that were divided into three domains 

namely, sociodemographic data, family psy-

chodynamics and psychosocial factors that 
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contribute to teenage pregnancy. The statements in the questionnaires were constructed to 

obtain objective data from the respondents who had met the inclusion criteria.  

CONCEPTUAL FRAMEWORK  
 

Figure  1. Outline of the possible risk factors for teenage pregnancy. The risk factors were 

identified from results of previous studies on risk factors for teenage pregnancy and focus group 

discussion  among  teenage  mother.  The  possible  confounding  factors  in  this  study  are 

demographic profile of the mother and index child.  

 

Figure 1.Conceptual Framework showing the Risk Factors and Teenage Pregnancy  

Risk Factors  
I. Family Psychodynamics 

(family structure, set-up, parents 

absence, history of teenage 

pregnancy in the family) 

 

II. Psychosocial Factors  

(risk taking behaviour, sexual 

knowledge, attitudes and  

behaviour ) 

Confounders 
Demographic profile (age,  

marital status, educational  

attainment, employment 

status, monthly income) 

TEENAGE PREGNANCY 

DESCRIPTION OF STUDY 

PROCEDURES  
 

Preparation prior to conduct of study  

 

 The principal investigator wrote a letter 

to the Medical Director and Chairman of      

Obstetrics and Gynecology requesting for per-

mission to conduct an interview among         

nulligravid teenage patients seen at the OPD 

(Appendix A). A formal letter with necessary 

documents was given to respective committees 

and chairman in the hospital for approval and 

appropriate action. Four research assistants 

were recruited by the principal investigator. 

They were oriented to the purpose of the study 

and were trained on how to conduct the inter-

view.  

 

Ethical Consideration  

 

 The protocol was submitted for review 

and approval of the Hospital Ethics Committee. 

A letter of request and permission to participate 
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(informed consent) were given to the subjects. 

The quality of the research was ensured by 

adhering to the highest possible standards 

of research through accountability and the 

ability to execute the research process. 

 

 Permission to sample the pregnant 

and non pregnant teenagers was obtained 

from the Out Patient Department. Each preg-

nant and non pregnant teenager was provided 

with sufficient and understandable informa-

tion regarding her participation in the study 

before signing the consent form. A consent 

forms was signed by parents or guardians for 

minor between 13 to 17 years of age  

(Appendix B). Confidentiality and anonymity 

were ensured by protecting the participants‟ 

identity, privacy, selfworth and dignity by not 

indicating the subjects‟ names on the question-

naires. Refusal to participate in the research 

was respected. 

 

Research Instrument 

 

 Data in this study were collected from 

direct interview of the patient itself through 

the use of a structured questionnaire  

(Appendix G). The questionnaire were com-

posed of three domains which included so-

ciodemographic status, family psychodynam-

ics and psychosocial factors. Sociodemo-

graphic status contained patient‘s age, relig-

ion, marital status, educational attainment,  

employment status and estimated monthly 

income. The family psychodynamic portion 

included family structure, set-up, its environ-

ment and history of teenage pregnancy.  

 The psychosocial factors included expo-

sure to risk taking behaviors such as smoking, 

drinking alcohol, use of illicit drugs, sexual 

knowledge, attitudes and behaviours, and his-

tory of sexual abuse if any.  

 

 The questionnaire contained 30 close-

ended questions. Likert scale with variable 

points were devised appropriate for each 

questions. The questionnaire was pretested 

and validated to a group of 20 respondents 

and found to be reliable as shown by the Cron-

bachs Alpha of 0.65. Item total showed that 

the cronbachs alpha did not increased that 

much when individual question was deleted 

and analyzed for its reliability thus maintaining 

all the questionnaire in the question and fi-

nally used for data collection. 

 

Pretesting and Validating Research Instruments  

  

 The questionnaire was pretested to 

a group of 20 respondents who consulted 

in the tertiary government hospital. Those 20 

respondents were not included in actual con-

duct of the study. The pretesting of question-

naire helped the investigator to identify prob-

lems  that encountered during the conduct of 

the actual interview. Each item were criticized 

for its clarity, ease of understanding and sensi-

tivity. The questions was revised as necessary.  

 

 An approach to assess reliability in-

volved re - interviewing and forming a second 

review of a sample of respondents then com-

pared it to the response given on the first  

interview. The repeat interview was done          

by the same interviewer. This approach holds 

constant the effect of variability among            
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interviewer while measuring the consistency 

of the subjects recall results. Another ap-

proach used to check for consistency was by 

repeating the question in a slightly different  

manner  at  different  points in the  interview. 

The principal researcher obtained confirma-

tory information from sources and compare the 

rates of agreement. No formal test was done to 

measure test of agreement but validity was 

based on completeness of the answers in the 

questionnaire. 

 

Language Translation 

 

 The questions were written in English 

and translated into the Filipino dialect by a Fili-

pino teacher that made all respondents under-

stood the question in a language which they are 

proficient in. The questionnaire was then trans-

lated back from Filipino to English. This process 

ensured the accuracy of translation.  

 

OPERATIONAL DEFINITION OF 

VARIABLES 

 

1. Primary outcome - teenage pregnancy 

 

2. Risk Factors 

 2.1   Family Structure  

 2.1.1   Nuclear Family - consisting of 

  parents and their still dependent

  children 

 2.1.2   Single Parent Family - may result 

  from the loss of spouse by death, 

  divorce, separation or desertion 

 2.1.3 Blended Family - includes step-

  parents and step-children 

 2.1.4 Democratic - parents respect their 

  child‘s decisions and ideas 

 2.1.5 Authoritarian - unquestioned obe-

  dience conformity to parental 

  guidance 

 

3. Confounders - risk factors of the outcome 

and are associated with the exposure variable 

of interest.  They are not in the intermediate 

pathway between the exposure and the out-

come variables of interest  

 3.1   Demographic Profile of the subject 

  3.1.1  Family Income - combined income 

             of the family in a month 

   3.1.2  Educational Attainment - highest 

              level of education attained by the 

              subject 

   3.1.3  Marital Status - marriage status of 

             the subject 

 

RESULTS 

 

  A total of 280 respondents were in-

cluded in the study. One hundred forty preg-

nant/have been pregnant and 140 non preg-

nant teenage women. 

 

 Table 1 describes the comparison of the 

demographic character between the cases 

and controls. The results showed that there 

was a significant difference in the age of these 

women as shown by a p value of 0.01. Current 

age showed that the age of pregnant/have 

been pregnant teenage women is 17.62 ± 

1.33, it was significantly higher compared with 

17.20 ± 1.62 years for the group of teenage 

non-pregnant women. Significantly more propor-

tion of pregnant/have  been  pregnant  women 
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were Catholics (91.4%). Analysis of marital 

status showed that significantly more propor-

tion of pregnant/have been pregnant women 

were either married (29 or 20.7%) or living-in 

(79 or 56.4%) while significantly more propor-

tion of singles (78 or 55.7%) were found 

among adolescent non-pregnant women. 

Characteristics 
Pregnant Teenage 

(n=140) 

Non Pregnant Teenage 

(n=140) 
P value 

Age in years 

Mean ± SD  

 

17.62 ± 1.33  

 

17.20 ± 1.62  

 

0.01 (S)  

Religion 

INC 

 

4 (   2.9%)  

 

9 (   6.4%)  

 

0.16 (NS)  

Adventist 0 1 A(  0.7%) 1.00 (NS) 

Baptist 1 (   0.7%) 3 (   2.1%) 0.62 (NS) 

Catholic 128 (91.4%) 115 (82.1%) 0.02 (S) 

Christian 7 (   5.0%) 9 (   6.4%) 0.60 (NS)  

Mormon 0 1 (   0.7%) 1.00 (NS)  

Muslim 0 1 (   0.7%) 1.00 (NS)  

Protestant 1 1 (   0.7%) 1.00 (NS)  

Marital Status 

Single 

 

21 (15.0%) 

 

78 (55.7%) 

 

<0.000001 (S)  

Single Parent 7 (   5.0%) 5 (   3.6%) 0.56 (NS)  

Live in 79 (56.4%) 46 (32.9%) <0.0001 (S)  

Married 29 (20.7%) 8 (   5.7%) 0.0002 (S)  

Separated 4 (   2.9%) 3 (   2.1%) 1.00 (NS)  

Educational Attainment 

None 

 

3 (   2.1%) 

 

0 

0.002 (S)*  

Elementary Level 4 (   2.9%) 5 (   3.6%)  

Elementary Graduate 8 (   5.7%) 8 (   5.7%) 

HS Level 68 (48.6%) 43 (30.7%)  

HS Graduate 32 (22.9%) 37 (26.4%)  

College Level 16 (11.4%) 34 (24.3%)  

College Graduate 9 (   6.4%) 7 (   5.0%) 

Vocational 0 6 (   4.3%) 

Employment Status 

Without 

 

93 (66.4%) 

 

102 (72.9%)  0.24 (NS)  

With 47 (33.6%) 38 (27.1%) 

Monthly Income 

<P5,000 

 

76 (54.3%) 

 

64 (45.7%) 

0.09 (NS)**  
P5,000 - P10,000 44 (31.4%) 43 (30.7%) 

P10,001 - P30,000 11 (  7.9%) 3 (   2.1%)  

>P30,000 1 (   0.7%) 1 (   0.7%)  

No Answer 8 (   5.7%) 29 (20.7%) 

* college level and above vs Lower education   **between≤P10,00 and >P10,000  

Sixteen (11.4%) of adolescent pregnant/

have been pregnant women reached at least  

college level of education. There was no sig-

nificant difference noted in the employment 

status as well as the monthly income be-

tween the two groups of teenage women as 

shown by all p values of  >0.05.  

Table 1. Demographic Characteristics of Pregnant and Non Pregnant Teenage Woman  
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 Table 2 shows the comparison of the 

family psychodynamics between the two groups 

of teenage women. The results showed that 

there was no significant difference in the 

family psychodynamics of these women         

as shown by p values of >0.05, except for 

Family Structure/ Dynamic 
Pregnant 

(n=140) 

Non Pregnant Teenage 

(n=140) 
P value 

Family Class 

Nuclear  

 

69 (49.3%) 

 

73 (52.1%) 
 

Extended 57 (40.7%) 47 (33.6%) 0.50 (NS) 

Single 6 (   4.3%) 7 (   5.0%)  

Blended 8 (   5.7%) 13 (  9.3%)  

Family Setup 

Democratic 

 

94 (67.1%) 

 

75 (53.6%) 

 

 0.02 (S)  

Authoritarian 46 (32.9%) 65 (46.4%)  

Parental Presence 

Living with both parents 

 

98 (70.0%) 

 

99 (70.7%)  
0.03 (S)  

(away from both  

parents only) 
Living with only one parent 33 (23.6%) 39 (27.9%)  

Away from both parents 9 (   6.4%) 2 (   1.4%)  

Family history of teenage Pregnancy 

Yes 
62 (44.3%) 58 (41.4%)  

0.56 (NS)  

 No 63 (45.0%) 61 (43.6%) 

Do not know 15 (10.7%) 21 (15.0%) 

Parents gives support to whatever decisions 

Not at all 

 

10 (  7.1%) 

 

8 (   5.7%)  

 

0.82 (NS)  

Rarely 18 (12.9%) 19 (13.6%) 

Sometimes 51 (36.4%) 44 (31.4%)  

Often 32 (22.9%) 33 (23.6%)  

Always 29 (20.7%) 36 (25.7%)  

Experienced Family Feud 

Not at all 

 

17 (12.1%) 

 

10 (  7.1%)  

 

0.20 (NS)  

Rarely 40 (28.6%) 36 (25.7%)  

Sometimes 59 (42.1%) 59 (42.1%)  

Often 20 (14.3%) 33 (23.6%)  

Always 4 (   2.9%) 2 (   1.4%)  

Think that negative family relationships affect emotion  

Not at all 

 

17 (12.1%) 

 

18 (12.9%)  
 

Rarely 22 (15.7%) 29 (20.7%)   

Sometimes 67 (47.9%) 53 (37.9%) 0.47 (NS) 

Often 24 (17.1%) 31 (22.1%)   

Always 10 (  7.1%) 9 (   6.4%)   

Experience hardship in parental caring 

Not at all 
42 (30.0%) 37 (26.4%)  

0.68 (NS  
Rarely 29 (20.7%) 37 (26.4%)  

Sometimes 44 (31.4%) 44 (31.4%)  

Often 19 (13.6%) 19 (13.6%)  

Always 6 (   4.3%) 3 (   2.1%)  

Table 2. Comparison of Family Psychodynamics Between the Two Groups of Teenage 

family set-up (p=0.02) and parental presence 

(p=0.02). Significantly more proportion of teen-

age pregnant/have been pregnant women 

have democratic family set-up (67.1%) and 

are away from both parents (6.4%) than the 

adolescent non-pregnant women.  
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 Tables 3 and 4 shows the comparison 

of the psychosocial factors between the two 

groups of teenage women. Thirty eight per-

cent of teenage pregnant/have been pregnant 

women answered that they would feel rattled/

worried, but significantly more proportion of 

adolescent non-pregnant women (29.3%) an-

swered that they will feel very rattled/

worried. Sixty percent of teenage pregnant/

have been pregnant women had current          

relationship in whom they are having sex, 

Psychosocial Factors 
Pregnant Teenage 

(n=140) 

Non Pregnant Teenage 

(n=140) 
P value 

Smokers 

Not at all  

 

102 (72.9%) 

 

98 (70.0%)  
 

Rarely 11 (  7.9%) 17 (12.1%)  

Sometimes 19 (13.6%) 16 (11.4%) 0.76 (NS)  

Often 6 (   4.3%) 6 (   4.3%)   

Always 2 (   1.4%) 3 (   2.1%)   

Alcohol Drinker 

Not at all 

 

67 (47.9%) 

 

54 (38.6%)  
 

Rarely 35 (25.0%) 33 (23.6%)   

Sometimes 31 (22.1%) 45 (32.1%) 0.26 (NS)  

Often 6 (   4.3%) 8 (   5.7%)   

Always 1 (   0.7%) 0   

Use Prohibited Drugs 

Not at all 

 

131 (93.6%) 

 

133 (95.0%)  
 

Rarely 4 (   2.9%) 4 (   2.9%)   

Sometimes 4 (   2.9%) 0 0.20 (NS)  

Often 0 2 (   1.4%)   

Always 1 (   0.7%) 1 (   0.7%)   

Do you think problem can be solve easily? 

Not at all 

 

31 (22.1%) 

 

26 (18.6%)  
 

Rarely 29 (20.7%) 20 (30.0%)   

Sometimes 59 (42.1%) 68 (48.6%) 0.47 (NS)  

Often 16 (11.4%) 18 (12.9%)   

Always 5 (   3.6%) 8 (   5.7%)   

Think of the life today, how important to 

you to prevent pregnancy?  

Do not know 

 

13 (  9.3%) 

 

10 (  7.1%)  
 

Not that important 4 (   2.9%) 8 (   5.7%)   

Slightly important 19 (13.6%) 16 (11.4%) 0.59 (NS)  

Quite Important? 26 (18.6%) 21 (15.0%)   

Very Important 78 (55.7%) 85 (60.7%)   

Table 3. Comparison of Psychosocial Factors Between the Pregnant and Non Pregnant Teenage Woman  

100% of them had sexual intercourse before 

even at the age of 12. A lower proportion of 

these teenage pregnant/have been pregnant 

women had information on birth control 

(35.0%). It is interesting to note that only 

21.0% of teenage pregnant have been preg-

nant have heard about ways to prevent early 

pregnancy. The adolescent non pregnant 

women (40.4%) verbalized that media was very 

influential for their use of contraceptives.  
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Psychosocial Factors 
Pregnant Teenage 

(n=140) 

Non Pregnant Teenage 

(n=140) 
P value 

Had you known your pregnant, what 

will you feel? 

Do not know  

 

 

12 (  8.6%) 

 

 

9 (   6.4%)  

 

Do not care 17 (12.1%) 13 (  9.3%)   

Slightly rattled/worried 44 (31.4%) 27 (19.3%) 0.001 (S)  

Rattled/worried 53 (37.9%) 50 (35.7%)   

Very rattled/worried 14 (10.0%) 41 (29.3%)   

Table 4. Comparison of Psychosocial Factors Between the Pregnant and Non Pregnant Teenage Women 

Psychosocial Factors 
Pregnant Teenage 

(n=140) 

Non Pregnant Teenage 

(n=140) 
P value 

Are you a victim of sexual abuse? 

Not at all  

 

127 (90.7%)  

 

117 (83.6%)  
 

Rarely 7 (   5.0%)  8 (   5.7%)   

Sometimes 3 (   2.1%)  8 (   5.7%)  0.26 (NS)  

Often 3 (   2.1%)  5 (   3.6%)   

Always 0  2 (   1.4%)   

Do you have current relationship whom you 

are having sex with? 

No 

 

 

23 (16.4%)  

 

 

22 (15.7%)  

 

Do not know 6 (   4.3%)  11 (  7.9%)  0.005 (S)  

Do not have current relationship  27 (19.3%)  49 (35.0%)   

With current relationship 84 (60.0%)  58 (41.4%)   

Did you have sexual intercourse before?  

No 

 

0  

 

55 (30.3%)  

 

<0.0000001 (S)  

Yes 140 (100%)  85 (60.7%)   

Have you been influenced by your friends to 

have sexual intercourse? 

No 

 

 

109 (77.9%)  

 

 

105 (75.0%)  

 

 

0.57 (NS)  

Yes 31 (22.1%)  35 (25.0%)   

Did you have any information on birth  

control or ways to prevent pregnancy?  

No 

 

 

49 (35.0%)  

 

 

34 (24.3%)  

 

 

0.04 (S)  

Yes 91 (65.0%)  106 (75.7%)   

Have you heard about ways on how to  

prevent early pregnancy  

No 

 

 

29 (21.0%)  

 

 

17 (12.6%)  

 

 

0.06 (NS)  

Yes 109 (79.0%)  118 (87.4%)   

Who influenced you to use contraceptives? 

Family 

 

28 (21.5%)  

 

16 (15.4%)  

 

0.23 (NS)  

Friends 36 (27.7%) 25 (24.0%) 0.52 (NS)  

Doctors/Nurse 37 (28.5%) 21 (20.2%) 0.14 (NS)  

Media 29 (22.3%) 42 (40.4%) 0.004 (S)  
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Psychosocial Factors 
Pregnant Teenage 

(n=140) 

Non Pregnant Teenage 

(n=140) 
P value 

What kind of media do you think can influ-

ence youths to have sexual intercourse at 

an early age? 

Print media  

(n=140) 

 

 

8 (   5.7%)  

(n=133)  

 

 

5 (   3.8%)  

 

 

 

0.44 (NS)  

Radio 6 (   4.3%) 1 (   0.8%) 0.12 (NS)  

Internet 57 (40.7%) 51 (38.3%) 0.68 (NS)  

TV 69 (49.3%) 76 (57.1%) 0.19 (NS)  

 Tables 5 describes the univariate analy-

sis of the different variables which shows a p 

value of ≤0.25. Lower educational attainment 

or less than college level education was found 

to be associated with teenage pregnancy. The 

risk of teenage women who did not reach col-

lege level of education to get pregnant was 

twice the time than teenager who reached at 

least college level (OR=2.32; 95% CI  

= 1.33 - 4.05;p=0.003). Although the vari-

ables birthplace (rural), employment status, 

income of P10,000, and experiencing a family 

feud yielded a p value of >0.05,   these are in-

cluded in the table because the p value is 

<0.25, which may shows potential associa-

t ion with teenage pregnancy. A  

married or living-in status have five times 

higher risk for teen age pregnancy compared to 

having no partner (single or separated) 

(OR=5.38; 95% CI = 3.19 - 9.04; p=0.000). A 

democratic family set-up is also significantly 

associated with teenage pregnancy. The risk 

for teenage pregnancy was almost  two times  

higher  than  an  authoritarian  family  set-up 

(OR=1.77;  95  % CI  =  1.09  - 2.87;p=0.02). 

Teenager living away to both parents also 

poses a risk to get pregnant. Results showed 

that there is an almost five times higher risk for 

teenage pregnancy among teenager who are 

away from both parents (OR=4.74; 95% CI = 

1.01 - 22.34; p=0.04). There is also a sig-

nificant association between having a current 

relationship in have with a sexual intercourse 

and teenage pregnancy as shown by the p 

value of 0.002. The risk for teenage preg-

nancy with a current relationship in whom 

she have sexual intercourse  was two times 

higher than those who do not have current  re-

lationship. Previous sexual intercourse showed  

a  highly significant  association  with teenage 

pregnancy (p=0.000). The risk for teenage 

pregnancy among those with previous sexual 

intercourse  was  almost  ninety  times  higher  

than  those  without  previous sexual  inter-

course (OR=89.94; 95% CI = 12.21 - 661.95; 

p=0.000). The result study showed there is a 

significant association between having no 

information on birth control or ways to pre-

vent pregnancy and teenage pregnancy as 

proven by the p value of  0.05. The risk of 

teenager who do not have information on 

birth control was almost two times higher 

than those with information (OR=1.69; 95% CI 

= 1.00 - 2.82;p=0.05).  
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Table 5. Univariate Analysis of Risk Factors for Teenage Pregnancy  

 OR 95% CI P value 

Lower Education (<College level) 2.32 1.33 - 4.05 0.003 (S)  

Birthplace (Rural) 1.50 0.92 - 2.43 0.10 (NS)  

Religion (Catholic) 2.17 1.03 - 4.56 0.04 (S)  

Marital Status (Live-in or married) 5.38 3.19 - 9.04 0.000 (S)  

Employment Status (with) 1.36 0.81 - 2.26 0.24 (NS)  

Income (<P10,000) 2.68 0.84 - 8.54 0.09 (NS)  

Democratic Family Set-up 1.77 1.09 - 2.87 0.02 (S)  

Being away to both parents 4.74 1.01 - 22.34 0.04 (S)  

Experienced Family Feud 0.56 0.24 - 1.26 0.16 (NS)  

Have current relationship with sex 2.12 1.31 - 3.42 0.002 (S)  

Previous Sexual relationships 89.94 12.22 - 661.95 0.000 (S)  

Without information on birth control 

Or ways to prevent pregnancy 
1.69 1.00 - 2.82 0.05 (S)  

 Tables 6 shows the multivariate analy-

sis of the different variables under study. Of 

the different variables included in the analysis, 

only lower educational attainment, marital 

status and previous sexual intercourse showed 

to be a significant predictors of teenage preg-

nancy as proven by all p values <0.05. Educa-

tional attainment of less than college level edu-

cation was found to be a significant predictor 

of teenage pregnancy and the risk of teenage 

women who did not reach college level of  

education to get pregnant was almost three 

times than teenager who reached at least          

college level (OR=2.86; 95% CI = 1.26 - 

6.45;p=0.01). Marital status is also found to 

be a significant  predictor  of  teenage  preg-

nancy.  A  married  or  living-in  status,  has  

five  times (OR=5.12; 95% CI = 2.30 - 11.43; 

p=0.000) higher risk for teen age pregnancy 

compared to having no partner (single or 

separated). Previous sexual intercourse 

showed a highly significant prediction with 

teenage pregnancy (p=0.000). The risk for 

teenage pregnancy among those with previous 

sexual intercourse was almost forty times 

higher than those without previous sexual 

intercourse (OR=39.71; 95% CI = 4.76 - 

331.58; p=0.000).  

Table 6. Multivariate Analysis of the Risk Factors for Teenage Pregnancy   

 OR 95% CI P value 

Lower Education (<College level) 2.86  1.26 - 6.45  0.01 (S)  

Birthplace (Rural) 1.20  0.62 - 2.35  0.57 (NS)  

Religion (Catholic) 1.93  0.71 - 5.20  0.20 (NS)  

Marital Status (Live-in or married) 5.12  2.30 - 11.43  0.000 (S)  

Employment Status (with) 1.82  0.87 - 3.79  0.11 (NS)  

Income (<P10,000) 3.30  0.86 - 12.62  0.08 (NS)  

Democratic Family Set-up 1.36  0.67 - 2.73  0.39 (NS)  
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 OR 95% CI P value 

Being away to both parents 2.08  0.29 - 15.10  0.46 (NS)  

Experienced Family Feud 0.50  0.22 - 1.08  0.08 (NS)  

Have current relationship with sex 0.59  0.27 - 1.26  0.16 (NS)  

Previous Sexual relationships 39.71  4.76 - 331.58  0.001 (S)  

Without information on birth control 

Or ways to prevent pregnancy 
1.66  0.78 - 3.50  0.18 (NS)  

DISCUSSION  
 

 Teenage pregnancy is a public health 

concern both in developed and developing 

world. Globally 15 million women under the 

age of 20 give birth, representing up to one-

fifth of all births.  

 

 Adolescent pregnancy prevention re-

search and programs predominantly focus on 

factors controlled by the adolescent girl. How-

ever, the most important factors linked to early 

pregnancy in this study are low level of edu-

cation especially those who reached high 

school level only, early marriage, democ-

ratic family set-up, being away to both par-

ents, have current sexual relationships and 

those without information on birth control or on 

how to prevent pregnancy. 

 

 The likelihood of teenage pregnancy 

and childbearing seemed to be associated 

with the low level of education47. In this study 

majority of the subjects reached high school 

level (P value 0.002). The study of Sharma et 

al., showed that teenage mothers were signifi-

cantly less likely to have studied  beyond        

primary school  education  compared to 

mothers who were in their twenties.51 Low 

monthly income  and  non-employment  were 

significantly noted. This can be correlated in 

the study done by Bissell and Shrestha 

wherein teenage girls at higher risk for preg-

nancy were those with low educational, occu-

pational attainment and low socioeconomic 

status9,25. 

 

 Less than one-third of female adoles-

cents who gave birth before age 18 completed 

high school. Additionally, for adolescent moth-

ers experiencing a subsequent pregnancy 

within two years of their first delivery, the pros-

pect of high school graduation is improbable54. 

Hofferth et al. found that adolescent child-

bearing was greatly associate with reduced 

chances of completing high school and atten-

ding  college,  thus  leading  the  researchers  

to conclude  that  today‘s adolescent mothers  

who are unable to obtain some form of  

higher education are at a disadvantage55.  

 

 There was a significant association  

between family psychodynamics and teenage 

pregnancy. In this study, significantly more  

proportion of pregnant teenage /have been 

pregnant women who have a democratic fam-

ily (P value 0.02) and being away from both 

parents (P value (0.03). This finding was in 

contrast to the study involving of teenage 

girls in decision making that contributed to 
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early pregnancy. Most adolescent marriages 

(80%) were arranged by parents without the 

girl‘s consent25. A family, of which just over 

half (51%) claimed that the authority over  

conception remains with their husband21 in 

spite of the teenagers‘ desire to make their 

own decisions26. Parental absence  or  being  

away  to  both parents are main indicator for 

early pregnancy. According to the current 

study, being away to both parents also poses a 

teenager to get pregnant. Results showed that 

there is an almost 5x higher risk for teenage 

pregnancy among teenage who are away from 

both parents (OR=4.74; 95% CI = 1.01 - 

22.34). In a study of Velez-Pastrana, preg-

nancy risk increased only for adolescents 

who experienced absence of both parents 

(not for adolescents experiencing absence of 

just one parent). The protective factor for ado-

lescent pregnancy might therefore depend 

more on maintaining some type of parental 

watch over adolescent girls at all times than on 

adhering to the traditional family mode (mother, 

father, and children)57. Family disruption and 

low levels of communication within the family 

are also shown to be risk factors along with  

poor educational indicators and low socio-

economic status15,17-19.  

 

 In  this  study  majority  of  the  subjects  

both  cases and controls has current sexual  

relationships comprising of 84% and 58% re-

spectively. This is supported by Cooper et al. 

(2004) who found that amongst teenage girls 

interviewed in South Africa, 35% were teenag-

ers aged 19 years of which 53% of the preg-

nancies had either been unplanned at 36% or 

unwanted at 17%58. In addition to that, a study  

by Morake revealed that the age of the first 

pregnancies - as a result of the first sexual  

intercourse - was experienced by teenagers       

between the age of 13 years and 16 years59.  

 

 Many studies suggest that teenagers 

have basic knowledge about contraception; 

mostly related to information about condom 

use. However, their use was limited and  

unrelated to lowering teenage pregnancy 

rates. The studies were not able to explain why 

young people were inconsistent contraceptive 

users, even though they have relatively high 

level of contraceptive knowledge. Most re-

spondents in this study had knowledge about 

the use of contraceptives and other ways of 

preventing unwanted pregnancy apart from 

total abstinence from sexual activity. The re-

sults  revealed  that  majority  of  participants  

were  knowledgeable  about  the  use  of con-

traceptives however they chose not to use it 

during sexual activity and others keep it as a 

secret. Other reasons for not utilizing the con-

traceptives were that teenagers were reluc-

tant to take contraceptive precautions for 

fear of complications and parental detection, 

despite their knowledge about the importance 

of the use of those contraceptives. In a study 

done by Jejeebhoy et al., clearly notified that 

much of such knowledge remains superficial 

and ridden with myths, misperceptions and a 

sense of invulnerability60. In addition, gender 

power imbalance make risky behaviors accept-

able, encourage secrecy and fear of disclo-

sure, and inhibit negotiation among partners.  

 

 The findings by Ritcher et al, outlined 

that teenage pregnancies resulted from lack 
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of knowledge about contraception and many 

other misconceptions. It was indicated that 

injectable contraceptives cause weight gain 

and watery discharges, whilst contraceptive 

pills were only taken when they planed sexual 

intercourse or only after the engagement be-

cause it could prevent them from becoming 

pregnant when used in that way61. 

 

 In a study by Mwaba, teenage girls  

expressed a preference for receiving the            

injectable contraceptive and stated that con-

doms were not their birth control method of 

choice. In contrast to this, majority of the         

respondents in this study preferred using 

oral contraceptive pills and condoms62. 

 

 The study findings pointed out that 

majority of the respondents didn‘t use drugs, 

3.5% did smoke, and 86% didn‘t drink           

alcohol whereas 14% drank alcohol. In sup-

port of the study findings of Van Eijk indicated 

that substance abuse was long recognized         

as one of the greatest health and social  

problems in South Africa which resulted in 

teenage pregnancies because teenagers  

engaged in sexual intercourse without making 

calculated decisions due to the influence of 

alcohol. Additionally it was outlined that 

drinking became more common as young 

people moved through their teenage years  

rising to 45% amongst 15 year olds and this 

was proven to be a cause of teenage pregnan-

cies63.   

 

 A study done by Julianna et,al., found 

out that early puberty is associated with earlier 

age of alcohol use and sexual initiation, which 

in turn predicted early pregnancy. Age at first 

sexual intercourse and age at first sub-

stance use significantly mediated the rela-

tion between age at menarche and age at 

first pregnancy. They concluded that girls who 

mature early are more likely to engage in early 

substance use and sexual intercourse, which 

in turn puts them at greater risk for adolescent 

pregnancy64. 

 

CONCLUSION 

 

 Sociodemographic factors, family psy-

chodynamics  and  psychosocial  factors were 

identified as risk factors for teenage pregnancy  

among  adolescent  girls  seen  in  a  tertiary 

government hospital. 

 

 Teenage girls who are away from their 

parents and those with democratic family has 

five times (OR = 4.74; 95% CI = 1.01-22.34; 

p = 0.004) and twice the risk (OR = 1.77; 

95% CI = 1.09 - 2.87; p= 0.02) for teenage 

pregnancy respectively. 

 

 Teenage girls with past and current 

sexual relationship (OR = 89.94; 95% CI = 

12.21 - 6.61; p = 0.0000). It was determined 

also that majority of teenage girls in this study 

did not have any information on birth controls 

or ways to prevent pregnancy having two times 

more prone to get pregnant (OR = 1.69; 95% CI 

= 1.00 - 2.82; p = 0.005). 

 

 In multivariate analysis it was shown 

that low level of educational attainment (OR 

= 2.86; 95% CI = 1.26 - 6.45; p = 0.01), those 

with live - in partner or married at a young age 
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(OR = 5.12; 95% CI = 2.30 - 11.43; p = 

0.0000), and those with previous sexual          

intercourse (OR = 39.7; 95% CI = 4.76 - 

333.58; p = 0.001) were found out to be         

significant predictors of teenage pregnancy.  

 

LIMITATIONS OF THE STUDY  
 

 Since this study selected cases and 

controls based on pregnancy status some 

girls selected as controls may have, in fact, 

been cases (i.e., they could have had an 

abortion but chosen not to disclose the infor-

mation to the interviewer). Selection may also 

have been skewed by the fact that girls who 

lived with their parents could not provide 

any data without the authorization of their  

parents, since the interviewer requested        

permission to conduct the interview from any 

parents who lived with their adolescent daugh-

ters. This aspect of the study design may have 

indirectly excluded the most vulnerable girls 

(e.g., those suffering from sexual abuse by 

family members) by inadvertently providing a 

means for families to prevent disclosure of 

sensitive information. 

 

RECOMMENDATIONS  
  

 The factors driving teenage pregnancy 

are complex and varied and therefore re-

quire multifaceted intervention strategies. 

There should be implementation of proper 

strategies that will prevent teenagers from 

being pregnant. Health care providers need 

to design intervention programmes that em-

power family, school and society in general, so  

they can play an important role by providing 

all the necessary information regarding sex 

education. The family aspect involves paren-

tal education and information on sexual health 

issues, so their children can have a role model. 

Schools also need to be more focused on offer-

ing courses about gender issues, more training 

for teachers regarding sex education and 

therefore, society will be more open on sexual 

health issues. 

 

 As a healthcare provider we should also 

encourage all the females who is pregnant or 

got pregnant at an early age to continue and 

finish their school. 

  

 It is also suggested that the same 

study be conducted in other places or private 

hospitals in order to determine the other        

factors which contribute to teenage pregnan-

cies amongst the teenagers who attend the 

clinics for antenatal care.  
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APPENDIX G 

 

Questionnaire 

Risk Factors for Teenage Pregnancy Questionnaire 

 

Abstract Form 

Identification Number  

Study Code  

            A - Case 

            B - Control 
 

Date of Interview:  

Interviewer  

Age:  

Birthplace:  

Religion:  

Contact Number:  

Obstetric Score 

             Gravidity: 

             Parity: 

 

Status  

             01 - Single 

             02 - Single Parent 

             03 - Live-in 

             04 - Married 

             05 - Widower 

             06 - Separated              

 

Educational Attainment  

             01 - No formal Schooling 

             02 - Elementary Grade 

             03 - Elementary Graduate 

             04 - High School Level 

             05 - High School Graduate 

             06 - College Level 

             07 - Vocational 

 

Employment Status  

              01 - Unemployed 

              02 - Employed 
 

Estimated Monthly Income  

              01 - less than P5,000 

              02 - P5,000 to less than P10,000 

              03 - P10,001 to less than P30,000 

              04 - P30,000 and above 
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RISK FACTORS

FAMILY PSYCHODYNAMICS  

    A. Family Structure  

            1 - Nuclear 

            2 - Extended 

            3 - Single-Parent 

            4 - Blended 

 

    B. Family Set-Up  

            1 - Democratic 

            2 - Authoritarian 
 

    C. Parent‘s Availability  

            1 - Both Parents 

            2 -  Only one parent 
 

    D. Family history of teenage pregnancy  

            1 - Yes 

            2 - No 

            3 - Don‘t know 

 

    E. Do your parents give you adequate support  

        regarding decisions and mistakes 
 

            0 - Never 

            1 - Rarely 

            2 - Sometimes 

            3 - Often 

            4 - Always     

 

    F. Do you experience conflict between family members?  

            0 - Never 

            1 - Rarely 

            2 - Sometimes 

            3 - Often 

            4 - Always     

 

    G. Do you think negative family interaction affects you emotionally  

            0 - Never 

            1 - Rarely 

            2 - Sometimes 

            3 - Often 

            4 - Always     

 

    H. Do you experience poor guidance?  

            0 - Never 

            1 - Rarely 

            2 - Sometimes 

            3 - Often 

            4 - Always     
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PSYCHOSOCIAL FACTORS

    A. Do you smoke?  

            0 - Never 

            1 - Rarely 

            2 - Sometimes 

            3 - Often 

            4 - Always 

 

    B. Do you drink alcoholic beverage?  

            0 - Never 

            1 - Rarely 

            2 - Sometimes 

            3 - Often 

            4 - Always 

 

    C. Do you use illegal drugs  

            0 - Never 

            1 - Rarely 

            2 - Sometimes 

            3 - Often 

            4 - Always 

 

    D. Do you think you can solve problems easily?  

            0 - Never 

            1 - Rarely 

            2 - Sometimes 

            3 - Often 

            4 - Always 

 

    E. Thinking about your life right now, how important is it to you to            

        avoid becoming pregnant? 
 

            0 - Don‘t know 

            1 - Not at all important 

            2 - A little important 

            3 - Somewhat important 

            4 - Very important 

 

    F. If you found out today that you were pregnant, how would you feel?  

            0 - Don‘t know 

            1 - Wouldn‘t care 

            2 - A little pleased 

            3 - Upset 

            4 - Very upset     

 

    G. Are you a victim of sexual abuse  

            0 - Never 

            1 - Rarely 

            2 - Sometimes 

            3 - Often 

            4 - Always     
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    H. Are you currently in a relationship with whom you are having sex?  

            0 - Refused 

            1 - Don‘t know 

            2 - No current partner 

            3 - Has current partner 

 

    I. Have you had sexual intercourse before?  

            1 - No 

            2 - Yes 

If yes, at what age? 

: _____________ 

    J. Does peer pressure influences you to have sex?  

            1 - No 

            2 - Yes 
 

    K. Have you ever gotten information about birth control or pregnancy   

         prevention? 
 

            1 - No 

            2 - Yes 

If yes, from where or when? 

: _____________ 

    L. Have you ever heard of any methods of preventing pregnancy?  

            1 - No 

            2 - Yes 

If yes, what type of contraceptive? 

: ______________ 

    M. Who influence you to use contraceptives?  

            1 - Family 

            2 - Friends 

            3 - Doctors/Nurse 

            4 - Media 

Others: ___________________ 

    N. What form of media do you think influences teens to have sex at an   

         early age 
 

            1 - Print Media 

            2 - Radio 

            3 - Internet 

            4 - Television 
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Risk Factors for Teenage Pregnancy Questionnaire 

 

Abstract Form 

Identification Number  

Study Code  

            A - Case 

            B - Control 
 

Date of Interview:  

Interviewer  

Age:  

Birthplace:  

Religion:  

Contact Number:  

Obstetric Score 

             Gravidity: 

             Parity: 

 

Kasalukuyang katayuan  

             01 - Walang asawa 

             02 - Solong Magulang 

             03 - May kinakasama 

             04 - Kasal 

             05 - Byudo/Byuda 

             06 - Hiwalay             

 

Pinakamataas ng antas ng edukasyon  

             01 - Hindi nakapag-aral 

             02 - Elementarya 
             03 - Nagtapos ng Elementarya 

             04 - High School 

             05 - Nakapagtapos ng High School 

             06 - Kolehiyo 

             07 - Nakapagtapos ng Kolehiyo 

             08 - Vocational 

 

Katayuan sa pagtatrabaho  

              01 - Walang trabaho 

              02 - May trabaho 
 

Tinatayang buwanang kita  

              01 - Mas mababa sa P5,000 

              02 - P5,000 hanggang P10,000 

              03 - P10,000 hanggang P30,000 

              04 - P30,000 at pataas 
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RISK FACTORS

FAMILY PSYCHODYNAMICS  

    A. Klase ng pamilya  

            1 - Nuclear (magulang at mga anak) 

            2 - Extended (magulang, anak at mga kamag-anak) 

            3 - Single-Parent 

            4 - Blended (magulang, at mga anak sa dating pamilya) 

 

    B. Family Set-Up  

            1 - Democratic 

            2 - Authoritarian 
 

    C. Presensiya ng Magulang  

            1 - Parehong magulang 

            2 -  Isang magulang lang 
 

    D. Kasaysayan sa pamilya ng maagang pagbubuntis  

            1 - Oo 

            2 - Wala 

            3 - Hindi alam 

 

    E. Ang iyong mga magulang ba ay nagbibigay ng sapat na suporta      

        ukol sa iyong pagkakamali at mga desisyon? 
 

            0 - Hindi kailanman 

            1 - Bihira 

            2 - Minsan 

            3 - Madalas 

            4 - Palagi 

 

    F. Ikaw ba ay nakararanas ng alitan sa pagitan ng bawat miyembro  

        ng pamilya? 
 

            0 - Hindi kailanman 

            1 - Bihira 

            2 - Minsan 

            3 - Madalas 

            4 - Palagi 

 

    G. Sa tingin mo, ang negatibong pakikipag-ugnayan ba sa iyong 

         pamilya ay nakakaapekto sa iyong emosyon? 
 

            0 - Hindi kailanman 

            1 - Bihira 

            2 - Minsan 

            3 - Madalas 

            4 - Palagi 

 

    H. Ikaw ba ay nakararanas ng hirap sa paggabay ng iyong magulang?  

            0 - Hindi kailanman 

            1 - Bihira 

            2 - Minsan 

            3 - Madalas 

            4 - Palagi 
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PSYCHOSOCIAL FACTORS

    A. Ikaw ba ay naninigarilyo?  

            0 - Hindi kailanman 

            1 - Bihira 

            2 - Minsan 

            3 - Madalas 

            4 - Palagi 

 

    B. Ikaw ba ay umiinom ng alak?  

            0 - Hindi kailanman 

            1 - Bihira 

            2 - Minsan 

            3 - Madalas 

            4 - Palagi 

 

    C. Ikaw ba ay gumagamit ng ipinagbabawal na gamot?  

            0 - Hindi kailanman 

            1 - Bihira 

            2 - Minsan 

            3 - Madalas 

            4 - Palagi 

 

    D. Sa tingin mo ba, kaya mong iresolba ang mga problema ng ganung  

         kadali? 
 

            0 - Hindi kailanman 

            1 - Bihira 

            2 - Minsan 

            3 - Madalas 

            4 - Palagi 

 

    E. Isipin mo ang buhay mo sa ngayon, gaano kahalaga sa iyo ang          

         pagiwas sa pagbubuntis? 
 

            0 - Hindi alam 

            1 - Hindi mahalaga 

            2 - Mahalaga ng kaunti 

            3 - Medyo mahalaga 

            4 - Napakahalaga 

 

    F. Kung nalaman mong buntis ka ngayon, ano ang iyong mararamdaman?  

            0 - Hindi alam 

            1—Hindi alintana 

            2 - Kaunting kaguluhan 

            3 - Maguguluhan 

            4 - Sobrang maguguluhan 

 

    G. Ikaw ba ay biktima ng pangaabusong sekswal?  

            0 - Hindi kailanman 

            1 - Bihira 

            2 - Minsan 

            3 - Madalas 

            4 - Palagi 
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    H. Ikaw ba ay kasalukuyang may karelasyon kung saan ikaw ay 

        nakikipagtalik rin?? 
 

            0 - Itanggi 

            1 - Hindi Alam 

            2 - Walang kasalukuyang karelasyon 

            3 - Kasalukuyang may karelasyon 

 

    I. Ikaw ba ay nakipagtalik na dati?  

            1 - Hindi 

            2 - Oo 

Kung oo, anong edad? 

: _____________ 

    J. Naimpluwensiyahan ka ba ng mga kaibigan mo na makipagtalik?  

            1 - Hindi 

            2 - Oo 
 

    K. Nagkaroon ka ba ng impormasyon tungkol sa birth control o kung   

         paano maiiwasan ang maagang pagbubuntis? 
 

            1 - Hindi 

            2 - Oo 

Kung oo, Saan at kanino? 

: _____________ 

    L. Nakarinig ka na ba ng mga paraan kung paano maiiwasan ang 

        maagang pagbubuntis? 
 

            1 - Hindi 

            2 - Oo 

Kung oo, ano klase ng 

contraceptive? : ______________ 

    M. Sino nakaimpluwensiya sa iyo ng gumamit ng contraceptives?  

            1 - Pamilya 

            2 - Kaibigan 

            3 - Doctors/Nurse 

            4 - Media 

Iba pa: ___________________ 

    N. Anong uri ng media sa tingin mo ang maaring makaimpluwensiya  

         sa mga kabataan na makipagtalik sa napakaagang edad? 
 

            1 - Print Media 

            2 - Radyo 

            3 - Internet 

            4 - Television 

Iba pa: ___________________ 
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OBJECTIVE: To determine the efficacy and safety of folic acid supplementation among pediatric          

patients 6 months to 36 months old with acute, non-bloody diarrhea in Quirino Memorial Medical 

Center. 

 

STUDY DESIGN: randomized, double- blind placebo-controlled clinical trial  

 

SSETTING: Pediatric Ward of a Tertiary Government Hospital.  

 

PARTICIPANTS: Seventy two subjects aged 6 month to 36 months old with acute non bloody diar-

rhea of six days duration or less, with some or moderate signs of dehydration based on WHO-CDD         

protocol.  

 

INTERVENTION: Subjects were randomized into two treatment groups:  Group 1 (Folic Acid Group) 

and Group 2 (Placebo Group)  

 

OUTCOME MEASURES: Efficacy of the folic acid was measured in terms of stool characteristics, 

frequency, volume and duration  

 

RESULTS: A total of 72 diarrheal cases ages 6 months – 36 months were enrolled to the study. 

The two groups were essentially similar in terms of age, sex and degree of dehydration. Mean age 

was 11.3 months  for Group 1 and 13 months for Group 2. The character of stool was described 

as either liquid, semi-formed/semi-liquid, and formed stool. The stools significantly differed in the           
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two groups by Day 2, 75% of subjects in Group 1 showed semi-formed stool, and 33%  in  Group  2  

(P value – 0.0009).  By  Day 3, 53% of subjects in Group 1 had  formed stools , and only 11% in 

Group 2. Among the subjects not discharged at days 3 and 4, the proportion of those with formed 

stools was significantly higher in Group 1 than in Group 2. The volume of stools measured in 

grams was similar for Day 1 in both groups, but at days 2-3, the volume of stool was significantly 

lower in Group 1 than in Group 2 (P value 0.0000). It showed that there was a significantly higher 

proportion  and percentage (cumulative) of subjects discharged starting day 3, in Group 1 than in 

Group 2. By day 5 , 97% of patient in group 1 was discharged while  only 75% in group 2.  The 

length of hospital stay was 2.3 days in Group 1 and 3.6 days in Group 2 (P-value 0.0000).  

 

CONCLUSION: Folic acid supplementation to the management of acute diarrhea  enabled majority 

of the subjects in this study   to have earlier formed stools, reduce volume of stool earlier and re-

duce frequency of stooling,  resulting in early discharge and shorter hospital stay.  

 

 

KEYWORDS: acute diarrhea, bloody diarrhea, folic acid, supplemental treatment  
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INTRODUCTION 
 

 Diarrhea remains a leading cause of 

morbidity and mortality among children less 

than five years of age around the world.1 In the 

year 2000, diarrheal diseases claimed an 

estimated 1.4 to 2.5 million lives. The 

incidence and the risk of mortality from 

diarrheal diseases are greatest among 

children younger than 1 year of age. The 

morbidity from diarrhea  remained relatively 

constant during the past two decades, with 

each child under 5 years of age experiencing 

an average of three episodes per year. Other 

direct consequences of diarrhea among 

children in resource limited countries  include 

malnutrition, diminished growth, and impaired 

cognitive development.2 

 

 In the Philippines, diarrhea is one of 

the ten leading causes of death  among 

children. It‘s prevalence has not improved in 

the last five years. In 2003, the National 

Demographic and Health Survey (NDHS) 

reported that 11% of the children under five 

years of age had diarrhea, this figure indicated 

an increased of 57% from 7% level in the 

1998 NDHS data.3  A slight decreased of 9% 

was reported in the 2008 NDHS.4 The 2006 

Department of Health Field Service Information 

System reported that acute watery diarrhea is 

the second among the ten leading causes of 

morbidity with the rate of  707.7 per 100,000 

population of children under five years of age. 

Death due to acute diarrhea is usually due to 

severe dehydration  which can be prevented 

with proper management.5  

 During the past three decades, several 

factors were noted to have improved  the 

mortality rate of diarrhea, such factors 

include: widespread distribution and use of 

oral rehydration solutions (ORS), improved 

rates of breastfeeding, improved nutrition, 

better sanitation and hygiene, and increased 

coverage of measles immunization.2  

 

 Over the years, supplementation and 

drugs used for diarrhea were instituted like 

zinc, multivitamins, minerals, antimotility, and 

antisecretory agents.2 Oral rehydration solution 

(ORS) treatment had reduced significantly the 

incidence of mortality and morbidity caused  

by diarrhea but ORS does not shorten the 

duration, does not change the consistency       

of stool, and it does not normalize 

gastrointestinal flora.6  

 

 The current management of acute 

diarrhea in infants and children focuses on 

oral rehydration therapy  for the correction of 

dehydration and appropriate feeding during 

and after diarrhea.7 

 

 A randomized controlled trial done in 

the Philipines by Sanidad R.,MD compared  

the tolerability between flavored ORS  vs  

unflavored ORS in children. It was found out 

that unflavored ORS was better tolerated than 

the flavored ORS preparation among children 

four months to five years with acute diarrhea 

having no or some dehydration ( P-value 

0.05).8 

 

 Several studies with zinc as a 

supplement in the control of diarrheal diseases 
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were done. A study with zinc  along with 

selected vitamins was done in India which 

resulted in clinically important reductions in 

the duration and severity of  diarrhea among 

pre-school age (P-value 0.02).9  A collaborative 

study of 5 countries (Brazil, Ethiopia, Egypt, 

India and the Philippines) was done in 2005. 

The used of 20 mg zinc tablet dissolved in 5ml 

water or breastmilk  given once daily for 14 

days for the treatment of childhood diarrhea  

resulted in a reduction in the used of other 

medications without affecting the use of oral 

rehydration solution (P-value .04).10 

 

  A study done by Almera-Cirilos, MD at 

San Juan de Dios Hospital in 2004 with 120 

patients 6 months to 36 months old with 

Acute Diarrhea  (P-value .019)11 and a study 

by Teodoro-Serillo N.,et al with 150 patients  6

-48 months in 2006 in a Tertiary Government 

Hospital and Provincial Hospital (P-value  

0.000674)12 showed  that administration         

of zinc had reduced the frequency and 

consistency of stools in children with acute 

diarrhea. Zinc was proven to be tolerable and 

had no side effects11.  

 

 The effect of Vitamin A supplementation on 

duration of diarrhea was evaluated by Dewan 

V, et al in India which showed that vitamin         

A supplementation does not significantly 

reduced the duration of diarrheal episode. 

However, this study concluded that children 

with pre existing vitamin A deficiency 

particularly those who have associated 

malnutrition may have beneficial effect (P-

value 0.025).13  

 A comparative clinical efficay of 

Saccharomyces boulardii and yogurt fluid in 

acute non-bloody Diarrhea in children was 

done in Turkey. Although, the overall duration 

of the diarrhea in both groups was not 

different, normalization of stool composition 

and frequency was more rapid in the group 

given Saccharomyces boulardii (P-value 

<.05 ).6 

 

 Probiotic has also been proven to 

shorten the duration of acute diarrheal 

illnesses in children less than five years old by 

approximately one day (P-value <.001)13  as 

shown in a meta analysis done by Huang JS in 

Massachusetts, USA .14  

 

 Recently, folic acid supplementation in 

acute nonbloody diarrhea is the subject of  

several studies. Haffejee in 1988 did a 

preliminary trial on folic acid supplementation 

among infants 6 months to 36 months. The 

study showed favorable results.15 In 1998,          

a double blind, randomized controlled trial 

negated the positive results observed in         

the Haffejee study.7 A local study done by 

Valenzuela and Santos in 2003, concluded 

that folic acid supplementation is beneficial         

to patients 6 months to 5 years suffering           

from acute nonbloody diarrhea (P-value< 

0.00001).16  

 

 The early studies done on folic acid in 

diarrhea had been controversial. This was 

followed by  a unpublished local study  in a 

private hospital in patients 6 months to 5 

years with acute non-bloody diarrhea with no 

or some signs of dehydration which showed a 
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good result (P-value < 0.000001).16 On the 

other hand, this study was done in a tertiary 

hospital in 6 months to 36 months old           

patient with acute watery diarrhea with mild         

to moderate dehydration.   

 

 The objective of this study is to 

determine the efficacy and safety of folic acid 

supplementation among pediatric patients             

6 months to 36 months old with acute                     

non-bloody diarrhea admitted in a Tertiary 

Government Hospital. It further aims to 

compare the effects of folic acid 

supplementation versus placebo as to: 

duration of diarrhea; frequency of stool 

passage; volume  and character of stools and 

to determine the adverse effect  of folic acid 

supplement.  

 
 

METHODOLOGY 

 

STUDY DESIGN 

  

 This is a Randomized, Double-Blind 

Placebo-Controlled Clinical Trial. 

 

SETTING 

 

 This study was conducted at  the 

Pediatric Ward of a Tertiary Government 

Hospital. 

 

STUDY POPULATION 

 

Included in the study were: Children  6 months  

to 36 months old with acute non bloody    

diarrhea of six days duration or less; with 

some  or moderate signs of dehydration based 

on WHO-CDD protocol.18 

 

Excluded in the Study were: Children with 

diarrhea of more than six days duration              

with: severe dehydration; bloody diarrhea;            

previous operation; severe malnutrition; 

immunocompromised; history of seizure 

( intake of medications for epilepsy); fecalysis 

findings of helminthiasis, amoeabiasis, occult 

blood; and with intake of anti-diarrheal 

medication. 

 

Sample Size: 

 Seventy two  patients were sampled 

based on the following assumptions: 95 %   

Confidence level, 80 % Power, SD of 2 and 

difference of 2 days duration of diarrhea 

based on the study of Valenzuela, et al. 16 The 

sample size for the two groups comparing 

means was computed with the following 

formula:  

 

 

 

 

 

 

 

 
where: 

n = total sample size 

z = the standard normal deviation, usually set 

at 1.96 or more simply  

Power = 1 - = Probability of rejecting the null 

hypothesis when it is false 

SD = Standard deviation 

d‘ = difference between two samples  
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Designation of Duties and Responsibilities: 

 

 The principal investigator gave a 

research orientation to the members of the 

research team prior to the start of the study. 

Duties and responsibilities  were given to each 

member. A thorough physical examination was 

done on each patient by a resident physician 

assigned at the Emergency Room. He/she 

classified the degree of dehydration according 

to the WHO/CDD assessment of dehydration. 

A nurse unknowleadegable of the study 

objective and treatment assignment 

administered the Folic acid and the placebo.           

A Pediatric Resident assigned in the 

gastroenteritis ward did the daily physical 

examination and recorded any adverse effect 

that the children experienced during the 

treatment.  

 

Treatment Allocation: 

 

 The subjects were screened for the 

exclusion and inclusion criteria through 

interview of parents and guardians and 

physical examination of the patients. Name of 

children with informed consent from parents 

was included in the list of participants. 

Subjects were assigned to the 2 treatment 

groups using a randomization list. Group A 

was given  Drug A (Lot. No. 01) , Group B  was 

given Drug B (Lot. No. 02).  

 

  The Folic acid preparation given to 

each patient was commercially available and 

provided by a Pharmaceutical Company. Folic 

acid was repackaged at the University of the 

Philippines College of Pharmacy, Department  

of Industrial Pharmacy along with the placebo. 

The placebo has the same color, taste  and 

odor  as that of folic acid and placed in an  

identical bottle. 

 

Ethical Consideration: 

 

The study was done according to the 

Principles in the Declaration of Helsinki. 

Parents of the children were informed about 

the nature, procedures, benefits and risks 

related to the study. An informed consent  was 

obtained for their inclusion. 

 

An Assistant Investigator assigned in 

the gastroitestinal ward noted and recorded 

any adverse effects. Parents were likewise 

instructed to report any untoward 

manifestation to the Assistant Investigator  

assigned to their ward. The study was 

approved by Ethics Review Committee. 

 

Randomization: 

Random allocation of the subjects to 

one of two treatment groups was done using 

pre-drawn block random assignment. The 

randomization list was prepared using letters A 

and B. Six 4-letter combinations (which serve 

as blocks) was made using these 2 letters i.e., 

ABAB, ABBA, AABB, BABA, BAAB, and BBAA . 

These 6 combinations  became the basis for 

assigning treatment grouping by substitution 

with the corresponding number generated 

from random numbers. The pre-drawn 

treatment assignments were placed in a 

sealed envelope.   
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Definition of Terms 
 

Acute Diarrhea - is the passage of loose or 

watery stools, at least three times in 24 hours 

period and may last 2 to5 days.17    

 

Dehydration - the amount of fluid loss 

secondary to diarrhea not replaced adequately. 

A deficit of water and electrolytes develops.17 

 

Tolerability - the ability of the subject to ingest 

a substance without vomiting.8                  

 

Actual Conduct of the Study 

 

 A physician assigned at the emergency 

room did the baseline physical examination. 

He/She  classified the degree of dehydration 

according to the WHO/CDD assessment of 

dehydration (Appendix A). Parents of the 

subject were informed about the purpose, 

benefits, and risks related to the study 

(Appendix B). Patient informed consent  was 

obtained prior to their inclusion (Appendix C). 

Once the patient fulfilled the inclusion criteria, 

he/she was assigned randomnly to either 

Group A (intravenous fluid  and folic acid) or 

Group B (intravenous fluid and placebo).  

 

 A Randomnization list was prepared 

using letter A for Group A; and letters B for 

Group B. A total of six (6) combinations of the 

two (2) letters in random order was formed 

and was written on separate sheets of paper 

properly sealed (Appendix D). Each random 

order had an equal chance of being drawn and 

assigned to each group.  

 

 Group A children recieved Folic acid 

5ml oral (1mg per 1 ml,equivalent to 5mg) 

three times a day for  5 days and intravenous 

fluid. Group B children recieved a placebo 5ml 

three times a day for  5 days and intravenous 

fluid. The placebo is of the same color, taste 

and and appearance. It was kept in a 

container similar to that of folic acid 

supplement.  

 

 The two assistant investigators who 

were both blinded  evaluated the duration of 

patient‘s diarrhea as well as the frequency of 

stool passage, volume and character of stools 

(Appendix E). Adverse reactions were also 

observed by the investigators (Appendix F). 

Figure 1 outline the study procedure.  

Figure 1: FLOW CHART OF STUDY PROCEDURE  
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Measures of Outcome 

 

 The study outcome measure 

determined  the character, frequency, volume 

and  duration of stool.  

  

 The character of stool was determined 

as follows: 

 a. Liquid stool – predominantly water. 

            b. Semi – formed/semi – liquid stool – 

 composed of water and liquid portion. 

            c. Formed stool – solid stool. 

 

The volume of stool was measured and 

recorded in grams by weighing the diaper 

before and after each use. A weighing scale 

(Silvano Brand - 3 kg) was used and was 

calibrated every day. The frequency of stool 

was noted and recorded every 8 hours shift. 

 

Data Analysis 

 

 Means and standard deviations, frequency 

counts and percentage were used to described 

the data. T-test for independent samples was 

used to compare continous variables and chi-

square and Fischer‘s exact test for categorical 

variables. Odds ratio were computed. A 95 % 

confidence level or P value < 0.05 was 

considered significant. Minitab ver 16 was 

used as statistical software.  

 

RESULTS 
 

A total of 90 patients 3 months to 6 

months of age qualified to the inclusion 

criteria. A total of 72 patients gave consent 

and were randomized  to Group A – folic acid 

(36 patients) and Group B- placebo (36 

patients). Out of 36 patients enrolled in Group 

A, one (1) had Pneumonia and was considered 

unimproved but completed the medication for 

7 days. In Group B ,there were 2 dropouts, one 

(1) developed Pneumonia and one (1) went 

home against medical advised (HAMA). Three 

were considered unimproved who completed 

the medication for 7 days, one (1) Pneumonia, 

two (2) had acute gastroenteritis with 

moderate dehydration. 

 

 The two groups were essentially similar 

in terms of age (P- value 0.239), sex (P-value 

0.124) and degree of dehydration (P-value 

0.674) on admission. Mean age was 11.3 

months  for Group 1 and 13 months for Group 

2. There was male preponderance for both 

groups and majority had mild dehydration on 

admission. The p value was not statistically 

significant. (See Table 1)  

  Group 1 Group 2 P Value 

Age, in 

months 

Mean +/SD 
  

11.3+/5.1 

  

13.0+/7.0 

  

0.239 

Sex 

   Male 

   Female 

  

22 

14 

  

28 

8 

0.124 

Dehydration 

  Mild 

  Moderate 

  

34 

2 

  

32 

4 

0.674 

Table 1.  Demographic Profile of subjects as to age, 

sex and degree of dehydration  

 The character of stool was described  

as either liquid, semi-formed/semi-liquid, and 

formed stool (Table 2). The  stools significantly 

differed in the two groups by hospital day 2         

at which time 75% of subjects in Group 1  
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showed semi-formed stool, and only 33% in 

Group 2 (P- value 0.0009). In hospital day 3, 

53% of subjects in Group 1 had formed stools, 

and only 11% in Group 2. For remaining 

Character of Stool 
Group 1 

N (%) 

Group 2 

N (%) 

P value 

N (%) 

Day 1 

  Liquid 

  Semi-formed 

  Formed 

  

36 

0 

0 

  

36 

0 

0 

  

-- 

Day 2 

  Liquid 

  Semi-formed 

  Formed 

  

  9 (25%) 

27 (75%) 

0 

  

24 (67%) 

12 (33%) 

0 

  

P- value 0.0009 

OR 6.00 95%  CI 

(2.1-16.7) 

Day 3 

 Liquid 

 Semi-formed 

 Formed 

  

 1 

16 

 19 (53%) 

  

8 

24 

4 (11%) 

0.0000 

Day 4 

 Liquid 

 Semi-formed 

 Formed 

  

1 

3 

           8 (67%) 

  

 3 

17 

           8 (28%) 

0.049 

Day 5 

 Liquid 

 Semi-formed 

 Formed 

  

1 

0 

0 

  

 2 

 5 

11 

0.158 

subjects  not yet  discharged at days 3 and 4, 

the proportion of those with formed stools was 

significantly higher in Group 1 than in Group 2.  

Table 2.  Character of Stool in Different Intervals 

 The volume of stools which was Measu- 

red in grams was similar for Day 1 in both 

groups, at days 2 and 3, the volume of stool 

was significantly lower in Group 1 than in Group 

2. The p-value 0.0000 is statistically significant.  

  
Group 1 

gms. 

Group 2 

gms. 
P value 

Day 1 

 Mean +/SD 

  

608.1+/135.3 

  

620.3 +/142.2 0.714 

Day 2 

 Mean +/SD 

  

383.6+/116.9 

 

494.5+/106.2 0.0000 

Day 3 

 Mean +/SD 

  

355.3+/107.7 

  

402.3+/118.9 0.0000 

Table 3. Volume of Stool in Different Intervals 

 The frequency of stool as shown in 

table 4 was significantly less in Group 1 as   

compared in Group 2 for Days 1 to 3 with a P- 

value 0.036. This is statistically significant.  

  Group 1 Group 2 P value 

Day 1 

 Mean +/SD 

  

4.57+/0.81 

  

5.26+/1.05 0.003 

Day 2 

 Mean +/SD 

  

3.0+/0.73 

 

4.06+/1.25 0.0005 

Day 3 

 Mean +/SD 

  

2.7+/0.65 

  

3.5+/1.11 0.036 

Table 4. Frequency of Stool in Different Intervals 
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The duration of diarrhea for both 

groups was likewise compared. It showed that 

there was a significantly higher proportion and 

percentage (cumulative) of subjects discharged 

starting day 3, in Group 1 than in Group 2 (see 

Table 5: Fig. 1). By day 5 , 97% of patient in 

group 1 was already discharged while only 

75% in group 2. 

  Group 1 Group 2 P value 

Day 1 0 0 0.0000 

Day 2 0 0   

Day 3 24 (67%) 4 (11%)   

Day 4 35 (97%) 19 (53%)   

Day 5 35 (97%) 27 (75%)   

Table 5: Cumulative Percentage of Subjects 

Discharged Per Hospital Day  

0

20

40

60

80

100

120

Day 1 Day 2 Day 3 Day 4 Day 5

P
e

rc
e

n
ta

ge

Hospital Day

Cumulative Percentage of Subjects 
Discharged Per Hospital Day 

With Folic Acid

Without Folic Acid

Fig. 1 Cumulative Percentage of Subjects Dis-

charged per hospital day 

 The Length of hospital stay was 2.3 

days in Group 1 and 3.6 days in Group 2. The 

P value is 0.0000 which is statistically 

significant. 

  Group 1 Group 2 P value 

Mean +/SD 2.3+/0.47 3.6+/1.1 0.0000 

Table 6  Length of Hospital Stay 

Adverse effect 

 

No adverse reaction was noted in the 

use folic acid. 

 

DISCUSSION 
  

 Diarrhea is a common cause of fluid 

loss in children which can  cause dehydration 

and electrolyte disorders. Most cases can be 

managed with oral rehydration. Thus, it is 

important to assess the degree of dehydration, 

which dictates both the urgency of the 

situation and the volume of fluid needed for 

hydration.18 The outcome of diarrhea range 

from mild, self-limiting episodes to severe 

diseases requiring hospitalization.19 Additional 

intervention is needed to ensure early recovery  

and to shorten the course of the disease. 

 

 Folic acid supplementation has been 

shown to have a positive effect in the 

treatment of acute watery diarrhea in this 

study. The 2 groups were essentially similar in 

terms of age  (P-value 0.239), sex (P-value 

0.124) and degree of dehydration (P-value 

0.674). Data on the character of stool           

showed greater improvement with folic acid 

supplementation starting day 2 at which time 

75% of the subjects in group 1 showed semi 

formed stool and only 33 % in group 2. The 

volume of stools was significantly lower in folic 

acid by day 2 to 3 compared to the placebo 

group. Frequency of stool was also significantly 

less in group 1 than in group 2 from day 1            

to 3. Comparing the percentage of subject 

discharged per hospital day there was a 

significantly higher proportion and percentage 
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of subjects discharged starting day 3 in group 

1 than in group 2. The length of hospital stay 

was 2.3 days in group 1 and 3.6 days in group 

2. The difference was statistically significant. 

The findings in this study was the same as to 

age, sex, dehydration to the study done by 

Valenzuela et al in 2003. However, the mean 

frequency of LBM/day and the character of 

stool in the study of Valenzuela started to 

decreased and improved by day 3 and the 

volume of stools had no significant difference 

between the 2 groups.16 

 

 Folic acid can help repair the damage  

in  lining of the intestine. Folic acid also known 

as Vitamin 9 or Folacin and folate (the 

naturally occurring form), are forms of water 

soluble vitamin B9 which is essential to many 

body function. It plays a key role in DNA 

synthesis, which is needed for the regeneration 

of damaged small-bowel mucosal epithelial 

cells.20  Children and adult require folic acid to 

produce healthy red blood cells and prevent 

anemia. Folic acid also helps in tissue growth 

and function. It helps to increase appetite 

when needed and stimulates the formation of 

digestive acids and maintains nervous 

system‘s integrity and intestinal tract functions. 

Folic acid is an important nutrient for immune 

and lymphatic function.21 It is involved in the 

production of neurotransmitters such as 

serotonin, which regulate mood, sleep and 

appetite. 

 

 The data obtained from this study 

showed beneficial effects of folic acid in           

acute watery diarrhea. The review of literature 

revealed that folic acid participates in 

methylation reactions, it serve as a donor of 

methyl group to certain substrates involved in 

metabolic reactions. Two key methylation 

reactions in which folic acid participates have 

been identified: The methylation of cobalamin, 

this substrate then acts as a methyl           

donor in the interconversion of homocystein 

and methionine, and the methylation of 

deoxyuridylate to deoxythymidilate, an 

important component of cellular  DNA and 

thus would be important in cellular replication 

and repair. It is this second methylation 

function of folic acid which is probably 

responsible for the beneficial effects observed 

with supplementation in acute diarrheal 

states.22 

 

 In the study of Ashraf H, Rahman MM, 

Fuchs GJ, Mahalanabis D in 1998,7 the study 

had shown that folic acid given as adjunct to 

fluid and electrolyte therapy does not provide 

any additional clinical benefit to infants and 

young children with acute watery diarrhea. 

There were several reasons why these results 

differ from those of the previous study 

showing the efficacy of foliate conducted in 

South Africa.15 It had a different patient 

population; they were of different age group (1 

to  44 vs 6 to 23 months in the previous and 

present study), included both male and female 

patients who were of different socioeconomic 

and cultural background. Since the previous 

study was neither randomized nor blind, there 

was a higher chance of bias in the results. The 

discrepancy involving the duration  of diarrhea 

between the two studies could be explained as 

follows: acute diarrheal illness usually resolves 

spontaneously within 7 to10 days without 
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treatment. The mean duration of diarrhea prior 

to admission was 7 days in the previous study, 

it resolved within 2 to 4 days (in the study and 

control groups respectively). Similarly, as the 

mean duration of diarrhea prior to admission 

was only 2 days in the present study, diarrhea 

continued beyond 5 days in 40% of the 

children in both groups. 

 

CONCLUSION 

 

The supplementation of  folic acid in 

the management of acute diarrhea  enabled 

majority of the subjects in this study   to have 

formed stools earlier, reduce volume of stool 

earlier and reduce frequency of stooling,  

resulting in early discharge and shorter 

hospital stay.  

 

 The character of stool in this study 

significantly differed in the two groups by day 

2 at which time 75% of subjects in Group 1 

(folic acid) showed semi-formed stool, and only 

33% in Group 2 (placebo) with  a P-value 

0.0009. In  day 3, 53% of subjects in Group 1 

(folic acid) had formed stools, and only 11% in 

Group 2 (placebo). The frequency of stool was 

significantly less in Group 1 (folic acid) as 

compared in Group 2 (placebo) for days 1 to 3 

with a P-value of 0.036 which is statistically 

significant. The lenght of hospital stay was 2.3 

days in Group 1 (folic acid) and 3.6 days in 

Group 2 (placebo). The P.value is 0.0000 

which is statistically significant. 

 

 There were no reported side effects 

with folic acid in this study. It is generally 

tolerated. It maybe taken with or without food.  

This study proves that supplementation with 

folic acid for 5 days with acute watery diarrhea 

is safe and shortens hospital stay.  

 

RECOMMENDATION 
 

 Folic Acid showed importance in cellu-

lar DNA synthesis and may help in the repair of 

the damaged villous cells of the small bowel, 

making it effective in acute diarrhea. It is         

recommended to determine its efficacy among 

infants with chronic diarrhea, infectious diar-

rhea and intestinal parasitism. 

 

 In this study, clinical response to folic 

acid was assessed during the duration of the 

subject‘s hospital stay. It is then recommended 

that subjects will be evaluated until follow-up 

as out-patient basis.  
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  A B C 

LOOK AT:CONDITION 

EYES 

THIRST 

  

Well, alert 

Normal 

Drinks normally, not 

thirsty 

  

Restless, irritable 

Sunken 

Thirsty, drinks eagerly 

  

Lethagic 

Sunken 

Drinks poorly, or not 

able to drink 

FEEL: Skin Pinch Goes back slowly Goes back slowly Goes back very slowly 

DECIDE 

The patient has NO 

SIGNS OF 

DEHYDRATION 

If the patient has two 

or more signs in B, 

there is SOME 

DEHYDRATION 

If the patient has two 

or more signs in C, 

there is SEVERE 

DEHYDRATION 

TREATMENT Use treatment Plan A 

Weigh the patient if 

possible,  and use 

Treatment Plan B 

Weigh the patient and 

use Treatment C 

APPENDIX  A 
 

WHO/CDD 

 

Assessment of Diarrhea patients for Dehydration 
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APPENDIX  B 
 

LETTER TO THE PARENTS 

Minamahal na mga magulang, 

 

 Ako po si Dr___________, isang residente sa Departamento ng Pediatrics, 

______________. Nagsasagawa ako ng pag-aaral na “Folic acid in the Treatment on Acute Watery 

Diarrhea in children 6 months to 36 months: a Double Blind, Randomnized Controlled Trial.‖ Nais 

kong malaman sa pag-aaral na ito kung ang mga batang bibigyan ng folic acid ay mas mapapadali 

ang paggaling kumpara sa mga batang walang folic acid. 

 

 Ang pagsali sa programang ito ay libre at walang makukuhang pinansyal na bayad. 

 

 Bilang mga magulang o taga-pag-alaga, gusto kong ipaalam na magiging bahagi ang inyong 

anak sa programang ito. Maaaring ang inyong anak ay makakatanggap ng folic acid at maari rin 

naming hindi. Ang pagpili ng kung sino ang bibigyan ay random na parang pagbunot sa tambiolo. 

 

Magpapapirma  ako ng ―informed consent‖ sa inyo bilang patunay na kayo ay sumasang-

ayon sa pagsali ng inyong anak sa programa. 

  

 Maraming salamat po. 

 

Gumagalang, 

 

___________________ 

    Primary Investigator  
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APPENDIX  C 
 

Informed Consent 

 

Katibayan sa Pagpayag 

Ako ___________________________________, nasa hustong gulang, may asawa, at kasalukuyang 

naninirahan sa _____________________________________________________________________ 

ay nagpapatunay na: 

 

1. Ako ang magulang/ tagapagsubaybay ni __________________________________. 

 

2. Lubos na napaliwanagan tungkol sa kahalagahan at pakay ng pag- aaral na may kinalaman         

sa epekto ng ―folic acid‖ sa ikabibilis at ikadadali ng paggaling sa sakit na 

―gastroenteritis‖ (―pagtatae‘). Pati na ang pagsusuri at pamamaraan na kinakailangang gawin. 

Ako ay sumasang ayon na maisama  ang aking anak sa pag aaral na  ito. 

 

3. Ang aking anak nay lubos na nasuri at napag alamang may  sakit na gastroenteritis 

(“pagtatae”) at walang kaakibat na ibang karamdaman. 

 

4. Ako ay nangangako na magbibigay ng lubos na partisipasyon sa pagtatala ng karakter at dami 

ng dumi ng aking anak sa loob ng tatlo hanggang  limang araw (3-5). 

 

5. Alam ko na ang aking anak ay bibigyan ng ―folic acid‖ 5mg/placebo, tatlong  beses (3) sa isang 

araw, sa loob ng tatlo hanggang limang araw (3-5) na walang kapalit na halaga. 

 

6. Ako ay bibigyan ng kasiguraduhan na lahat ng resulta ng pag-aaral na ito at mananatiling lihim 

at konpidensyal, na ako ay maaring tumiwalag sa pag aaral na ito sa anumang oras aking 

naisin. 

 

7. Ako ay may karapatang magtanong ng mga bagay-bagay na may kinalaman sa pag-aaral na ito 

at ako ay nabigyan ng kasagutan na nagbigay liwanag sa aking kaisipan. 

 

8. Ako ay nabigyan ng kopya ng katibayan na ito. 

 

_________________________________                                 __________________ 

Magulang/ Tagapagsubaybay         Petsa 
 

________________________________ 

 Pangalan at Lagda ng nagpaliwanag na Doctor  
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APPENDIX  D 
 

Randomization Table 

1 A B A B 

2 A B B A 

3 A A B B 

4 B A B A 

5 B A A B 

6 B B A A 
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APPENDIX  E 
 

Patient Data Form 

Date/Time Character of Stools Volume of Stools Frequency of Stools 

        

Name of Patient__________________________________________  Age/Sex__________ 
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APPENDIX  F 
 

Adverse Reaction Checklist 

  Name of Patient__________________________________________     Age:__________ 

Date Vomiting Abdominal pain 
Hypersensitivity 

reaction 
Others 

          

          

          

          

          

          

          

Martinez-Lee T, Resurreccion M 
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ABSTRACT 

 

INTRODUCTION: Restenosis has been an anticipated occurrence after percutaneous transmitral            

commissurotomy (PTMC). Factors such as sub-optimal valve area after the procedure and the pres-

ence of chronic atrial fibrillation predict a likelihood of restenosis. This study therefore aims to iden-

tify the clinical factors that contribute to the development of restenosis, as local studies on adult 

Filipinos are sparse.  

 

METHODS: This is a 10-year retrospective chart review of patients who underwent PTMC under-

taken in a specialized tertiary hospital in the Philippines. A chi-square and t-test were applied to the 

data to determine the association of each individual factors and multiple logistic regression was 

applied to determine the independent effect of each factor. 

 

RESULTS: Five Hundred Thirty Five (535) charts were reviewed for 10 years. Of 535 charts, 206 were 

included in the study. Restenosis rate was computed at 19.42% in 10 years. Among the clinical 

characteristics, diabetes mellitus was linked with restenosis (p = 0.021). Further, the following 

were linked to restenosis: Wilkins score of >8 (p = 0.017), pulmonary hypertension prior to PTMC (p 

= 0.017 for mild, 0.018 for moderate, and 0.029 for severe), heart failure symptoms under NYHA 

functional class II classification (p = 0.026), prior AF (p = 0.019), and fusion of the anterolateral 

commissure (p = 0.003). Multiple logistic regression analysis showed relationship with resteno-

sis with age [Odds ratio 1.04, p = 0.016 [95% CI (1.00-1.07)] and fusion of the anterolateral 

commissure [Odds ratio of 3.49 and a p = 0.012 [95% CI (1.31-9.24)]. 

 

CONCLUSION: There is a high likelihood of restenosis for patients after PTMC if the following 

are present: increasing age, diabetes mellitus, pulmonary hypertension, high Wilkins score, NYHA 

functional classification II, atrial fibrillation and fusion of the anterolateral commissures.  

 

KEYWORDS: [Mitral restenosis] [PTMC] [Balloon valvotomy] [Mitral stenosis] [Predictors of 

Restenosis] [Restenosis rate]  
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INTRODUCTION 

 

 Rheumatic heart disease confers a 

concurrent disease in the mitral valve(1).   

The disease occurs in around 19% of Filipino 

children with the prevalence increasing with 

repeated attacks of Rheumatic fever(2). In 

1984, Inuoe introduced the percutaneous         

mitral balloon valvuloplasty and has recently 

been considered as the procedure of choice for 

favorable cases of mitral stenosis. 

 

 Restenosis is defined as a loss of > 

50% of the initial gain in MVA(3). The incidence 

of re-stenosis after a successful mitral valvulo-

palsty is in the range of 10% and 20% in for-

eign literatures(4). In contrast, a local study 

done by Ang et al showed that the re-stenosis 

rate after percutaneous mitral balloon val-

votomy was at 2.3% after 3 years, 11.3% after 

5 years and 26.4% after 8 years(5). Mainly, re-

stenosis is related to the presence of chronic 

atrial fibrillation at baseline and a suboptimal 

percutaneous mitral balloon valvotomy (6). Wil-

kins score was also an independent risk factor 

in the development of re-stenosis (7) (8) (9). Like-

wise, fluoroscopic Ca ++(10), presence of Pulmo-

nary Congestion and functional class would 

likely predict re-stenosis (11). 

 

 Unfortunately, there is no available local  

data that looks on the factors that predispose  

adult Filipino patients who underwent valvu-

loplasty to re-stenose hence, the formulation of 

the study. Therefore, the study aims to deter-

mine factors associated with re-stenosis after  

percutaneous  mitral  balloon  valvuloplasty.  

METHODOLOGY 
 

 The Institutional Review Board of the 

Philippine Heart Center approved the conduct 

of this paper  and waiver of informed consent 

was granted. 

 

Study Design 

 

 This study was a 10-year Retrospective 

Cohort trial from 1998-2008 conducted at the 

Philippine Heart Center. 

 

Study Population 

 

Inclusion Criteria: 

1. Patients 18 years old and above who  have 

Rheumatic Mitral Stenosis who  underwent 

percutaneous mitral balloon valvotomy 

 

Exclusion Criteria: 

1. Patients who develop complications 

immediately after the percutaneous mitral 

balloon valvotomy that required mitral 

valve surgery such as the following: 

  a.  Presence of severe MR 

 b.  Cardiac perforation 

 

2. Absence of follow-up 2 dimensional 

echocardiogram within 6 months after the 

valvuloplasty 

 

Sample Size Determination: 

  

  Sample size was computed at n=133 

at 95% confidence level, relative error of 10% 

assumed re-stenosis rate of 26.4% at 8 years 

follow-up as presented in the paper of Ang et 

al (5). 
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Identification of Variables 

 

 Patients who had percutaneous mitral  

balloon valvotomy were included in the study.  

Baseline demographic characteristics such           

as the age, sex and the presence of co-

morbidities were compiled prior to the start of 

the study. Further, baseline clinical character-

ristics such as the presence of atrial fibrilla-

tion, mitral valve area post percutaneous mi-

tral balloon valvotomy, pulmonary hyperten-

sion, presence of Mitral valve regurgitation, 

Wilkins score and NYHA Functional classifica-

tion were also be recorded. 

 

Outcome Measures 

  

 The primary outcome measure was re-

stenosis after the percutaneous mitral balloon 

valvotomy. 

 

Study Maneuver 

  

 The primary investigator reviewed the 

medical charts of patients who underwent  

percutaneous mitral balloon valvotomy at the  

Philippine Heart Center from 1998-2008. The  

demographic characteristics of patients and 

clinical characteristics that underwent percu-

taneous balloon valvotomy were obtained. 

These are as follows: age, sex, and presence  

of co-morbities (eg. hypertension & diabetes).  

Smoking, Wilkins score, presence of pulmo-

nary hypertension, mitral valve regurgitation  

post procedure, heart rhythm (atrial fibrillation  

or sinus rhythm), NYHA classification, and 

valve area post procedure and commissural 

opening will also be recorded.  

Statistical Analysis 

 

  Quantitative data was presented as  

mean standard deviation (sd) and qualitative  

in frequency and percent distribution. To de-

termine association of different factor with re-

stenosis, Fisher‘s exact test for categorical 

variables and t-test for continuous variables  

were applied. To determine the independent 

effect of each factor to re-stenosis, multiple  

logistic regression analysis were applied to  

the data. A p value 0.050 was considered sig-

nificant. 

 

RESULTS 

  

  Five Hundred Thirty Five  charts were 

reviewed from the year 1998-2008. Of the  

535 charts, 206 were included in the study.  

The rest were excluded due to the following  

reasons: (1) no follow-up 2D echocardiography 

within 6 months after PTMC and (2) presence 

of severe MR. In the reviewed charts, 40 out 

of 206 were noted  to have a loss of ≥ 50% in 

the initial MVA gain after PTMC. Restenos is 

rate was computed at 19.42% in 10 years. 

 
MEAN 

Standard 

Deviation 

Age 36.99 11.18 

 Frequency Percent 

Sex   

     Male 36 17.48% 

     Female 170 82.52% 

Hypertension 6 2.91% 

Diabetes Mellitus 10 4.85% 

Smoking 17 8.25% 

Table 1: Demographic Profile of Patients Mitral 

Stenosis post Percutaneous Balloon Valvuloplasty  

Page 78 Journal of the Philippine Medical Association 2014 - 2015 

Predictors of Restenosis after Percutaneous Balloon Mitral Valvuloplasty 



 

 The study population had a mean age of 36.99 omprising 17.48% males and 82.52% 

females. 2.91% were hypertensives, 4.85% were diabetics and 8.25% were smokers. 

 Re-stenosis  P-Value 

 
(+) 

n = 40 (%) 

(-) 

n = 166 (%) 
 

Hypertension 1 (0.006%) 5 (12.5%) 0.863  

Diabetes 5 (12.5%) 5 (0.03%) 0.021  

Smoking 5 (0.03%) 12 (0.008%) 0.283  

Wilkins Score  

>8 10 (25%) 17 (10.24%) 0.017  

Pulmonary Hypertension 

Normal 6 (15%) 63 (39%)  

Mild 16 (40%) 49 (30%) 0.017 

Moderate 9 (23%) 24 (15%) 0.018  

Severe 9 (23%) 27 (17%) 0.029  

Mitral Regurgitation post procedure   

None 3 (9%) 35 (21%)   

Trivial 12 (35%) 41 (25%) 0.073  

Mild 9 (26%) 56 (34%) 0.370  

Moderate 10 (29%) 31 (19%) 0.059  

NYHA Functional Class   

I 1 (2.5%) 33 (20%)   

II 38 (95%) 126 (76%) 0.026  

III 1 (2.5%) 6 (4%) 0.250  

IV —- —- —- 

Atrial Fibrillation pre procedure 18 (45%) 43 (26%) 0.019 

Valve Area post procedure   

<50%  from  the  initial valve area 14 (40%) 63 (40%) 0.967  

≥ 50% of the initial valve area 21 (60%) 96 (60%)   

Commissural Opening post procedure   

Anterolateral Commissure     

Fully open 12 (34%) 78 (49%)   

Partially fused 11 (31%) 63 (39%) 0.779  

Fused 12 (34%) 19 (12%) 0.003  

Posteromedial  

Commissure  
   

Fully open 15 (44%) 90 (56%)   

Partially fused 10 (29%) 49 (31%) 0.649  

Fused 9 (26%) 21 (13%) 0.052  

Table 2. Clinical Characteristics of Patients with Restenosis  
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 For the clinical characteristics, hyper-

tension and smoking were not associated with 

restenosis having a P value of 0.863 and  

0.283 respectively. The presence of diabe-

tes mellitus however, was associated with  

restenosis compelling a P value of 0.021. Pos-

sessing a Wilkins score of >8 were correlated 

with restenosis with a P value of 0.017. More-

over, pulmonary hypertension prior to PTMC 

confers the association with restenosis with 

the following p values: 0.017, 0.018, and 

0.029 respectively for mild, moderate and 

severe pulmonary hypertension. The exis-

tence of Mitral regurgitation after the valvu-

loplasty with any grade (trivial, mild and  

moderate), were not coupled with restenosis 

evidenced by a non-statistically significant P 

value of 0.073, 0.370 and 0.059 respectively.   

There were no patients who were in NYHA func-

tional class IV. Likewise, the presence of heart 

failure symptoms classified under the NYHA 

functional class II classification was somehow 

linked with restenosis with a P value 0.026. 

 

 Existence of prior AF was associated 

with restenosis having a statistically significant 

P value of 0.019. The valve area after PTMC 

was neither associated with the occurrence of 

the outcome with a non-significant P value of 

0.967. 

 

 Opening of the commissures matters 

most for the anterolateral commissure. Non-

opening or fusion of this commissure was           

related with restenosis having a significant P 

value of 0.003. Partial fusion was not related 

with the outcome with a P value of 0.779. On 

the other hand, opening of the posteromedial 

mitral commissure has no relation with resteno-

sis with the following p values 0.649 and 0.052. 

 

  The table with the subcategory of com-

missural opening post procedure was changed 

during the course of the study period. This is 

because the description that was used in 

the echocardiographic report made the 

classification in the original protocol difficult to 

sort-out. Echocardiography detailed the com-

missural opening as follows: (1) Open; (2)          

Partially fused and (3) Fused. While, the origi-

nal protocol described the commissural open-

ing as: Anterolateral commissure open, Pos-

teromedial commissure open and Both com-

missures open. To coincide with the echocar-

diographic report, the classification was 

changed as follows: Open; partially fused and  

fused. 

 

  Multiple logistic regression analysis of 

all the variables were also done to determine 

the independent effect of each factor to 

restenosis. Results showed a significant likeli-

hood of restenosis with age having an odds 

ratio of 1.04 p = 0.016 [95% CI (1.00-1.07)] 

and fusion of the anterolateral commissure 

with a possibility of 3.49 p = 0.012 [95% CI 

(1.31-9.24)]. 

 

DISCUSSION:  

 

  The results showed that the patients 

who underwent PTMC were mostly females 

and was in accordance with the overall inci-

dence of rheumatic mitral stenosis having a 

ratio of 2:1 compared to males (20). Restenosis  

rate for this study was 19.42% over a 10-year  
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 agreeing with international reports. However, 

this rate is lower compared to a local study 

done by Ang et al. In the study, the mean age 

was 36.99, which was also consistent with the 

occurrence of mitral stenosis in the Asian 

population being more frequent in the less 

than 40-year-old population(20). 

 

 The presence of hypertension and 

smoking seems not to be associated with 

the occurrence of mitral stenosis. But, the 

presence of diabetes confers a risk for 

restenosis. One of the mechanisms involved 

in the pathophysiology of diabetes involves 

inflammation leading to impairment of insulin 

secretion(15). On the other hand, it was initially 

thought that a persistent and recurrent 

rheumatic process was involved in resteno-

sis. However, restenosis occurrence was not 

found to be so(15). A plausible explanation be-

tween the occurrence of both diabetes and 

mitral restenosis is likely the involvement of 

inflammation in both cases. Nevertheless, the 

specific mechanism has not been completely 

elucidated. A Wilkin‘s score of <8 is an indi-

cation for PTMC. However, there are patient 

subsets where a score of >8 had to undergo 

the procedure with a higher risk for resteno-

sis. As was seen in this study, the likelihood 

of having restenosis for a score of >8 is high 

which also coincided with internationally pub-

lished literatures (7) (8) (9). Further, the presence 

of commissural calcification seen by 2D echo-

cardiography is a useful predictor of outcome 

in patients with otherwise ―good‖ valves (echo 

score <8). Calcification of one commissure or 

more predicts a less than 50% probability of 

achieving a valve area above 1.50 cm2 (21). 

Immediately after a PTMC, PA pressures fell 

together with reduction in mitral valve gradi-

ent. And, the pulmonary arterial pressure 

taken after the procedure is a factor for the 

occurrence of restenosis with higher rate if 

the pressures are (22). In this study, in con-

trast to other published reports, the pulmo-

nary artery pressures were measured before 

PTMC. As the results would show, every grade 

of pulmonary hypertension from mild, moder-

ate to severe was associated with restenosis 

achieving a statistically significant connection. 

A plausible explanation for the occurrence of 

restenosis in relation to pulmonary hyperten-

sion after a PTMC could be related to the vas-

cular changes that occur in the pulmonary 

tree specially in long standing mitral stenosis. 

Atrial fibrillation at baseline is associated with 

a two-fold occurrence of restenosis (25). In this 

study, the presence of atrial fibrillation was 

linked with restenosis that is in parallel with 

other studies (12) (25). 

 

 NYHA class before percutaneous mi-

tral balloon valvotomy was associated with 

restenosis (23). This study further illustrates 

the role of the NYHA classification in resteno-

sis. In particular, having a functional class II 

confers a likelihood of having restenosis. How-

ever, the populations on this study were 

mostly in the class II category with only sparse 

distribution on class III and no class IV. Hence, 

this study is not powered to predict the contri-

bution of each classification to restenosis. Mi-

tral regurgitation was linked also with resteno-

sis (26). In this paper, the presence of any de-

gree of mitral regurgitation was not linked with 

restenosis.  
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 Mitral valve area after percutaneous 

mitral balloon valvotomy predicted the occur-

rence of restenosis (24). However on this pa-

per, the valve area was not associated with 

restenosis. The mechanism for increase in 

the mitral valve area after a PTMC involves the 

splitting of the commissures both for the ante-

rior and posterior. A successful splitting can 

be achieved depending on the subvalvar ap-

paratus and the presence of commissural 

calcification whereby the less subvalvar and 

commissural calcification provided the best 

result for efficacious commissural splitting (27).  

 

 It was studied in this paper the inde-

pendent association of the anterior and the 

posterior commissural opening in relation to 

the occurrence of restenosis. Published 

studies were limited only on describing the 

occurrence of restenosis in association of split-

ting of the commissures in general. It was 

shown interestingly on this study that the fu-

sion of the anterolateral mitral commissure 

was associated with restenosis having a P 

value of 0.003. 

 

 A multiple regression analysis of all 

the variables showed that age and fusion 

of the anterolateral commissures were sig-

nificantly associated with restenosis. Age           

confers a 1.04 likelihood of restenosis per 

year in that an aging patient will eventually 

have restenosis over time and fusion of the 

anterolateral commissure confers a 3.49              

likelihood of restenosis.   

LIMITATIONS OF THE STUDY: 

 

  The study was done in a retrospec-

tive manner involving review of patients 

chart admitted with rheumatic mitral steno-

sis undergoing PTMC. Further, records of pa-

tient‘s data were sometimes incomplete be-

cause of losses through time. 

 

RECOMMENDATION 

 

  A better study design that involves pa-

tient follow-up should be done to determine 

the magnitude of each characteristic in the de-

velopment of clinical restenosis. 

 

CONCLUSION 

 

  Based on this study, factors such as 

age, diabetes mellitus, pulmonary hyperten-

sion, NYHA functional classification II, high  

Wilkins  score,  atrial fibrillation  and  fusion  of  

the anterolateral commissures were signifi-

cantly associated with restenosis. However, 

the presence of an ageing mitral stenosis pa-

tient and with fusion of the anterolateral com-

missure was independently found to have the 

highest risk for restenosis.  
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ABSTRACT 

 

OBJECTIVE: To determine the eye profile of children ages 3-5 years old in a day-care center in Brgy. 

Batis. 

 

DESIGN: Cross-sectional descriptive study. 

 

METHODS: Visual screening was conducted in 89 preschool children aged 3 to 5 years. The 

screening involved two basic procedures; the distant visual acuity test and structural eye exam. 

Those who failed the examination were referred to an ophthalmologist for further examination. 

 

RESULTS: The prevalence of visual impairment was 5.6%. Of the 89 preschool children screened, 

4 of them failed the distant visual acuity test. One had strabismus. Refractive errors were the most 

common cause of visual impairment. Hyperopic astigmatism was the most common type of refrac-

tive error seen in these age groups.  

 

CONCLUSIONS: The study is a small but important step in the effort to understand the problem of 

visual impairment among our preschool children. Although results were low, the mere presence of 

visual disorders in this study is an important confirmation that there is a need for preventive oph-

thalmologic examination in these age groups.  

 

 

KEYWORDS: Preschool children, Eye screening, Prevalence, Visual impairment, Distant visual         

acuity, Strabismus, Amblyopia  

Page 86 Journal of the Philippine Medical Association 2014 - 2015 

Eye Profile of Children Ages 3-5 years old in a day-care center in Brgy. Batis, San Juan  



INTRODUCTION 

  

 The human eye is the organ which 

gives us the sense of sight, allowing us to ob-

serve and learn more about the surrounding 

world than we do with any other four senses.1  

  

 Good vision is essential for proper physi-

cal development and educational progress in 

growing children.2 Vision is an important re-

quirement for learning and plays a critical role 

in the development of a child during the first 

three years of life. Children use their sight to 

strengthen motor functions, establish parent–

child bonding, build picture perception and 

gain their balance.3 However, visual system in 

the young child is not fully mature. Equal input 

from both eyes is required for proper develop-

ment of the visual centres in the brain. If a 

growing child‘s eye does not provide a clear 

focused image to the developing brain, then 

permanent irreversible loss of vision may re-

sult.  Early detection provides the best oppor-

tunity for effective, inexpensive treatment. 2 

 

 The American Academy of Ophthalmol-

ogy and the American Association for Paediat-

ric Ophthalmology and Strabismus recommend 

timely screening for the early detection and 

treatment of eye and vision problems in Amer-

ica‘s children. This policy includes institution of 

rigorous vision screening during preschool 

years wherein common conditions such as  

reduced vision in one or both eyes from ambly-

opia, uncorrected refractive errors or misalign-

ment of the eyes (strabismus) can be detected. 

However, in the Philippines, there is no policy 

yet established.  

REVIEW OF RELATED LITERATURE 
  

 In 1899, Connecticut instituted the first 

state-supported school vision screening test, 

setting an important precedent despite prob-

lems with poorly standardized testing condi-

tions and insufficient funds for following up 

those who failed the vision screening. Over 

100 years later, rates of vision screening 

among school-aged children remain relatively 

low, in part because of the controversy over 

the effectiveness of screening techniques as 

compared with examinations based on symp-

toms, and the unclear relationship between 

undiagnosed visual impairment and academic 

performance. While some studies have linked 

undetected or uncorrected visual impairment 

to poor academic performance, high school 

dropout rates, and even juvenile delinquency, 

others have argued that there is little evidence 

to support such a link. What is irrefutable is 

that undetected amblyopia, strabismus, and 

significant refractive errors can have signifi-

cant long-term effects on visual function and 

in some patients can cause permanent unilat-

eral or bilateral vision loss.4  

 

 Amblyopia and amblyogenic factors like 

strabismus and refractive errors are the most 

common vision disorders in children.5 

 

 Amblyopia is a reversible visual deficit 

that develops during the maturation of the  

visual system. Amblyopia affects 5% of the 

preschool children and is potentially treatable. 

The two common causes of amblyopia are stra-

bismus and refractive errors. Early detection of 

amblyopia is necessary to avoid permanent 
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visual deficit by allowing treatment to be un-

dertaken within the sensitive period of neuro-

plasticity (growth and change) in the visual 

system, thus, increasing the likelihood of suc-

cessful treatment. Preschool screening pro-

grams may result in better visual outcome 

than screening at school entry.6 

 

 Preschool screening programmes for 

amblyopia were developed in response to ex-

perimental data in animals which suggested 

that early treatment of conditions analogous to 

human amblyopia is more effective than treat-

ment later in life.7  

 

 In a systematic review done by Chris-

tine Schmucker et al regarding the Effective-

ness of screening preschool children for am-

blyopia, three studies suggested that screen-

ing is associated with an absolute reduction in 

the prevalence of amblyopia between 0.9% 

and 1.6% (relative reduction: between 45% 

and 62%).5  

 

 Furthermore, in the retrospective co-

hort study of Eibschitz-Tsimhoni et al 2000 

(the only study which compared screening ver-

sus no screening without implementing a cur-

rent screening programme), it was observed 

that the frequency of severe amblyopia (visual 

acuity ≤5/15) was reduced by a factor 17 in 

the screening group (p < 0.001). 8 Williams et 

al in 2002 and 2003 also reported that mean 

visual acuity in the worse eye was better for 

children who had been treated for amblyopia 

in the intervention group than for similar chil-

dren in the control group. 9  

OBJECTIVES 
  

General Objective:   

 To determine the eye profile of children 

ages 3-5 years old in a day-care center in Brgy. 

Batis. 

 

Specific Objectives: 

 

1.  To screen children ages 3-5 years old for 

visual disorders. 

 

2. To assess visual profile of each child in 

terms of:  eye structure, visual acuity, eye 

alignment and refraction. 

 

3. To analyze the prevalence of various visual 

disorders such as amblyopia, strabismus, re-

duced visual acuity, refractive errors and se-

vere visual impairment in these age groups.  

 

Operational Definition 

 

Amblyopia: poor vision in an otherwise normal 

appearing eye occurs when the brain does not 

recognize the sight from that eye. Two com-

mon causes are strabismus and a difference 

in the refractive error. If untreated, it can 

cause irreversible visual loss. The best time for 

treatment is in the preschool years. Improve-

ment of vision after the child is 8 or 9 years of 

age is rarely achieved. 

 

Strabismus: misalignment of the eyes in any 

direction. It may develop when the eyes do not 

align. If early detection is followed by effective 

treatment, excellent vision may be restored.  
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Refractive errors: decreased vision, visual          

discomfort (―eye strain‖).The most common 

form is nearsightedness (poor distance vision) 

is usually seen in school-age children and is 

treated effectively, in most cases, with glasses. 

Farsightedness can cause problems with fo-

cusing at near and may be treated with 

glasses. Astigmatism (imperfect curvature of 

the front surface of the eye) also requires cor-

rective lenses if it produces blurred vision or 

discomfort. Uncorrected refractive errors can 

cause amblyopia particularly if they are severe 

or are different between the two eyes.  

 

Visual Acuity: The clinical method for using a 

mathematical fraction that expresses the ratio 

of two distances, which is also the ratio of 

one‘s visual acuity to that of a normal person.7 

*Distance of visual acuity should be tested at 

6 meters (20 ft) or 3 meters (10 ft) and at 

reading distance 30-40 cm from child under 

good illumination. 

 

** Normal Visual Acuity: 

3 years old: 20/50 and below 

4years old: 20/40 and below 

5 years old: 20/30 and below 

 

METHODS 

  

 The Eye Profile screening protocol was 

approved by the hospital Ethics committee 

and the Department of Pediatrics. The study 

was conducted with a written informed con-

sent obtained from parents of all participants.  

Design and sample 

 The eye profile screening was a cross-

sectional descriptive study involving 89 pre-

school children ages 3-5 years old in a daycare 

center in baranggay batis. Baranggay batis has 

a population of approximately 1,100 children 

ages 3-5 years old. The preschool students of 

the daycare center were chosen as the repre-

sentative population. A total of 100 preschool 

students were enrolled at the daycare center. 

However, only 89 students were able to partici-

pate. Sample size was calculated from an ex-

pected prevalence rate of 10%. 

 

Site inspection and informed consent 

  

 After identification of the preschool  

children, the respective baranggay health offi-

cers and preschool teacher were approached 

and informed about the study. Upon approval, 

the day-care centre was inspected for the         

suitability of the screening process. A place is 

considered suitable if there is a room with 

more than 4 meter long which is free from         

distractions. The light level should be adequate 

(at least 300 lux in the room and test chart 

illumination of about 500 lux). Consent forms 

and information sheets were distributed to  

the parents one week before the screening 

procedure. The consent forms and information 

sheets were written in two major languages 

(English, Filipino). On the day of screening, the 

consent forms were collected. Children whose 

parents gave their written consent to partici-

pate in this study were included in the eye 

screening.  
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Vision screening 

 

 All 89 preschool children underwent 

two basic screening procedures which included 

structural eye exam and distant visual acuity 

test. Measurement of the distant visual acuity 

was performed using the Allen picture chart. 

The tests were performed by 3 resident physi-

cians. The children were subjected to struc-

tural eye exam first followed by distant visual 

acuity test. The structural eye exam included 

inspection for any eye structural abnormali-

ties. This included the cover test to check for 

alignment disorders. The distant visual acuity 

test was measured monocularly at a distance 

of 6 meter. The right eye was tested first be-

fore the left eye. The test results of both the 

eyes were recorded separately. Results were 

recorded as ―pass‖ if the child can identify the 

figures in the chart correctly and ―fail‖ if the 

child was unable to locate the pictures. Chil-

dren who failed the procedure were referred to 

a pediatric ophthalmologist for a detailed eye 

examination.  

 

Referral and further evaluation 

 

 Children who failed the eye exam were 

given a referral letter for a comprehensive eye 

examination. Examination was performed by a 

trained ophthalmologist. The examinations in-

cluded....... Children with underlying refractive 

errors were prescribed glasses.  

 

 

Statistical Analysis 

  

 Data was analyzed using Stata version 10 

software. Descriptive statistics entailed use of 

means and standard deviation for quantitative 

variables and counts and proportions for quali-

tative variables.  

 

Results and Interpretation 

 A total of 89 children aged 3-5 years old 

from a day-care center in Barangay Batis un-

derwent screening for visual disorders.  Major-

ity were males (56%) and belonged to the 3-

year old age group (53%) (Figure 1).  

Figure 1: Age-Sex Distribution of Respondents 

  Visual acuity evaluation of 3-year olds 

was  observed to vary predominantly between 

20/20 to 20/30. Readings were consistently 

similar in both eyes in 80 to 100% of cases. 

There was one child noted to have a visual 

acuity of 20/70 and was referred for further 

evaluation (Table 1). 
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Visual Acuity, 

Left Eye 

Visual Acuity, Right Eye 
Total 

20/20 20/25 20/30 20/35 20/50 20/70 

20/20 8 2 0 0 0 0 10 

20/25 0 13 1 0 0 0 14 

20/30 0 1 17 0 0 0 18 

20/35 0 0 0 1 0 0 1 

20/50 1 0 0 0 1 0 2 

20/70 0 0 0 0 0 1 1 

   Total 9 16 18 1 1 1 46 

Table 1: Visual Acuity Profile of 3 year-olds 

Visual acuity evaluation of 4-year olds was observed to vary predominantly between 20/20 to 

20/25. There were two children noted to have a visual acuity above 20/40 and were referred for 

further evaluation (Table 2).  

Visual Acuity,  

Left Eye 

Visual Acuity, Right Eye 
Total 

20/20 20/25 20/30 20/40 20/50 

20/20 10 0 0 0 0 10 

20/25 3 14 0 0 0 17 

20/30 0 0 4 0 0 4 

20/50 0 0 0 1 1 2 

   Total 13 14 4 1 1 33 

Table 2: Visual Acuity Profile of 4 year-olds 

Visual acuity evaluation of 5-year olds was observed to vary predominantly between 20/25 to 

20/30. There was one children noted to have a visual acuity above 20/30 and was referred for 

further evaluation (Table 3).  

Visual Acuity, Left 

Eye 

Visual Acuity, Right Eye 
Total 

20/20 20/25 20/30 20/50 

20/25 1 4 2 0 7 

20/30 0 0 2 0 2 

20/40 0 0 0 1 1 

   Total 1 4 4 1 10 

Table 3: Visual Acuity Profile of 5 year-olds 
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 Out of 89 pre-schoolchildren who underwent evaluation for visual acuity, 96% passed and 4% 

were referred for further evaluation and management. The prevalence of visual acuity problems in this 

sample of pre-schoolers was 4%. Of these, 2 were males and 2 were females. Among males a 4-year 

old and 5 year-old with a visual acuity above 20/40 and 20/30, respectively. And among females, a 3-

year old and a 4-year old with a visual acuity above 20/50 and 20/40, respectively (Table 4)  

Gender-Age Interpretation Visual Acuity Defect 

Male Passed No. (%) Referred No.(%) Left Eye Right Eye 

3 25 (100.0) 0     

4 17   (94.4) 1   (5.6) 20/50 20/50 

5 6   (85.7) 1 (14.3) 20/40 20/50 

Female         

3 20   (95.2) 1   (4.8) 20/70 20/70 

4 14   (93.3) 1   (6.7) 20/50 20/40 

5 3 (100.0) 0     

Total 85   (96.0) 4   (4.0)     

Table 4: Visual interpretation by Age and Gender 

 Of the total sample of pre-schoolchildren who underwent ophthalmologic screening, one had 

an eye structure problem. This was a 3-year old male evaluated to have strabismus. The prevalence of 

eye structure problems in this sample of pre-school children was 1% (Table 5).  

Gender-Age Normal Abnormal 

Male     

3 24 1 

4 18 0 

5  7 0 

Female     

3 21 0 

4 15 0 

5 3 0 

   Total 88 (98.9) 1 (1.1) 

Table 5: Eye structure profile by age and gender 

 Half of those with visual acuity problems 

were assessed to have hyperopia and astigma-

tism. This was a 4-year old female prescribed 

corrective lenses and a 4-year old male who did 

not require glasses and was advised close       

follow-up. The other half failed to follow-up 

(Table 6).  

  Visual Acuity Defect Ophthalmologic 

Assessment 
Intervention 

Left Eye Right Eye 

Male         

4 20/50 20/50 Hyperopia/Astigmatism 
No need for glasses; Close 

follow-up advised 

5 20/40 20/50 Failed to follow-up - 

Female         

3 20/70 20/70 Failed to follow-up - 

4 20/50 20/40 Hyperopia/Astigmatism Corrective lenses 

Table 6: Ophthalmologic Assessment and Intervention of Children referred for Visual Acuity Problems  
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DISCUSSION 

 

 The prevalence of visual disorders con-

ducted in this study was 5% mostly due to re-

fractive errors (4%). These results were com-

parable with the study done by Premsenthil et. 

al regarding visual impairment in preschool 

children in Malaysia wherein visual screening 

was conducted in 400 preschool children aged 

4 to 6 years. The prevalence of visual impair-

ment was 5%, mostly due to refractive errors.6  

A similar study done by Jamali et al. regarding 

refractive errors and ambylopia in children in 

Iran reported that about 6.3% of the children 

entering school were at risk of amblyopia; 

mostly due to refractive errors.10  In a study 

done in Hongkong  by Fans et.al regarding the 

change in vision disorders among preschool-

ers, about 4.4% of preschool children had ei-

ther reduced visual acuity or strabismus.11  In 

this study, strabismus was seen in 1% of the 

population. This was a 3 year old male who 

was referred for further evaluation but was 

lost to follow-up. Refractive errors were noted 

in 4% of the population which prompted refer-

ral to an ophthalmologist. However, only 2% 

followed-up. Hyperopia with astigmatism was 

the type of refractive error seen in two 4-year 

old pre-schoolers. Significant refractive errors 

were not observed. 

 

LIMITATION 
 

 This study has the inherent weakness 

of a cross-sectional study. The data collection 

was restricted to one baranggay. Data regard-

ing the developmental milestone and nutri-

tional status of the children were not collected.  

The presence of developmental delay and  

malnutrition may indicate the presence of         

associated visual impairment. In addition, the 

children were only tested for visual acuity         

and structural eye exam. Comprehensive eye       

examinations were only offered to those who 

failed the screening tests. 

 

CONCLUSION AND 

RECOMMENDATION 
  

 The study is a small but important step 

in the effort to understand the problem of vis-

ual impairment among the preschool children.  

Although results were low, the mere presence 

of visual disorders in this study is an important 

confirmation that there is a need for preven-

tive ophthalmologic examination in these age 

groups. Identification of vision impairment be-

fore school entry could help identify children 

who may benefit from early interventions to 

correct or improve vision. 
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RESEARCH OBJECTIVES 

General 

 

 To correlate magnetic resonance (MR) imaging-defined abnormalities of osteoarthritis (OA) 

of the knee with radiographic severity based on Kellgren-Lawrence grading of osteoarthritis. 

 

Specific 

 

 To grade the various stages of OA by using Kellgren-Lawrence grading scale 

 To evaluate the OA of knee using MRI and describe each findings 

 To determine the prevalence of structural lesions evident in MRI that are associated 

with OA and to correlate them with radiographic Kellgren-Lawrence grading of                       

osteoarthritis 
 

 To aid orthopedic clinicians in the approach to diagnosis of patients with OA 
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SIGNIFICANCE OF THE STUDY 
 

 Osteoarthritis (OA) of the knee is a rising 

prevalent disease of patients with increasing 

age. Traditional structural changes of OA are 

assessed with radiographs, mainly the osseous 

details. However, radiographs lack the sensitiv-

ity of soft tissue depiction. MRI, then, will facili-

tate the evaluation of the soft tissues and car-

tilage of the knee, thereby, giving a whole-

organ approach in assessment. By determin-

ing the prevalence of the soft tissue findings in 

MRI, clinicians could have a picture in mind 

what to expect in the different grades of OA 

using only radiography. 

 

INTRODUCTION 
  

 Osteoarthritis (OA) is the most frequent 

form of arthritis, with radiologic and clinical 

implications that still remains to be under 

study since no definite effective treatment is 

available. The committee on OA of the Ameri-

can College of Rheumatology Diagnostic and 

Therapeutic Criteria Committee defined OA as 

―A heterogeneous group of conditions that lead 

to joint symptoms and signs which are associ-

ated with defective integrity of articular carti-

lage, in addition to related changes in the un-

derlying bone at the joint margins‖ [1]. 

 

 OA develops when cartilage deterio-

rates. The degenerative process is usually long 

and slow. In the early stages of the disease the 

surface of the cartilage becomes inflamed.  

The joint loses proteoglycans and water, hence, 

fissures and pits appears in the cartilage. As 

the disease progresses and more tissue is lost, 

lost, the cartilage starts to harden and as          

a result, it becomes increasingly prone to           

damage from repetitive use and injury. 

 

 This degenerative joint disease fre-

quently affects middle-age to elderly people 

which is one of the top reasons for functional 

impairment. It is commonly referred to as 

―wear and tear‖ of the joints. Risk factors           

include genetics, female sex, past trauma,  

advancing age, and obesity. The clinical diag-

nosis is based on history of joint pain [2].         

Figure 1 shows a schematic depiction of the 

affected joints in OA. 

Osteoarthritis of the Knee: Correlation of 1.5 T MRI Findings with Radiographic. Severity Based on Kellgren-Lawrence 
Grading of Osteoarthritis. A Retrospective Study from January 2012 to April 2013 in The Medical City Setting 

In the local setting, Filipino patients with OA have the 

knee as the most common affected site. Majority of the 

diagnosed patients are females in their 5th decade of life 

[3]. 
 

From an extrapolated data released by US Census Bu-

reau in 2004, the Philippines has an estimated number 

of more than 6 million individuals diagnosed with os-

teoarthritis which is approximately 7-8% of the total 

population. This number is estimated to rise by the hun-

dreds every year. 

Figure 1.  Schematic illustration of affected joints 

in osteoarthritis. 
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BACKGROUND INFORMATION 

 

Radiography 

 

 Traditionally, OA structural changes 

have been assessed with radiographs. The 

standing anteroposterior (AP) protocol of the 

knee in extension in the weight-bearing posi-

tion used to be the most commonly used tech-

nique. Standing AP and lateral radiographs 

suffice for routine clinical assessment of pa-

tients diagnosed or suspected with OA. 

 

 Radiography is used in clinical practice 

to establish the diagnosis of OA and to monitor 

the progression of the disease. Radiographs 

depict bony features, including marginal          

osteophytes, subchondral sclerosis, and sub-

chondral cysts, that are associated with OA 

and provide an indirect estimate of cartilage 

thickness and meniscal integrity by allowing 

assessment of joint space width (JSW).         

Radiographic assessment of OA relies mainly 

on the evaluation of both osteophytes and 

joint space narrowing. Osteophytes develop at 

an earlier stage than joint space narrowing, 

and they are the most widely applied radio-

graphic criterion for defining the presence of 

OA, while assessment of the severity of OA re-

lies mainly on joint space narrowing and con-

comitant subchondral bone abnormalities. The 

main shortcomings of radiography are its in-

sensitivity to change and its lack of soft-tissue 

depiction [1], [5], [6]. 

 

 Several grading scales that incorporate 

combinations of features have also been de-

veloped, including the most widely used Kell-

gren-Lawrence grading scheme, which is the 

current accepted standard for the diagnosis of 

OA on radiographs.  This scheme was adopted 

by World Health Organization as the reference 

standard for cross-sectional and longitudinal 

epidemiologic studies [7].  

Kellgren-Lawrence 

Grading 
Description  Figure 

 0  No features of OA   

 1  Doubtful joint space narrowing and possible osteophyte lipping A 

 2  Definite osteophytes and possible joint space narrowing B 

 3 
 Moderate multiple osteophytes; definite joint space narrowing, 

and some sclerosis and possible deformity of bone ends 
C 

 4 
 Large osteophytes, marked joint space narrowing, severe scle-
rosis, and definite deformity of bone ends 

D 

Table 1.  Kellgren-Lawrence Grading Scheme for OA  

Source: Kellgren JH , Lawrence JS . Radiological assessment of osteo-arthrosis . Ann Rheum Dis 1957 ; 16 ( 4 ): 494 – 502 . 
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Figure 2.  Radiographic images of the Kellgren-Lawrence grading scheme  

 Source: Kellgren JH , Lawrence JS . Radiological assessment of osteo-arthrosis . Ann Rheum Dis 1957 ; 16 ( 4 ): 494 – 502 .  

Magnetic Resonance 

 

 Increasingly, MRI has become a useful 

tool for early detection of OA due to its superior 

soft tissue contrast that provides maximum di-

agnostic performance. MRI can visualize vari-

ous tissues that are clinically relevant not seen 

on radiography. MRI can show incidental find-

ings in otherwise asymptomatic people.  In the 

knee, MRI visualizes most components of the 

joint, including articular cartilage, menisci, intra-

articular ligaments, tendons, synovium, fat com-

ponents, bone marrow, and subchondral mar-

gins that are not detectable by radiography. 

 

 Imaging with a 1.5-T large-bore magnet 

is still regarded as the clinical standard, and 

most of the studies in which MR imaging is         

applied for morphologic and compositional as-

sessment of knee cartilage were performed at 

this field strength [8], [9].  

 

 MRI manipulates image contrast to 

highlight different tissue types. Common           

contrast methods include 2D or multi-slice T1-

weighted, proton density (PD), and T2-weighted 

imaging. Spin echo (SE) and Fast-spin echo 

(FSE) imaging techniques are useful in evaluat-

ing focal cartilage defects. Recent improve-

ments in hardware, software, gradients, and 

radiofrequency (RF) coils have led to the use of 

fast or turbo-spin echo imaging, fat saturation 

and water excitation to improve tissue contrast 

[10],[11].  

 

 Recent focus on the acknowledgement 

that OA as a whole-organ degenerative process,  

the utility and diagnostic contribution of MRI in 

the assessment of the disease cannot be over-

emphasized.   
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Source: BMJ 2012;345:e5339 doi: 10.1136/bmj.e5339 (Published 29 August 2012  

MRI Lesion Description  

 Cartilage damage 
Considered present if there was a small focal loss less than 1 cm in 

greatest width or areas of diffuse partial or full thickness loss.  

 Meniscal lesions 

Included displaced or non-displaced meniscal tears or evidence of 

previous surgery (including repair and partial or complete resection) and 

complete maceration or destruction (that is, loss of normal contour and 

signal homogeneity within the meniscus) within the Anterior and poste-

rior horns and the body of the medial and lateral menisci.  

 Osteophytes 
Presence of bony projections that form along different margins of the 

tibiofemoral joint of the knee  

 Ligamentous abnormalities 
Presence of a completely torn anterior or posterior cruciate  

ligament, or a torn or thickened medial or lateral collateral ligament  

 Bone marrow lesions 

Subchondral bone marrow lesions, also known as ―bone marrow 

edema-like lesions,‖ were considered present if there are non-cystic  

subchondral areas of ill defined high signal on proton density weighted 

MR images with fat signal suppression 

 Subchondral cysts 

Areas of markedly increased signal intensity in the subarticular bone 

with sharply defined rounded margins and no evidence of internal 

marrow tissue or trabecular bone on the fat saturated proton density 

weighted images 

Synovitis 

Synovial cavity was distended and filled with fluid (high signal intensity 

on fat saturated proton density weighted images), representing synovial 

thickening and joint effusion 

Attrition 

Flattening or depression of the articular surfaces of the tibia or 

femur was termed bone attrition, and any degree of deviation from the 

normal bony contour was considered abnormal  

Table 2. Commonly Encountered MRI Findings in OA [11].  
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Figure 3. Right knee MRI images of a 58 year old female patient. T2 spin echo coronal fat saturated im-

age of right knee showing full thickness cartilage defect in the medial femoro-tibial compartment (curved 

arrow) with associated bone marrow edema; the sagittal image showing diffuse hyperintense signals in 

the posterior root of medial meniscus with extension into inferior articular surface.  

Figure 4. Right knee radiograph images of a 58 year old female patient. Anteroposterior and lateral views 

demonstrate narrowing of the medial femoro-tibial joint space with concomitant sclerotic changes in the 

medial tibial plateau associated with sharpening of the intercondylar spines. This was given grade 3 in the 

Kellgren-Lawrence severity scale of osteoarthritis. (Images were taken from PACS images of the outpa-

tient MRI section of The Medical City) 
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REVIEW OF LITERATURE 
 

 Several studies have proven the fact 

that osteoarthritis leads to progressive carti-

lage loss and a number of imaging techniques 

have been developed and standardized          

to evaluate this qualitatively and semi-

quantitatively. According to an article by Brant 

and colleagues, OA is not exclusively a disorder 

of the articular cartilage [12]. Apart from carti-

lage involvement, there are other associated 

findings in OA, such as bone marrow edema 

and synovial and ligamentous or tendinous 

lesions. Together, these lesions have signifi-

cant effect on the progression of the disease.  

 

 It is a scientific fact that MRI can detect 

features suggestive of knee OA that cannot be 

appreciated on conventional radiography. In-

vestigations being conducted enhance OA di-

agnosis through improvements in sensitivity 

and specificity in detection of this disease           

entity, thereby improving immensely clinical 

decision making. 

 

 The correlation of MR-imaging defined 

abnormalities and radiographically determined 

OA have been studied in several notable arti-

cles. In a study by Hayes et al, MR imaging 

finding depicting osteoarthritic change is de-

tectable even if no radiographic evidence of 

OA is present [13]. Amin and colleagues inves-

tigated the relationship between radiographic 

progression of joint space narrowing and carti-

lage loss seen on MR images in patients with 

symptomatic knee OA and MR imaging–based 

cartilage loss. They showed that a substantial 

proportion of knees exhibit cartilage loss on 

MR images even when no radiographic pro-

gression is observed [14].  

  In a paper by Link and co-workers, the 

number of osseous, cartilaginous, synovial, 

ligamentous, and meniscal lesions depicted 

on MR images are associated with osteoarthri-

tis and that the extent of these lesions corre-

lates with radiographically determined Kellgren

-Lawrence scores.  

 

Type of Research: 

Retrospective Cross-sectional Study 

 

Materials and Methods 

A. Participants 

 

 Patients, ages 30 to 85 years old, who 

had both radiographic and MRI examination  

of the knee in The Medical City Radiology         

Section from January 2012 to April 2013 

whose images were stored in the picture and 

archiving system of the hospital. Excluded in 

the study are the patients with orthopedic          

implants on the knee. 

 

B. Radiography 

 

 The routine AP and lateral radiographs 

of the knee through the picture archiving sys-

tem (PACS) with final impression of OA were 

reviewed and re-evaluated by 2 consultant ra-

diologists. The grading descriptions of Kellgren

-Lawrence scheme were utilized in the assess-

ment of the radiographic changes of the knee. 

There was no specific laterality required but 

the radiographs under study should be ob-

tained within the same year the MRI was per-

formed on the same knee being investigated.  

The consultants were blinded to the MRI find-

ings. The data were pooled and arranged ac-

cording to grade by the principal investigator.  
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C. MRI 

 

Data from MRI done with a 1.5 Tesla 

scanner (Siemens Medical Systems, Erlangen, 

Germany) with a phased array knee coil was 

used. The sequences and imaging parameters 

are summarized in Table 3. 

 

MRI images assessment was performed 

by the investigator wherein the knee cartilages,  

bony portions, meniscus, ligaments, and syno-

vial cavities were scrutinized for abnormalities. 

The investigator was blinded to the Kellgren-

Lawrence score designated for the knee under 

study. The morphologic impression of the knee 

was pooled according to the descriptions enu-

merated in the previous background informa-

tion of the research protocol.  

Imaging 

Parameter 

Coronal 

PD FS 

Coronal 

MED2D 

Sagittal 

MED2D 

Sagittal 

PD-T2 FS 
Axial T1 

Axial 

PD-T2 FS 

TR (msec) 2670 680 20.60 2170 387 3470 

TE (msec) 33 23 7.57 75 21 32 

Matrix Size 314x448 179x256 288x384 288x384 314x448 192x256 

Field of View 

(cm) 
18 18 18 18 16 16 

Slice Thickness 

(mm) 
4 4 1.5 3.5 3 3 

Bandwidth (kHz) 192 201 191 189 167 190 

Signal to noise 

Ratio 
1 1 1.47 1 1 1 

Scan Time 

(min:sec) 
2:31 2:41 3:01 3:24 3:29 3:26 

Table 3. Imaging Parameters Utilized in 1.5 Tesla Siemens Medical System  

Note:  FS = fat suppressed, PD = proton density  

 MED2D = protocol with low sensitivity to artefacts of motion, susceptibility, and chemical shift 

PD-T2 DESS Protocol = for orthopedic series that is good for differentiation between synovial liquid and  

cartilage definition 

Statistical Analysis 

 

 MR imaging findings evaluation in rela-

tion to Kellgren-Lawrence Scores was per-

formed through construction of contingency 

tables to correlate the frequency of categoric 

MR imaging findings to Kellgren-Lawrence 

Scores.  

Statistical analyses were performed using 

SPSS software version 10.1 (Chicago Il, USA). 

For the testing of relationship between Kell-

gren-Lawrence score and MRI morphological 

findings, Chi-Square test was employed. P-

values less than or equal to 0.05 were consid-

ered statistically significant.  
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RESULTS 

 

 A total of 144 patients were included in 

the study. The population presented at an age 

range from 30 to 85 years old, with average 

age at 51.9 years old (SD of 11.98).  

Figure  4. Bar Graph of Age Distribution of Patients  

Figure 4. Pie graph representation of A. Sex distribution of patients with osteoarthritis, and B. Frequency 

of affected knee in the study 

Figure 5 shows the study population included 68 females (47%) and 76 males (53%). The affected 

right knee was demonstrated to be imaged more often in the study. 

Figure 5. Column graph 

demonstration of the 

frequency of Kellgren-

Lawrence Grading Scheme  
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The population was graded by Kellgren-

Lawrence scores according to the severity of 

OA as diagnosed on radiograph features.       

Figure 6 shows that more than one-third was 

given a Kellgren-Lawrence Grade of 2 compri-

sing of 35.4%. Next to this value was Grade 3 

at 28.5% subsequently followed by Grade 1 at 

21.5%. Grade 4 had the fewest number of        

patients, hence, the lowest frequency value. 

 

The association between various com-

partment specific MRI findings and KL score 

has been shown in table 4.  

MRI Lesions 
KL – 1 

(Subjects = 31) 

KL – 2 

(51) 

KL – 3 

(41) 

KL – 4 

(21) 

Cartilage Damage 50% 62% 100% 100% 

Meniscal Damage 56% 70% 85% 100% 

Osteophytes 100% 100% 100% 100% 

Ligamentous Abnormalities 47% 39% 46% 43% 

Synovitis 53% 90% 100% 100% 

Joint Space Narrowing 9% 37% 85% 100% 

Table 4. MRI findings and their overall prevalence per Kellgren-Lawrence Grade (KL)  

Figure 6. Stacked line graph depicting the frequency of MRI lesions in relation with Kellgren-

Lawrence grade  
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 In accordance with the numerous MRI 

findings, ―Sharpening of intercondylar spines‖ 

was seen in ALL 144 patients. The next most 

common finding are ―Spurs in patella‖ with 

89.58% incidence, ―minimal joint effusion‖ 

with 83.33%, ―Spurs in femur‖ with 72.92%, 

―Spurs in tibia‖ with 70.83%, ―Intrasubstance 

signal in patello-femoral cartilage‖ with 

56.25%, and ―myxoid degeneration, medial 

meniscus‖ with 50.69%. ―lateral collateral liga-

ment tear‖ was the least common MRI finding 

with only 4.17% incidence. Each of the specific 

frequencies for each of the MRI findings with 

their corresponding P-values and Chi-square 

computation are depicted and tabulated in the 

Appendix.  

 

DISCUSSION 

 

 Osteoarthritis (OA) is a chronic and de-

bilitating arthritic lesion that is diagnosed 

based on radiographic findings and clinical 

assessment. When radiograph is used, the 

sensitivity and specificity of diagnosis is at 

91% and 85%, respectively [2, 10]. Rising utili-

zation of MRI increases tremendously the ef-

fectiveness of early detection of OA lesions.  

  

 The noteworthy results of this study 

had acknowledged the rising fact that OA is a 

whole-organ disease process, as a brainchild 

of Dr. Peterfy in 2004 [15]. 

 

 The male subjects slightly predomi-

nated over the female in this study with a 

1.1:1 ratio and a mean age 51.9 years old.         

In a cohort study made by Racaza and col-

leagues in Philippine General Hospital in 2012,  

there is a female to male ratio of 3:1, with the 

female population being diagnosed with OA 

much more frequently than male. The mean 

age of OA peak recorded in that study was at 

63 years old which is much later chronologi-

cally in comparison with the data at hand. Ac-

cording to a paper made by Eckstein et al, 

males were observed to progress in higher 

grade of OA over a period of two years than in 

females. 

 

 The data in this study showed there 

was a high correlation between severity of 

Kellgren-Lawrence Grade and MRI findings of 

osteophytes, cartilage, meniscal, and ligamen-

tous damages, synovitis, and joint space        

narrowing with P-values of <0.005 at 5% confi-

dence interval. Table 4 and Figure 7 demon-

strate the prevalence of MRI findings on each 

of the Kellgren-Lawrence scores. 

 

 Osteophytes. All of the subjects in the 

population showed osteophytes in the knee 

from the simple finding of intercondylar spine 

sharpe-ning prevalent in all the Kellgren-

Lawrence grades to more complex osteo-

phytes formations mostly affecting the patello-

femoral compartment in grade 2 at 84.3%, 

grade 3 at 95%, and in grade 4 at 100%.  Ac-

cording to Hayes et al in 2005 Radiology jour-

nal, there was increased likelihood of MRI          

detected osteophytes with increasing Kellgren-

Lawrence grades. 

 

 Cartilage defects. Majority of the       

patients demonstrate cartilage damage         

described as focal intrasubstance signals in 

the femoro-tibial and patella-femoral cartilages  
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evident in all Kellgren-Lawrence grades with 

the increasing in area affected proportional to 

the grade severity. The patella-femoral carti-

lage was the more involved region at 64.7% in 

grade 2, 63.4% in grade 3, and 100% in grade 

4. In the same study by Hayes et al in 2005, 

there was a strong association between the 

Kellgren-Lawrence score and the likelihood 

that defects of cartilage were present in the 

knee. 54% of their study population under 

grade 1 showed cartilage defects, 83% under 

grade 2, and 88% under grade 3. 

 

 Joint narrowing and attrition. The joint 

space narrowing or attrition changes in this 

study more severely involved the medial 

femoro-tibial and patella-femoral compart-

ments, both at 37.5%, in relation with the         

lateral femoro-tibial region. The greatest preva-

lence of medial femoro-tibial attrition was de-

tected in Kellgren-Lawrence grade 3 at 56.1% 

and grade 4 at 100%. Majority of attrition 

changes and radiographic sclerotic changes 

were reported by Joshi and colleagues to occur 

in the femoro-tibial and patella-femoral joints.  

 

 Meniscal Damage. Meniscal lesions, 

comprised of spectrum of changes from sim-

ple myxoid degeneration to grank tears of the 

different parts of the menisci, were shown in 

all Kellgren-Lawrence grades. The degenera-

tive myxoid changes without frank tears domi-

nated the data affecting mostly the medial me-

niscus under Kellgren-Lawrence grade 3 and 4 

at 58.5% and 100%, respectively. However, 

the number of meniscal tears was mostly 

prevalent in grade 3 at 32% affecting the me-

dial meniscus. As stated in the study of Joshi, 

incidence of medial and lateral meniscal inju-

ries are almost equal at 90.6% and 96.8%, 

respectively, of which tears were present in 

46.9% of medial meniscus and 53.1% of lat-

eral meniscus. 

 

 Ligamentous Damage. It is noticeable 

that anterior cruciate ligament tear was the 

only ligamentous abnormality that was noted 

to be statistically significant with the greatest 

prevalence found at grade 4 at 43%. In the 

two separate studies by Hayes and Joshi, the 

ligamentous injuries were uncommon. in the 

latter research the author stated that 25% of 

the population under investigation showed 

ligament injury affecting the anterior cruciate 

ligament.  

 

 Joint effusion or Synovitis.  The pres-

ence of synovitis or effusion was shown to be 

apparent in all grades, with grade 3 and 4 

demonstrating 100% prevalence. Hayes et al 

also reported strong correlation of joint effu-

sion and Kellgren-Lawrence score. Joint effu-

sion of varying gradfes was reported in a study 

by Joshi stating that it was found in 78.1% of 

the study population. 

 

 Other MRI findings. In terms of other 

MRI findings, Baker‘s cyst was found in all 

Kellgren-Lawrence grades most notably in 

grade 2 and 4 at 24% and 38%, respectively. 

This was followed by suprapatellar bursitis 

which was also evident in all Kellgren-

Lawrence grades but the most prevalence was 

seen in grades 2 and 4 at 24% and 29%,          

respectively.  
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 The contingent data of the study found 

a statistically significant correlation between 

majority of MRI changes of OA in patella-

femoral and medial femoro-tibial compart-

ments of the knee. These changes include os-

teophytes, cartilage damage, attrition or joint 

space narrowing, meniscal damage, and joint 

effusion. However, there was weak correlation 

between MRI finding of ligamentous injury and 

severity of Kellgren-Lawrence grades. 

 

CONCLUSION 
  

 In conclusion, MRI has strengthened 

its indispensable role in diagnosing and defin-

ing abnormalities of osteoarthritis of the knee 

evident in significant correlation between ma-

jority of MRI changes of the knee and Kellgren-

Lawrence grade. 

 

 There was a general pattern that the 

older age group, the higher the prevalence of 

the features of OA. All of the participants had 

at least more than one (1) feature of OA on 

MRI. There were more frequent and more se-

vere abnormalities detected at MRI as the ra-

diographically determined Kellgren-Lawrence 

scores increased.  

 

 MRI features of OA were highly preva-

lent in the patella-femoral and medial femoro-

tibial compartments. Osteophytes were the 

most common finding detected in all of the 

Kellgren-Lawrence grades. Next was the carti-

lage defect most prevalent in grades 3 and 4. 

These were then followed by effusion, attrition, 

and meniscal damage which were prevalent in 

grades 3 and 4 as well. Only ligamentous        

lesions showed no significant MRI and Kellgren

-Lawrence grade correlation.  

 

 Reinforcement of the concept of as-

sessing OA as a whole-organ disease through 

significant correlation of MRI and radiographic 

Kellgren-Lawrence grades were satisfied in 

this study. Clinicians would have in their refer-

ences the findings in this study that each of 

the Kellgren-Lawrence grades could predict 

the most prevalent soft tissue expected find-

ings that could be encountered in MRI. 

 

LIMITATION 
 

a. Disparity in the number of males and 

females in the population as well as in 

the division of the number of subjects 

per Kellgren-Lawrence grades.  

 

b. Single center data review 

 

RECOMMENDATION 

 

a. Larger and equal distribution of sub-

jects per gender and per Kellgren-

Lawrence grade may prove prudent in 

decision making for better outcome 

and stronger statistical correlation. 

 

b. Multi-center approach may improve 

 immensely the subject number out-

 come. in addition, Multicenter re-

 search initiative could provide better 

 results that could formulate a uniform 

 diagnostic application of MRI in as

 sessment and definition of OA.  
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APPENDIX 

  Frequency Percent 

Female 68 47.2 

Male 76 52.8 

Total 144 100.0 

More males were included in the study 

Table 5. Gender 

  Frequency Percent 

Left Knee 64 44.4 

Right Knee 80 55.6 

Total 144 100.0 

Right knee is more prone to being diagnosed 

for osteoarthritis  

Table 6. Affected Knee 

Table 7. MRI findings vs. Kellgren-Lawrence Grade 

MRI Findings   
Kellgren-Lawrence Grade 

Total P-Value 
1 2 3 4 

Affected Knee 
Left 16 23 18 7 64 1.709; 

0.635ns Right 15 28 23 14 80 

Age Mean (SD) 
42.23 

(9.49) 

49.71 

(9.09) 

56.37 

(9.54) 

63.05 

(13.18) 

51.94 

(11.98) 

21.991; 

0.000** 

Gender 
Female 10 18 27 13 68 13.224; 

0.004** Male 21 33 14 8 76 

Thinning of Medial Femoro-

Tibial Cartilage 

No 29 41 17 3 90 48.287; 

0.000** Yes 2 10 24 18 54 

Thinning of Lateral Femoro-

Tibial Cartilage 

No 31 47 33 10 121 29.528; 

0.000** Yes 0 4 8 11 23 

Thinning of Patello-Femoral 

Cartilage 

No 30 41 17 2 90 55.391; 

0.000** Yes 1 10 24 19 54 

Intrasubstance Signal in Pa-

tello-Femoral Cartilage 

No 14 18 25 6 63 8.416; 

0.038* Yes 17 33 26 15 81 

Intrasubstance signal in 

Femoro-Tibial Cartilage 

No 19 20 28 7 74 11.672; 

0.009** Yes 12 31 13 14 70 

Spurs in Patella 
No 5 8 2 0 15 6.391; 

0.094ns Yes 26 43 39 21 129 

No 19 19 1 0 39 41.449; 

0.000**  
Spurs in Femur  

Yes 12 32 40 21 105 

Osteoarthritis of the Knee: Correlation of 1.5 T MRI Findings with Radiographic. Severity Based on Kellgren-Lawrence 
Grading of Osteoarthritis. A Retrospective Study from January 2012 to April 2013 in The Medical City Setting 
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MRI Findings   
Kellgren-Lawrence Grade 

Total P-Value 
1 2 3 4 

Spurs in Tibia 
No 22 19 1 0 42 50.658; 

0.000** Yes 9 32 40 21 102 

Sharpening of intercondylar 

spines 

No 0 0 0 0 0 
- 

Yes 31 51 41 21 144 

Joint narrowing in Patello-

femoral space 

No 30 41 17 2 90 55.391; 

0.000** Yes 1 10 24 19 54 

Joint Narrowing in Medial 

femoro-tibial space 

No 29 40 18 3 90 45.152; 

0.000** Yes 2 11 23 18 54 

Joint narrowing in Lateral 

femoro-tibial space 

No 31 46 31 9 117 31.008; 

0.000** Yes 0 5 10 12 27 

Myxoid degeneration, medial 

meniscus 

No 21 33 17 0 71 30.488; 

0.000** Yes 10 18 24 21 73 

Myxoid degeneration, lateral 

meniscus 

No 23 37 18 0 78 38.508; 

0.000** Yes 8 14 23 21 66 

Tear, medial meniscus 
No 19 40 28 12 99 4.349; 

0.226ns Yes 12 11 13 9 45 

No 29 44 33 18 124 2.522; 

0.471ns  
Tear, lateral meniscus  

Yes 2 7 8 3 20 

Tear, MCL 
No 23 37 27 9 96 6.954; 

0.073ns Yes 8 14 14 12 48 

Tear, LCL 
No 30 49 38 21 138 2.009; 

0.571ns Yes 1 2 3 0 6 

Tear, ACL 
No 21 44 37 12 114 13.242; 

0.004** Yes 10 7 4 9 30 

Joint Effusion 

(none) 5 5 0 1 11 
22.520; 

0.001** 
Minimal 26 40 40 14 120 

Moderate 0 6 1 6 13 

TOTAL   31 51 41 21 144   

 As shown in the table 7, Kellgren-Lawrence Grade is statistically & significantly related at 5% 

level of significance to Age, Gender, Thinning of Medial Femoro-Tibial Cartilage, Thinning of  Lateral 

Femoro-Tibial Cartilage, Thinning of Patello-Femoral Cartilage, Intrasubstance Signal in Patello-Femoral 

Cartilage, Intrasubstance signal in Femoro-Tibial Cartilage, Spurs in Femur, Spurs in Tibia, Joint narrow-

ing in Patello-femoral space, Joint Narrowing in Medial femoro-tibial space, Joint narrowing in Lateral 

femoro-tibial space, Myxoid degeneration-medial meniscus, Myxoid degeneration-lateral meniscus, 

Tear-ACl, and Joint Effusion.  
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OTHER MRI Findings 
Kellgren-Lawrence Grade 

Total 
1 2 3 4 

Baker's cyst 2 5 3 8 18 

Infrapatellar bursitis 0 0 1 0 1 

Infrapatellar edema 0 0 0 1 1 

Infrapatellar synovitis 0 3 0 0 3 

Parameniscal cyst 0 1 0 0 1 

Popliteal cyst 1 0 0 0 1 

Popliteus tendinitis & suprapatellar tendonitis 0 1 0 0 1 

Prepatellar edema 0 3 7 1 11 

Sprain, gastrocnemius muscle 2 0 1 0 3 

Sprain, quadriceps muscle 1 0 0 0 1 

Sprain, sartorius muscle 1 0 0 0 1 

Superolateral patellar dislocation 0 0 1 0 1 

Suprapatellar bursitis 1 5 4 6 16 

Suprapatellar bursitis; hematoma gastrocnemius 0 0 0 1 1 

Synovial cyst, popliteus tendon sheath 0 2 2 4 8 

Synovial osteochondroma 1 0 0 0 1 

Villonodular disease 1 1 0 0 2 

Total 10 21 19 21 71 

 The table below shows that those graded 4 mostly have ―Baker‘s Cyst‖, ―Suprapatellar Bursitis‖, 

and ―Synovial cyst, poplieus tendon sheath‖. On the other hand, those with grade 3 mostly have ―Baker‘s 

Cyst‖, ―Prepatellar edema‖, and ―Suprapatellar Bursitis‖. 

Table 8. Other MRI Findings vs. Kellgren-Lawrence Grade  
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COLOSTRUM POWDER SUPPLEMENTATION IN THE  

TREATMENT OF ACUTE WATERY, NON BLOODY DIARRHEA 

IN CHILDREN 6 MONTHS TO 36 MONTHS OF AGE WITH 

SOME SIGNS OF DEHYDRATION: A RANDOMIZED DOUBLE 

BLIND PLACEBO CONTROLLED CLINICAL TRIAL  
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OBJECTIVE: To determine the efficacy and safety of colostrum powder supplementation among              

pediatric patients 6 months to 36 months old with acute watery, non-bloody diarrhea in a Pediatric 

Ward of a Tertiary Government Hospital 

 

STUDY DESIGN: Randomized, double-blinded, placebo controlled clinical trial 

 

SETTING: Pediatric Ward of a Tertiary Government Hospital 

 

PARTICIPANTS: Eighty subjects 6 months to 36 months old with acute non-bloody diarrhea of six 

days duration or less, with some signs of dehydration based on WHO-CDD protocol 

 

INTERVENTION: Subjects were randomized to either colostrum powder (Group A) or placebo              

(Group B) 

 

OUTCOME MEASURES: Efficacy of colostrum powder as treatment to acute watery diarrhea was            

measured in terms of stool characteristics, frequency and volume  and duration of hospital stay. 
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RESULTS: A total of 80 diarrheal cases 6 months to 36 months of age were enrolled to the study. 

The two groups were essentially similar in terms of age (P value 0.345) and sex (P value 0.135). 

Mean age was 12.8 months for Group A and 14.5 months for Group B. The character of the stool 

was described as either watery, semi-formed and formed stool. The stools significantly differ in the 

two groups by day 3, 62% of subjects in Group A showed formed stools and 16% in Group B (P 

value – 0.00003). The volume of the stools was significantly higher in Group B than in Group A at 

all days of observation (P value 0.0001). Group A had lesser frequent stools on days 1-3. The cumu-

lative rate of discharged was higher in Group A than in Group B starting day 3. On day 5, 92% of pa-

tient in Group A was discharged while 69% on Group B. The length of hospital stay was 2.21 days in 

Group A and 3.21 days in Group B (P value 0.0001). 

 

CONCLUSION: Colostrum powder supplementation in the management of acute diarrhea enabled 

majority of the subjects in this study to have earlier formed stools and reduce volume of stool, re-

duce frequency of stooling, earlier discharge and shorter hospital stay. There was no adverse effect 

reported 

 

 

KEYWORDS: colostrum, acute watery, non-bloody diarrhea, children, randomized controlled study  
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INTRODUCTION 

 

 Diarrheal disease is one of the leading 

causes of illness and death among young          

children in developing countries.1 Children        

below 5 years of age are mostly affected with 

deaths occuring in the first two years of life. 2  

 

 In the Philippines, diarrhea is one of the 

leading cause of morbidity and   mortality for all 

ages. It is the second leading cause of morbid-

ity among children under five years of age. 

Death due to acute diarrhea is secondary to 

severe dehydration   which can be prevented 

with proper management.3  

  

 Over the past years, several mea-

sures at improving the health conditions of 

children were implemented. Oral rehydration 

therapy, improved nutrition, breastfeeding and 

immunization contributed to the reduction in 

the incidence of mortality and morbidity caused 

by diarrrhea.2 Deaths from diarrhea in the first 

five years of life decline from the previous          

estimates of 13.6 to 5.6 per 1000 per year in  

a decade.4 Based on the 2011 Family Health 

Survey, the estimated under-five mortality rate 

(U-5MR) or the probability of a child born on a 

specified year and dying before reaching the 

age of five years is lower than the estimated 

deaths per 1,000 live births compared to 

the 2006 Family Planning  Survey (FPS).            

Under-five mortality levels in the Philippines  

continue to improve, falling from 64 deaths 

per 1,000 live births in 1993 to 40 deaths in 

2003.5 This reflects progress at improving the 

health conditions of children.  

 The management of diarrhea is prima-

rily supportive and is directed at preventing or 

treating dehydration. Several measures were 

implemented to decrease the number of 

cases. There has been much interest on the 

use of probiotics, zinc and folic acid supple-

mentation in modifying diseases of the gastro-

intestinal tract.6,7 Recently, the use of bovine 

colostrum as adjunct in the management of 

diarrheal disorder is receiving attention 

among child health workers. However, the 

efficacy of bovine colostrum as supplement 

in the management of diarrhea is based on 

testimonials, anecdotal reports and the         

marketing efforts of its manufacturers and          

distributors. 

 

 The nutritional value of milk is undis-

puted. Bovine colostrum (BC) is the ―early‖ 

milk produced by cows during the first         

several days post-parturition. This ―early‖ milk 

has a nutrient profile and immunological 

composition that differs substantially from 

―mature‖ milk. In addition to macronutrients 

found in milk, BC contains oligosaccharides, 

growth factors, antimicrobial compounds, and 

immune-regulating constituents either not pre-

sent in milk or present in substantially lower 

concentrations.8 Bovine colostrum is proven 

to be the most efficacious as it contains much 

higher levels of Immunoglobulin-G (IgG) than 

human colostrum (which predominantly 

contains IgA) and because it is produced in 

large volumes by cows above and beyond what 

their calves require.9 

 

 Preliminary evidence suggests that 

bovine colostrum might help prevent and 
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and possibly treat infectious diarrhea. A double

-blind, placebo-controlled trial of 80 children 

with rotavirus diarrhea found that hyperim-

mune colostrum had significantly less daily 

total stool output and stool frequency com-

pared to children who received placebo (p 

value <0.05). The clearance of Rota virus 

was also earlier in hyperimmune bovine           

colostrum group (p value <0.001). There were 

no adverse effects noted in the study.10 

 

 A double-blind trial done by Mitra, 

et.al showed similar results. Patients who 

received bovine colostrum had shorter dura-

tion of diarrhea compared to the control (p 

value <0.001). They have greater reduction 

in stool output (p value <0.04) with no unto-

ward effects noted in either groups.11  

 

 In a multi-center study by Rump, et. al.,     

immunodeficient patients with chronic diarrhea 

were treated with oral Lactobin Immunoglobu-

lin (LIG), an immunoglobulin from bovine colos-

trum. Among 29 patients, 21 gave good results 

leading to transient (10 days) or long-lasting 

(more than 4 weeks) normalisation of the 

stool frequency. The mean daily stool fre-

quency decreased from 7.4 to  2.2. Intestinal 

cryptosporidiosis disappeared in 5 patients. 12  

 

 Twenty-five HIV-positive patients suffer-

ing from chronic diarrhea were given colos-

trums bovine colostrum. Participants had  

negative stool cultures for microbial patho-

gens with the exception of Cryptosporidium.  

Seven were positive for Cryptosporidia and 

18 were negative for diarrhea-causing organ-

isms. In the 18 subjects with negative stool 

culture, complete remission of diarrhea oc-

curred in seven cases (39%) and a reduction 

of 50 percent or more in frequency of diar-

rhea occurred in an additional four cases 

(22%). In the persons with positive stool culture 

for Cryptosporidia, three experienced complete 

remission and two had partial remission. Stool 

frequency in the seven cases decreased from 

an average of 9.4 to 3.7 daily by the end of the 

10-day intervention.13 

 

 The therapeutic effect of bovine milk 

IgG antibody showed clinical importance 

demonstrated in a few studies. It is there-

fore of interest to conduct further study to 

determine its clinical usefulness among pediat-

ric patients.  

 

 The result of this study will give us in-

sights on the use of bovine colostrum as  

adjunct treatment to acute watery diarrhea to 

improve the health conditions of Filipino  

children. This study will provide pediatricians 

an option to give their patients the bovine  

colostrum as a safe and accessible adjunct 

in the treatment of diarrhea. If proven effec-

tive and safe, the drug will lessen the number 

of hospital stay of patients thus days absence 

from work of parents and relatives resulting to 

lesser expense, not to forget the ease of psy-

chological burden from illness and hospitali-

zation. The result of the study can guide the 

health policy makers to come up with an op-

tion to improve the treatment of diarrhea in 

order to achieve the Millennium Development 

Goal of Reduction in Child Mortality by 2015. 

 

 This  study  was  conceptualized  with 
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the following objective: to determine the  

efficacy and safety of colostrums powder          

supplementation among pediatric patients 6 

months to 36 months old with acute watery, 

non-bloody diarrhea with some signs of dehy-

dration admitted in a Tertiary Government 

Hospital. It further aims to compare the ef-

fects of colostrum powder supplementation 

versus the placebo as to: character of stools; 

volume of stools; frequency of stool passage; 

duration of hospital stay; and to determine the 

adverse effect of colostrum powder supplemen-

tation. 

 

METHODS AND PROCEDURE 

 

 The  study  is  a  randomized,  double-

blind  placebo  controlled  clinical  trial con-

ducted at the Pediatric Ward of a Tertiary Gov-

ernment Hospital.  

 

 The subjects were screened for the 

inclusion and exclusion criteria through in-

terview of parents and guardians and physical 

examination of the patients. The study popula-

tion included children 12 months to 36 months 

old with acute watery, non bloody diarrhea of 

six days duration or less; with some signs of 

dehydration based on WHO-CDD protocol. Ex-

cluded in the study were children with diar-

rhea of more than six days duration; with se-

vere dehydration; bloody diarrhea; severe mal-

nutrition; history of allergy to milk; history of  

seizure; postoperative and immunocompro-

mised patient; intake of antidiarrheal medica-

tion and stool analysis positive for helminths, 

amoeaba and occult blood.  

Children with informed consent were in-

cluded in the list of the participants. A mini-

mum of 80 subjects were sampled based on 

the following assumption: 95 % Confidence  

level; 80 % Power; SD of 2 and a Difference of 

2 days duration of diarrhea based on the study 

of Martinez, et. al.8 The formula to determine 

the sample size for 2 groups comparing means 

is  based on the distribution function of a stan-

dardized normal deviate by Julious SA.15  

n = total sample size  
 

z = the standard normal deviate, set at 1.96  
 

Power = 1 - = Probability of rejecting the null 

hypothesis when it is false 
 

SD = Standard deviation 
 

d‘ = difference between two samples  

 

 Subjects were randomized to two treat-

ment groups. Group A were given colostrum 

powder, Group B  were given placebo powder. 

 

 The colostrums powder was commer-

cially available in the market. Its important 

components are 1.5% Lactoferrin (42mg), 25% 

Immunoglobulins (720 mg IG) and 3% Proline-

Rich Polypeptides (87 mg PRP) per regular 

daily serving of 3 grams. The colostrums 
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Powder was repacked into 10 grams per 

pack which is the recommended daily dose in 

times of illness or stress. The placebo had 

the same appearance, color and taste as the 

colosturm powder. It was kept in a sachet simi-

lar to the test drug. The test drug and the  pla-

cebo was repackaged  and  prepared, respec-

tively by the Derpartment of Industrial Phar-

macy, University of the Philippines, Manila.  

 

 Random allocation of the subjects to 

one of the two treatment groups was done us-

ing pre-drawn block random assignment. The 

randomization list was prepared using letters A 

and B. Six 4-letter combinations (which serve 

as blocks) was made using these 2 letters  

which include ABAB, ABBA, AABB, BABA, 

BAAB, and BBAA. These 6 combinations were 

the basis for treatment assignment through 

substitution with the corresponding number 

generated from random numbers. The pre-

drawn treatment assignments were placed  in 

a sealed envelope. 

 

 The study was done according to the 

Principles in the Declaration of Helsinki. Par-

ents of the children were informed about the 

nature, procedures, benefits and risks related 

to the study. An informed consent was ob-

tained for their inclusion. The study was ap-

proved by the Ethics Review Committee prior to 

its implementation. 

 

CONDUCT OF THE STUDY  

 

 A research orientation was conducted 

by the principal investigator among the          

members of the research team prior to the 

start of the study. An assistant investigator  

did the baseline history and physical exami-

nation upon admission. He classified the  

degree of dehydration according to the WHO/

CDD assessment of dehydration (Appendix A). 

Parents of the subject were informed about 

the purpose, benefits, and risks related to the 

study (Appendix B). Patient informed consent 

were obtained prior to their inclusion (Appendix 

C). Patient who fulfilled the criteria, was ran-

domly assigned to either group A (intravenous 

fluid and Colostrum powder) or Group B 

(intravenous fluid and placebo powder).  

 

 A randomnization list was prepared us-

ing letter A for Group A; and letters B for 

Group B. A total of six (6) combinations of 

the two (2) letters in random order was 

formed and was written on separate sheets 

of paper properly sealed (Appendix D). Each 

random order has an equal chance of being 

drawn and assigned to each group. 

 

 Group A and group B children were 

given intravenous fluid of D5 0.3 NaCl at 

3050cc/kg per  8 hours as deficit therapy. 

Replacement as maintenance therapy was 

instituted accordingly. Group A children were 

given 10g of Colostrum powder dissolved in 

20 ml water, given for four days based on the 

study done by Sarker et al. Group B children 

were given 10g of placebo powder dissolved 

in 20 ml water, given for four days. The pla-

cebo is of the same appearance, color and 

taste. It was kept in a container similar to 

that of Colostrum powder.  
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 An assistant investigator who was 

blinded of the study evaluated the duration         

of patient‘s diarrhea, frequency of stool           

passage, volume and character of stool 

(Appendix E). Adverse reactions were also 

observed by the investigators (Appendix F). A 

nurse unknowleadegable of the study objec-

tive and treatment assignment administered 

the Colostrum powder and the placebo. Fig-

ure  1 outlines the study procedure.  
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DEFINITION OF TERMS 
 

Acute Diarrhea - the passage of loose or wa-

tery stools, at least three times in 24 hours 

period for less than 7 days16  

 

Colostrum - the first mammary secretion that 

a mammal provides for its newborn in the 

first 24-48 hours of life. It contains numerous 

immune modulators, growth factors as well as 

essential nutrients.9  

 

Colostrum powder - commercial  preparations 

come which from cows that contain its im-

mune proteins in dry form.  

 

Some Dehydration - degree of dehydration 

with  5-10% water loss. Patient may present 

with restlessness or irritability, has sunken 

eyes, drinks eagerly and skin pinch goes back 

very slowly16  

 

Tolerability - the ability of the subject to ingest 

a substance without vomiting, nausea and ab-

dominal pain17  

 

MEASURES OF OUTCOME 

 

 The study outcome measure deter-

mined the character, frequency and volume of 

stool and  duration of hospital stay. 

 

 The character of stool was determined 

as follows:  
 

a.  Liquid stool - predominantly  water.  
  

b.  Semi-formed/semi-liquid stool - composed   

     of both liquid and semi liquid stool 
 

c.  Formed stool - solid stool 

 The frequency of the stool was 

noted and recorded every  8 hours. Mean 

frequency of stool between treatment group by 

hospital day was computed. 

 

 The volume of stool was weighed and 

recorded in grams by weighing the diaper          

before and after each use. A weighing scale  

(Silvano Brand) was used during the duration 

of the study. It was calibrated every morning. 

 

 Duration of hospital stay is computed 

as the length of hospital stay of patient in 

treatment group A  and B. 

 

 Cumulative rate of discharged is com-

puted to compare the proportion of dis-

charges between two groups.  

 

DATA ANALYSIS 

 

 Means and standard deviations, 

frequency counts and percentage were used 

to describe the data. T-test for independent  

samples was used to compare continuous 

variables and chi-square and Fischer‘s exact 

test for categorical variables. Odds ratio were 

computed. A 95% confidence level or P value 

of < 0.05 was considered significant. Minitab 

version 16 was used as statistical software. 

 

RESULTS 

 

 A total of 80 patients 6 months to 36  

months of age qualified to the inclusion 

criteria. All patients gave consent and were 

randomized to either treatment Group A, 
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Colostrum Powder and treatment Group B, 

Placebo powder. There were two dropouts in 

the treatment Group A, one had UTI started  

on IV antibiotics and one developed bloody 

diarrhea. 

 

 The two groups did not significantly 

differ in terms of age (P value 0.345)  and sex  

(P value 0.135). The mean age was 12.8  

months for Group A and 14.5 months for 

Group B. (See Table I) 

 

TABLE I. AGE AND SEX DISTRIBUTION OF 

STUDY PARTICIPANTS OF TREATMENT 

GROUP A (COLOSTRUM) AND TREATMENT 

GROUP B (PLACEBO) 

treatment  Group  B. There was a significant  

difference in  character of stool between two 

treatment group on day 3 (p value <0.005). 

 

TABLE II. COMPARATIVE FREQUENCY AND 

PERCENTAGE DISTRIBUTION OF STOOL  

CHARACTER  BETWEEN  TREATMENT  

GROUP  A  AND TREATMENT GROUP B BY 

HOSPITAL DAYS 

 
Treatment 

Group A   

Treatment 

Group B 
P Value 

Age, Mean    

   + SD 
12.8 + 7.5 14.5 + 8.1 0.345 

Sex   0.135 

    Male 8 15  

    Female 3024   

 The character of the stool was 

compared between the two treatment groups. 

It was described as either watery, semiformed, 

and formed stool (Table 2). On  day 1, all 

subjects in the two groups had liquid stools. 

On day 2, the proportion of subjects with 

formed stools was significantly higher in  

treatment  Group  A  (16%)  than  in  treatment 

Group B  (2.5%). On  day 3  of observation, 

there was no patient in treatment Group A with 

liquid stool as compared with 12 (31%) 

patients in treatment Group B. Twenty three 

(61%)patients  in  treatment  Group A already  

had formed stools, and  10 (26%)  subjects  in           

 
Treatment 

Group A   

Treatment 

Group B 
P Value 

Day 1 N % N % 1.00 

  1 - Liquid 38 39  

  2 - Semiformed 0 0  

  3 - Formed 0 0  

Day 2   0.0098 

  1 - Liquid 14 (37%) 30 (77%)  

  2 - Semiformed 18 (47%) 8 (21%)  

  3 - Formed 6 (16%) 1 (2.5%)  

Day 3   0.00003 

  1 - Liquid 0 12 (31%)  

  2 - Semiformed 9 (24%) 16 (41%)  

  3 - Formed 23 (61%) 10 (26%)  

   Discharged 6 (16%) 1 (2.5%)  

Day 4   0.728 

  1 - Liquid 0 4 (10%)  

  2 - Semiformed 3 (8%) 8 (21%)  

  3 - Formed 6 (16%) 6 (41%)  

   Discharged 29 (76) 6 (41%)  

Day 5   1.00 

  1 - Liquid 0 0  

  2 - Semiformed 1 (2.6%) 6 (15%)  

  3 - Formed 2 (5.3%) 6 (15%)  

   Discharged 35 (92%) 27 (69%)  
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We did the comparative analysis of the volume 

of the stool measured in grams between treat-

ment group A and treatment group B. The        

volume of stool was significantly higher in treat-

ment Group B than in treatment Group A  at all 

days of observation with P values of  <0.0001 

(Table 3). Shown in figure 2 is a comparative 

figure of volume of stool in grams by hospital 

days. 

 

TABLE III: COMPARISON OF VOLUME OF 

STOOL IN GRAMS, MEAN + SD BETWEEN 

TREATMENT GROUP A AND TREATMENT 

GROUP B BY HOSPITAL DAYS 

 A comparative analysis of frequency         

of stool between treatment group A and 

treatment group B by hospital day is reported 

as mean and standard deviation in table IV. 

The result showed that treatment Group B had 

more frequent stools than treatment Group A  

from days 1 to 3 of observation. There is a  

significant difference in mean frequency of 

stool between two treatment groups with a P 

value of <0.0002. 

 

TABLE IV: COMPARISON OF STOOL 

FREQUENCY, MEAN + SD BETWEEN 

TREATMENT GROUP A  AND TREATMENT 

GROUP B  BY HOSPITAL DAYS 
 

Treatment  

Group A   

Treatment 

Group B 
P Value 

Day 1 N = 38 N = 39 0.0001 

 428.1 + 200.7 578.3 + 159.1  

Day 2 N = 38 N = 39 <0.0001 

 198.6 + 102.7 390.4 + 147.4  

Day 3 N = 32 N = 38  

 138.7 + 84.2 293.8 + 133.0 <0.0001 

Day 4 N = 9 N = 28  

 137 + 60.3 241.1 + 111.1  

Figure 2. Comparison of Volume of Stools in  

grams Between Treatment Group A and Group B  

by hospital days 

Variable 
Treatment  

Group A   

Treatment 

Group B 
P Value 

Day 1 N = 38 N = 39 0.0008 

 2.92 ± 1.3 3.97 ± 1.33  

Day 2 N = 38 N = 39 0.0001 

 1.50 + 1.2  2.66 + 1.1  

Day 3 N = 38 N = 39  

 1.22 + 0.444 2.18 + 0.945 <0.0002 

 The cumulative rate of discharge  

between  the  two  treatment  groups  was  

also compared  (see table V and figure 3). It 

showed that starting at day  3, the cumulative 

Rate of discharge was significantly higher in 

Group A  than in Group B.  At  day 5  of the 

study, 35 (92%) patients in Group A were 

already discharged compared to 27 (69%) 

patients in Group B (p value <0.005). 
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TABLE V. CUMULATIVE RATE OF 

DISCHARGE BETWEEN TREATMENT GROUP 

A AND TREATMENT GROUP B 

TABLE VI.   COMPARATIVE LENGTH OF  

HOSPITAL STAY BETWEEN TREATMENT 

GROUP A AND TREATMENT GROUP B 

 
Treatment 

Group A   

Treatment 

Group B 
P Value 

D1 0 0 <0.0001 

D2 0 0  

D3 6 (16%) 1 (3%)  

D4 29 (76%) 11 (28%)  

D5 35 (92%) 27 (69%)  

D6 38 (100%) 33 (87%)  

D7  37 (95%)  

 
Treatment 

Group A   

Treatment 

Group B 
P Value 

Length of 

Hospital stay 
   

Mean + SD 
2.21 + 

0.875 

3.21 + 

1.17 
<0.0001 

   

95%

confidence  

interval of the  

difference be-

tween means 

-0.994 + 

0.468 Or from 

0.53 to 1.4 

Days 

 Table VI and figure 4 outline the 

comparative length of hospital stay between 

treatment group A and treatment group B. The 

mean length of hospital stay in treatment 

Group A was 2.21 days. It is shorter as 

compared to treatment Group B with a mean 

hospital stay of 3.21 days. The P value was 

<0.0001 which is statistically  significant. 

Figure 3. Cumulative Rate of Discharge in Percent 

Between Treatment Group A and Treatment Group 

B by Hospital Days 
Figure 4. Comparative Length of Hospital Stay in 

Days Between Treatment Group A and Treatment 

Group B 

 

 There is no adverse reaction noted in 

both study group. 

 

DISCUSSION 

 

 This study conducted among children 

with acute watery non-bloody diarrhea with 

some  signs  of  dehydration  aim  to  evaluate  

the  clinical  efficacy  of  orally  administered 

Badenas EA,  Resurreccion M 
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bovine colostrum. The result of the study has  

demonstrated a positive effect in the treatment  

of  acute  watery,  non-bloody  diarrhea.  The  

children  who  received  bovine colostrum had 

lower stool volume similar to the studies done 

by Sarker et al11 and Mitra et al12. Reduction in 

stool frequency was also consistent with the 

study done by Sarker, et al11. Although Mitra et 

al12 was able to come up with the findings of a 

shorter duration of diarrhea, it can be deduced 

from this study that the duration of diarrhea 

was shorter based on the result of shorter 

hospital stay. 

 

 Although the results of this study are 

consistent with the findings of Mitra et al and 

Sarker et al, there were certain important 

differences to be considered. The study 

populations in the two  studies  were  confirmed  

cases of rotavirus diarrhea and used 

hyperimmune bovine colostrum preparation 

from immunized cows of human rotavirus. In 

contrast, the present study was conducted in 

children with acute watery, non -bloody diarrhea  

of unspecified cause and was given standard  

colostrum containing immunoglobulins, 

lactoferrin, and proline-rich polypetides as the  

major components. The success of bovine  

colostrum in this study could be attributed to  

its major components. 

 

 Some studies have focused in the use of 

colostrum to treat diarrhea, specifically on the 

advantages of bovine colostrum as an efficient 

medium in the process of passive immunity  in  

immunocompetent patients.13,14 Rump et al13 

and Plettenberg et al,14 studies are also in 

agreement with the findings in this study in 

terms of reduction in stool frequency in patients 

with chronic diarrhea using the standard 

colostrum preparation. 

 

 A  noteworthy finding of this study is  an 

earlier formed stool which was not measured 

in the previous researches. 

 

 The clinical benefits of bovine colostrum 

might be attributed to the presence of intrinsic 

growth factors and immune factors. Growth 

factors  in  bovine  colostrum  reduce 

gastrointestinal damage during diarrheal 

episodes by stimulating  cell and tissue growth 

and are capable of increasing T-cell production. 

Broad-spectrum antimicrobial factors such as 

lactoferrin that may have a  beneficial effect 

on the health of the intestinal mucosa by 

modulating cytokine release which is an 

important event in immune response.16,17,18 

Immumoglobulins,  which are the most 

abundant immune factors found in colostrum, 

neutralizes toxins and microbes in the lymph  

and circulatory system, destroys  bacteria  and  

are highly antiviral. Proline-Rich Polypeptide  

(PRP) regulates the thymus gland, stimulating  

an underactive immune system or down 

regulating an overactive immune system. They 

fuction as signaling peptides produced by  

activated  macrophages  and  activated  T-cells  

that  control  the  production  of  all cytokines.  

Other  colostrum  components  include 

lysozymes, cytokines, trypsin, lymphokines, 

orotic  acid,  ol igopolysacharides  and 

conjugates. They also act as agents to boost  

the immune system. Oligopolysaccharides and  

glycoconjugates attract and bind to pathogens  

preventing them from attaching or entering the  

mucous membranes.19, 20, 21, 22 
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CONCLUSION 

 

 Colostrum powder supplementation in 

the management of children 6 months to 36  

months of age with acute watery, non-bloody  

diarrhea with some dehydration resulted to  

an: earlier formed stool on day 2 (p value  

<0.005) and day 3 (p value <0.005); a lower 

volume of stool at all days of observation (p 

value <0.005); a higher cumulative rate of 

discharge (p value <0.001) and shorter mean 

length of stay (2.21 + 0.875 days), p value 

0.001. There was no associated adverse effect 

noted in all children given colostrum powder. 

 

 This study concludes  that colostrum 

powder supplementation given at 10 grams 

daily for 4 days among children with acute 

watery, non-bloody diarrhea is effective, safe 

and can shorten hospital stay. 

 

RECOMMENDATION 

 

 In this study, the effectiveness and 

safety of colostrum powder supplement was 

assessed during the duration of the 

participant‘s hospital stay. It is then 

recommended that study participants be  

evaluated  and  followed  up  at  home  and  at  

the  out-patient department. 

 

 Further studies be conducted on the  

ef fect iv eness  of  colost rum  powder 

supplementation in the management of 

chronic diarrhea and intestinal parasitism. 

Badenas EA,  Resurreccion M 

Page 125 Journal of the Philippine Medical Association 2014 - 2015 



APPENDIX A 

 

Assessment of Diarrhea patients for Dehydration Based on WHO/CDD Protocol 

 No Signs of  

Dehydration 

Some  

Dehydration 

Severe  

Dehydration 

CONDITION Well, alert Restless, irritable 
Lethargic or 

unconscious 

EYES Normal Sunken Sunken 

THIRST 
Drinks normally, 

not thirsty 

Thirsty, drinks 

eagerly 

Drinks poorly, or 

not able to drink 

FEEL Skin Pinch Goes back slowly Goes back slowly 
Goes back very  

slowly 
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APPENDIX B 

 

Letter to Parents 

Minamahal na mga magulang,  

  

 Ako po si _________________, isang residente sa Departamento ng Pediatrics, Quirino 

Memorial Medical Center. Nagsasagawa ako ng pag-aaral na ―Colostrum Powder Supplement 

in the Treatment on Acute Watery Diarrhea in Children 12 months to 36 months: a Double 

Blind, Randomnized Controlled Trial.‖ Nais kong malaman sa pag-aaral na ito kung ang mga  

batang bibigyan ng colostrum supplement ay mas mapapadali ang paggaling kumpara sa mga 

batang walang colostrum supplement. 

  

 Ang pagsali sa programang ito ay libre at walang makukuhang pinansyal na bayad.          

Bilang mga magulang o taga-pag-alaga, gusto kong ipaalam na magiging bahagi ang inyong anak 

sa programang ito. Maaaring ang inyong anak ay makakatanggap ng colostrum supplement at 

maari rin naming hindi. Ang pagpili ng kung sino ang bibigyan ay random na parang pagbunot sa 

tambiolo.  

  

 Magpapapirma ako ng ―informed consent‖ sa inyo bilang patunay na kayo ay sumasang-

ayon sa pagsali ng inyong anak sa programa.  

 

Maraming salamat po.  

 

Gumagalang,  

 

Tagapagsaliksik  

Badenas EA,  Resurreccion M 
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APPENDIX C 

 

Katibayan sa Pagpayag 

Ako _________________ nasa hustong gulang, may asawa, at kasalukuyang naninirahan sa 

___________________ay nagpapatunay na:  

 

1.  Ako ang magulang/ tagapagsubaybay ni ____________________________ . 

 

2.  Lubos na napaliwanagan tungkol sa kahalagahan at pakay ng pag- aaral na may kinalaman sa  

 epekto  ng ―colostrum  powder‖  sa  ikabibilis  at  ikadadali  ng paggaling sa sakit na 

 ―gastroenteritis‖ (―pagtatae‖). Pati na ang pagsusuri at pamamaraan na kinakailangang 

 gawin. Ako ay sumasang ayon na maisama ang aking anak sa pag aaral na  ito.  

 

3.  Ang aking anak ay lubos na nasuri at napag alamang may saki na gastroenteritis 

 (―pagtatae‖) at walang kaakibat na ibang karamdaman.  

 

4. Ako ay nangangako na magbibigay ng lubos na partisipasyon sa pagtatala ng karakter at 

 dami ng dumi ng aking anak sa loob ng tatlo hanggang   limang araw (3-5).  

 

5.  Alam ko na ang aking anak ay bibigyan ng ―colostrum powder‖ 10g, isang beses (1) sa isang 

 araw, sa loob ng apat na araw (4) na walang kapalit na halaga. 

 

6.  Ako ay bibigyan ng kasiguraduhan na lahat ng resulta ng pag-aaral na ito at mananatiling 

 lihim at konpidensyal, na ako ay maaring tumiwalag sa pag aaral na ito sa anumang oras aking 

 naisin. 

 

7.  Ako ay may karapatang magtanong ng mga bagay-bagay na may kinalaman sa  

 pag-aaral na ito at ako ay nabigyan ng kasagutan na nagbigay liwanag sa aking  

 kaisipan. 

 

8. Ako ay nabigyan ng kopya ng katibayan na ito. 

 

 

 

 Magulang/ Tagapagsubaybay     Petsa  
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APPENDIX D 

 

Randomization Table 

1 A B A B 

2 A B B A 

3 A A B B 

4 B A B A 

5 B A A B 

6 B B A A 

Badenas EA,  Resurreccion M 
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APPENDIX  E 
 

Patient Data Form 

Date/Time Character of Stools Volume of Stools Frequency of Stools 

        

Name of Patient__________________________________________  Age/Sex__________ 
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APPENDIX  F 
 

Adverse Reaction Checklist 

  Name of Patient__________________________________________     Age:__________ 

Date Vomiting Abdominal pain 
Hypersensitivity 

reaction 
Others 
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ABSTRACT 

 

OBJECTIVE: This study aims to determine the oxygen saturation levels of healthy newborns within 

10 minutes of life. To correlate sP02 with age of gestation, birthweight, and manner of delivery. To 

determine the time for infants to reach 90% oxygen saturation.  

 

DESIGN: Prospective observational study design. 

 

SETTINGS: Private tertiary hospital 

 

METHODS: Visual screening was conducted in 89 preschool children aged 3 to 5 years. The 

screening involved two basic procedures; the distant visual acuity test and structural eye exam. 

Those who failed the examination were referred to an ophthalmologist for further examination. 

 

PARTICIPANTS: All healthy newborns delivered via NSD and CS with APGAR score 7 and above.  

Infants who received oxygen or any form of resuscitation were excluded.   

 

METHODOLOGY: The sp02 sensor was applied on the right hand (preductal). Upon clamping of the 

cord, a stopwatch was then started. The spO2 values were recorded within 10 minutes of life or 

until sp02 reached 90%. Oxygen saturation values were recorded every 1 minute interval. Analysis 

of variance (ANOVA) was used to determine the differences in 02 saturation at specified time inter-

vals. A p-value <.05 was used as cut-off for significance. Survival analysis using Kaplan-Meier 

method was used to determine the mean and median time to reach 02 saturation of 90%.  
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RESULTS:  A total of 122 newborns were monitored. It took 5 minutes for infants to reach 02 satu-

ration of 80% and 9 minutes to reach > 90%. No significant difference was noted in the oxygena-

tion status of babies in different age of gestation and birthweight. However, the oxygen saturation 

of babies was lower for those delivered by CS than those delivered by NSD, the difference was sig-

nificant (p-value 0.0000) at every minute interval following birth.  

 

CONCLUSION:  Results showed increasing oxygen saturation levels minutes after birth even with-

out intervention, with oxygen saturation reaching > 90% at 9 minutes of life.  

 

KEYWORDS:  oxygen saturation, newborn, pulse oximeter  
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INTRODUCTION 

  

 Oxygen is the most common therapy 

used in the nursery. It has been given to new-

borns in the past 60 years. Despite this, we 

still know very little about how much oxygen 

these babies actually need, or how much oxy-

gen is safe to give, especially in the first few 

weeks of life. The goal of oxygen therapy is to 

achieve adequate delivery of oxygen to the tis-

sue without creating oxygen toxicity. 1  

 

It was not until the epidemic of 

retrolental fibroplasia, now called retinopathy 

of prematurity, that physicians began to under-

stand the potential toxicity of high concentra-

tions of oxygen in premature babies. 2 

 

 There is a growing interest relating to 

oxygen toxicity in newborns. Exposure to high 

oxygen concentration can produce free radi-

cals and these can damage several organs. 

Several studies showed that oxygen could be 

responsible for rising cases of retinopathy of 

prematurity (ROP), cerebral palsy and bron-

chopulmonary dysplasia. 

 

  It has been a practice to provide oxy-

gen to all newborns. There has been a liberal 

and unrestricted use of oxygen in delivery 

rooms. Recent studies say that insufficient 

and excessive use of oxygen can be both use-

ful and harmful to newborns. Some health 

care personnel think that providing oxygen will 

achieve a rapid change in color from cyanotic 

to pinkish. All newborns are actually ‗cyanotic‘ 

at birth3   

The period following delivery is unique 

in that it is the only time during life when it is 

normal to have SpO2 values as low as 30%. 

These values then increase over the next 7 to 

10 minutes of life to values of 85% to 95%.4  

 

 In the delivery room, oxygena-

tion levels of newborns have been assessed 

clinically. However, there is interobserver and 

intraobserver variability in assessments of 

color.5 Visual inspection of the color is only a 

crude indicator of oxygenation status. 4 Visual 

assessment of color is unreliable. The recent 

guidelines for Newborn Resuscitation recom-

mend the use of pulse oximeter. Pulse oxime-

ter was introduced in the 1980s. It can provide 

an objective way of measuring oxygenation 

status. It is also easy and a non invasive way 

of measuring saturation.  

 

 With the use of pulse oximeter, oxygen 

use can be regulated and adjusted accor-

dingly, thereby reducing oxygen toxicity. How-

ever, there are limited information about          

infants‘ SpO2 in the minutes after birth. Recent 

studies showed that it usually takes 5 minutes 

for newborns to attain 80% and almost 10 

minutes to reach 90%. 

 

SIGNIFICANCE OF THE STUDY 

 

 Oxygen has been a vital therapeutic 

tool and an agent of harm in neonatal care.  

Traditionally, 100% oxygen has been used in 

all newborns. However, the use of 100%       

oxygen may increase the load of oxygen free 

radicals, which can potentially lead to organ 
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damage. There is considerable growing inte-

rest in the effect of oxygen therapy on the mor-

bidity and mortality of newborns. 

 

 Newborns developed in a relatively       

hypoxemic environment. At birth, they are 

acroyanotic and it will take some time for      

them to become pinkish. However, visual        

assessment of color differs from one individual 

to another.  This study monitored the oxygen 

saturation of newborns at birth using a pulse 

oximeter. Pulse oximeter is a non-invasive and 

more objective tool used for continuous moni-

toring of oxygen. This study also demonstrated 

that infants have increasing oxygen saturation 

levels even without intervention. 

 

OBJECTIVES 

 

General Objective 

 

• To determine the oxygen saturation levels 

of healthy newborns within 10 minutes of life 

 

Specific Objectives 

 

 To correlate sP02 with age of gestation 

 

 To correlate sP02 with birthweight 

 

 To correlate sP02 with manner of delivery  

 

 To determine the time for infants to reach 

90% 02 saturation 

 

 To determine the mean sP02 at 5 and 10 

minutes of life 

METHODOLOGY 
  

Study Design 
  

 Prospective observational study design 

 

Study Population 
 

 All healthy newborns delivered via          

Cesarean section or normal spontaneous de-

livery from April 2013-June 2013 in a private 

tertiary hospital.  

 

INCLUSION CRITERIA  

Infants included were term and preterm 

infants with APGAR > 7, breathing with good 

cry and good muscle tone.  

Infants Included in 

the Study 

EXCLUSION CRITERIA  

 

 Infants were excluded if they received 

any form of intervention or resuscitation like: 

 

1) oxygen mask  

 

2) positive pressure ventilation 

 

3) suctioning  

 

4) Intubation 

 

5) chest compression  
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STUDY PROCEDURE  

 

This study was approved by the ethics 

committee. Consent was asked from the con-

sultants (Pediatrician and Obstetrician) Nurses 

and Midwives.  Before birth, parents gave ver-

bal consent for their infants to participate. 

 

 All infants were dried, warmed and  

covered. Infants were placed on the mother‘s 

abdomen. Early skin-to-skin contact between 

mother and the newborn was done. 

 

 The Nellcor pediatric sp02 sensor was 

applied on right hand (preductal). The sensor 

was then connected to the oximeter because 

according to the literature, this leads to fastest 

acquisition of data. AUTOCORR pulse oximeter 

was used with continuous monitoring of sp02 

at 60-second interval.  

 

Upon clamping of the cord, a stopwatch 

was then started. The time of birth was taken 

as the time of cord clamping. Oxygen satura-

tion was recorded at each minute after birth 

until 10 minutes of life or until the oxygen 

saturation reached 90% 

 

 The sPO2 values at 1, 2, 3 4, 5 6 7 8 9 

and 10 minutes were recorded. The manner of 

delivery, age of gestation and birthweight were 

also noted. 

 

SAMPLE SIZE ESTIMATION  

A. For the objective on determining the 02 

 saturation of newborns within 10 minutes 

 of life.  

 Based on the study by Rosvik, et al 

(2009) where the overall mean 02 satura-

tion in healthy newborns was 98% SD ± 

1.4, and using the formula for estimation 

of a population mean, with a desired pre-

cision of ± 5% and a reliability of 95% the 

estimated sample size was 3012 new-

borns (Appendix A)  

2 2

2

Z S
n =

d

 To adjust for the limited sample 

size , e.g. for this institution an average of  

95 deliveries in a month, finite population 

correction  was used resulting to a final 

estimated sample size of 92 newborns 

(Appendix B) .  

 
 
 

* n
n =

n
1+
N

Where n* is the final sample size 

     N = 95 is the average number of deli-

veries in a month for this institution  

   
   
   

* n 3012
n = =

n 3012
1+ 1+
N 95

= 92 

B. For the objective on determining the mean 

 time for infants to reach³ 90% 02 saturation   

 Based on the study by Omar, et al 

(2006) where the overall the mean time 

to reach ³ 90% 02 saturation  was 5.8 SD 
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STATISTICAL ANALYSIS 
  

Data were recorded using Microsoft 

excel. Data were analyzed using Stata version 

10 software. Frequency tables were generated 

to show the distribution of newborns according 

to age of gestation, birthweight, mode of deliv-

ery, 02 saturation from 1 to 10 minutes of life 

and time to reach 90% 02 saturation. Descrip-

tive statistics entailed use of means and stan-

dard deviation for quantitative variables and 

counts and proportions for qualitative vari-

ables. 

  

To determine differences in 02 satura-

tion at specified time intervals after birth by 

age of gestation and birthweight, analysis of 

variance (ANOVA) was used. Likewise, signifi-

cant differences in 02 saturation at different 

time points by mode of delivery was deter-

mined using independent t-test. A p-value <.05 

was used as cut-off for significance.  

 

Survival analysis using Kaplan-Meier 

method was used to determine the mean and 

median time to reach 02 saturation of 90%.  

Differences in time to reach 90% 02 saturation 

by age of gestation, birthweight and mode of 

delivery was determined through the log-rank 

statistic.  

 

RESULTS 

 

 Majority of the 122 newborns included 

in the study were delivered via normal sponta-

neous delivery with a mean gestational age of 

38.5 SD ± 1.3 weeks and mean birthweight of  

± 3.2 minutes, and using the formula for 

estimation of a population mean, with a 

desired precision of ± 5% and a reliability 

of 95% the estimated sample size was 

15,735 newborns (Appendix C).  

2 2

2

Z S
n =

d

   

 

2 2

2

1.96 3.2
n =

.05

n = 15,735 newborns 

 To adjust for the limited sample 

size , e.g. for this institution an average of  

95 deliveries in a month, finite population 

correction was used resulting to a final 

estimated sample size of 94 newborns 

(Appendix D).   

Where n* is the final sample size 

     N = 95 is the average number of deli-

veries in a month for this institution  

 
 
 

* n
n =

n
1+
N

   
   
   

* n 15,735
n = =

n 15,735
1+ 1+
N 95

= 94 
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3118 SD ± 420 grams. Majority of babies were delivered via normal spontaneous delivery (61.5%) 

(Table 1).  

Age of gestation in weeks 

   Mean, sd 38.5, 1.3 

   Median (min, max) 38 (36, 42) 

Birthweight in grams 

   Mean, sd 3117.6, 420.1 

   Median (min, max) 3090 (2126, 4309) 

Mode of Delivery (no., %) 

  NSD 75 (61.5) 

   CS 47 (38.5) 

Table 1: DEMOGRAPHIC CHARACTERISTICS OF THE SUBJECTS 

Table 2: 02 SATURATION OF NEWBORNS AND TIME TO REACH 90% 02 SATURATION  

Time from Birth in minutes 
02 saturation 

Mean, sd Median (min, max) 

1 67.2, 4.7 68.5 (59, 75) 

2 70.2, 3.8 70 (60, 78) 

3 73.7, 4.0 73 (65, 83) 

4 76.7, 3.2 77 (68, 85) 

5 80.1, 3.3 80 (70, 89) 

6 83.0, 3.8 83 (78, 90) 

7 85.9, 3.0 86 (78, 92) 

8 88.3, 2.8 89 (80, 94) 

9 89.5, 1.9 90 (84, 94) 

10 90.4, 1.1 90 (86, 94) 

Time to reach 90% 02 saturation 8.9, 1.2 9 (7, 12) 
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 For all the infants, the mean oxygen saturation at 1,2,3, 4,. 5, 6, 7, 8, 9 and 10 minutes of 

life were 67.2%, 70.2%, 73.7%, 76.7%, 80.1%, 83% 85.9% 88.3%, 89.3 and 90.4% respectively. It 

took 8.9 minutes (sd + 1.2) for infants to reach 90% oxygen saturation.  

Figure 1: 02 saturation of Newborns at 1 to 10 minutes of Life  

Oxygen saturation vs age of gestation  

 There were no significant differences in 02 saturation among the three categories of gesta-

tional age (p-values ³ 0.05) at each minute interval of life  even if the values for those  < 37 weeks 

was slightly higher than those aged 37-39 weeks  and  ³ 40 weeks (Figure 2)  

Figure 2: O2 saturation from 1 to 10 minutes after birth by age of gestation  
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Oxygen saturation vs Birthweight  

  Likewise, 02  saturation of those weighing <3000g grams did not differ significantly (p-values 

³ .05) from those weighing between 3000 to 3900 grams and ³ 4000 grams taken at each minute 

of life (Figure 3)  

Figure 3: O2 saturation from 1 to 10 minutes after birth by birthweight  

Oxygen saturation vs Manner of Delivery 

  However, 02 saturation was lower for those delivered by CS than those delivered by NSD and 

the difference was significant (p-value 0.0000)  at every minute interval of time from birth (Figure 4)  

Figure 4: O2 saturation from 1 to 10 minutes after birth by mode of delivery  
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 The mean time to reach an 02 satura-

tion of 90% was slightly earlier for those < 37 

weeks than those³ 37 weeks but the differ-

ence was not significant (p-value = 0.7349).  

At 8.5 minutes, 50% of those < 37 weeks have 

already attained 90% 02 saturation compared 

to 9 minutes among those³ 37 weeks. Like-

wise those weighing < 3000 grams reached 

90% 02 saturation earlier than those weighing 

³ 3000 grams but the difference was not 

significant (p-value = 0.7790). However, those 

delivered by CS took a longer time to reach 

90% 02 saturation than those delivered by 

NSD and the difference was significant (p-

value=0.0000).  

 

 At 8 minutes 50% of those delivered by 

NSD have already attained 90% saturation 

compared to 10 minutes for those delivered by 

CS. (Table 3)  

Table 3: COMPARISON OF TIME TO REACH 90% 02 SATURATION BY GESTATIONAL AGE, 

BIRTHWEIGHT AND MODE OF DELIVERY  

Time to reach 90% 02 

saturation in minutes 

Age of gestation in weeks 
  

p-valuea < 37 

n=2 

37- 39 

n=89 

³ 40 

n=31 

Mean,sd 8.5, 0.7 8.8, 1.2 9.0, 1.3 0.7349 

Median (min, max) 8.5 (8, 9) 9 (7,12) 9 (7,12)   

  

Birth weight in grams 
  

p-valuea < 3000 grams 

n=45 

3000 - 3999 

n=73 

³ 4000 

n=4 

Mean,sd 8.7, 1.2 8.9, 1.2 8.8, 1.7 0.7790 

Median (min, max) 8 (7, 12) 9 (7, 12) 8.5 (7, 11)   

  

Mode of Delivery 
  

p-valueb NSD 

n=75 

CS 

n=47 

Mean,sd 8.1, 0.8 10.0, 0.8 0.0000 

Median (min, max) 8.0 (7, 10) 10.0 (8, 12)   

aANOVA 
b Independent t-test 
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  Kaplan Meier estimates showed that the mean time to reach an 02 saturation of 90%, was 

8.9 minutes (95% CI  8.6, 9.1) and the median time was 9 minutes (95% CI  8, 9) (Figure 5)  

 

0.00 

0.25 

0.50 

0.75 

1.00 

0 5 10 15 
Analysis time in minutes from birth 

cumulative  

survival 

  The curve for those <37 weeks AOG was initially higher but dropped lower and faster than 

the curves of the 2 other gestational ages.  That is, it reached 90% 02 saturation faster and earlier.  

The curve of those ³ 40 weeks AOG was slightly higher than those of 37-39 weeks AOG, that is, it 

reached 90% 02 saturation slower and later than those aged 37-39 weeks. Log rank statistic 

showed that the 3 survival curves were no different  from each other or that there was no signifi-

cant difference in the time to reach 90% 02 saturation among the three gestational ages 

(p=0.6775) (Figure 6).  

Figure 5: Kaplan Meier curve for time to reach 90% 02 saturation of newborns 

Figure 6: Kaplan Meier curve for time to reach 90% 02 saturation by age of gestation  
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 The curve for those weighing 3000-3999 grams lies above the other birthweights and there-

fore reached 90% 02 saturation slower until 10 minutes from birth and gradually approximated the 

saturation level of the ³ 4000 grams.  The curve was lowest for those weighing < 3000 grams and 

therefore reached 90% 02 saturation faster until 10 minutes from birth and slowed down therafter.  

The curve of those weighing ³ 4000 grams was midway between the two other birthweights. Log 

rank statistic showed that there was no significant difference in the time to reach 90% 02 saturation 

among the three categories of birthweight (p=0.7936) (Figure 7).  

Figure 7: Kaplan Meier curve for time to reach 90% 02 saturation by birthweight  

 Those delivered by CS had a curve above those delivered by NSD indicating that the time to 

reach 90% 02 saturation was longer and slower.  Results of log-rank statistic showed that there was 

a significant difference in the survival curves between the two modes of delivery (p=0.0000) and 

that those delivered by NSD took faster and earlier to reach an 02 saturation of 90% (Figure 8).  

Figure 8: Kaplan Meier curve for time to reach 90% 02 saturation by mode of delivery  
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DISCUSSION 

  

An infant normally grows in an environ-

ment with low oxygen. Goldsmith mentioned 

that fetus develops in a relatively hypoxemic 

environment (oxygen saturations of 50%–

60%), and if hypoxic tissue is abruptly exposed 

to high concentrations of oxygen during resus-

citation, cell and tissue injury are worsened. 

Oxygen radicals have been shown to play a 

role in the pathogenesis of many diseases 

hence unnecessary or excessive oxygen use in 

newborns may be harmful. 

 

 All infants are acyanotic at birth. The 

transition from an environment with low        

oxygen content to an environment with high 

oxygen content usually takes time with ease. 

According to latest guideline of Newborn Re-

suscitation, more than 90% of babies make 

the transition from intrauterine to extrauterine 

life perfectly smoothly, only few will need          

aggressive management. 

 

 There is a growing interest on the         

effect of oxygen to newborns. Several studies             

mentioned that excessive and inadequate use 

  Comparison of Oxygen Range 

  

Dawson et al., 

American Heart 

Association 

Recommendations 

This study 

1 minute 55-75% 60-65% 59-75% 

2 minute 63-82% 65-70% 60-78% 

3 minute 69-88% 70-75% 65-83% 

4 minute 76-93% 75-80% 68-85% 

5 minute 82-95% 80-85% 70-89% 

6 minute 85-96% 

  

78-90% 

7 minute 88-97% 78-93% 

8 minute 90-98% 80-94% 

9 minute 90-98% 88-94% 

10 minute 92-98% 85-95% 86-94% 

of oxygen can both do harm and good to in-

fants. This study described how sp02 values 

changed in the first few minutes of life. The 

sp02 was recorded every minute after cord 

clamping when the newborn had no oxygen 

source coming from the placenta. At birth, 

sp02 of newborns was low with a mean of 

67.2 % however over time; the oxygen satura-

tion had steady increased requiring 5 minutes 

to reach 80% and 9 minutes to reach 90%. 

The sp02 rose even without any supplemental 

oxygen.  

 

For all the infants, the mean oxygen 

saturation at 1, 2, 3, 4,. 5, 6, 7, 8, 9 and 10 

minutes of life were 67.2%, 70.2%, 73.7%, 

76.7%, 80.1%, 83% 85.9% 88.3%, 89.3 and 

90.4% respectively. 

 

 The sp02 values obtained in this study 

were comparable to that of Kattwinkel and col-

leagues of American Heart Association. They 

defined the target ranges for 1, 2, 3, 4, 5, and 

10 minutes after birth at 60% to 65%, 65% to 

70%, 70% to 75%, 75% to 80%, 80% to 85%, 

and 85% to 90%, respectively.  
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Comparison of Median Oxygen 

Saturation 

  Dawson et al., This study 

1 minute 66 % 68% 

2 minute 73  % 70% 

3 minute 78  % 73% 

4 minute 85  % 77% 

5 minute 89 % 80% 

6 minute 92  % 83 % 

7 minute 94  % 86 % 

8 minute 95  % 89 % 

9 minute 95  % 90 % 

10 minute 96 % 90% 

Overall, oxygen saturation of newborns 

in the sample taken at minute intervals from 

birth showed an increasing trend and on the 

average reached 90% at 9 SD ± 1.2 minutes 

of life. 

 

This study also correlates sp02 with 

different factors like age of gestation, birth-

weight and manner of delivery. 

 

The findings of this study suggest that 

age of gestation had no effect on oxygen satu-

ration. There were no significant differences in 

02 saturation among the three categories of 

gestational age (p-values ³ 0.05) at each min-

ute interval of life. All categories <37 weeks, 

37-38 weeks and >40 weeks had increasing 

trend of oxygen saturation. 

 

This is in contrast with the studies of 

Dawson et al that SpO2 values for preterm in-

fants increased more slowly than those for 

term infants (8.1 minute vs 7.9 minutes). The 

median SpO2 at 5 minutes for preterm infants 

was 86%, compared with 92% for term infants 

(P > 001). 

 

 Kamlin et al also reported that the me-

dian SpO2 at 5 minutes for preterm infants 

was 87%, which was significantly lower than 

the value for term infants of 90% (P >.001). 

 

No difference was observed in the 

sp02 of infants in different age of gestation 

group. At 9 minutes, all infants have reached 

90% oxygen saturation. This might be attrib-

uted to the smaller population of preterm in-

fants included. 

 

Another factor that was investigated  

was birthweight. Rovrik et al., study measured 

the sp02 during the first 24 hrs of life, his re-

sults showed that spO2 was negatively related 

to birthweight.The mean SpO2 was higher in 

infant with a low birth weight (2750–2999 g) 

98.3% compared with oyxgen saturation of 

97.6% in infants weighing 4500 g  and above.   

 

In this study, those weighing < 3000 

grams reached 90% 02 saturation earlier than 

those weighing³ 3000 grams but the differ-

ence was not significant.  At 9 minutes, all in-

fants belonging to different weight group have 

reached 90%. 

 

The last factor that was studied was 

the manner of delivery in relation to sp02. The 

results demonstrated that babies born by ce-

sarean section have lower oxygen saturation 

compared with babies delivered via NSD.  

Those delivered by CS took a longer time to 

reach 90% saturation than those delivered by 
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NSD and the difference was significant (p-

value=0.0000).  At 8 minutes 50% of those 

delivered by NSD have already attained 90% 

saturation compared to 10 minutes for those 

delivered by CS.  

 

In a study by Rabi et al., they demon-

strated that infants born by cesarean delivery 

had lower oxygen saturations and required 

longer to reach stable oxygen saturation > 85% 

in the immediate newborn period compared 

with infants born vaginally. Infants delivered by 

cesarean delivery had a 3% lower SpO2 than 

infants delivered by vaginal delivery.  

 

 Infants born by cesarean delivery also 

took longer to reach a stable SpO2 > 85. This 

is consistent with the findings of Kamlin et al 

that SpO2 values (interquartile range) were 

87% (80% to 95%) for infants delivered vagi-

nally and 81% (75% to 83%) for those deli-

vered through cesarean section. However both 

groups attain 90% oxygen saturation after 8 

minutes of life. Dawson also mentioned that 

oxygen saturation values of infants following 

cesearean section deliveries are slightly lower 

than values following vaginal deliveries.  

 

 The delayed increase in sp02 of infants 

delivered by cesarean section maybe secon-

dary to the delayed clearance of lung fluid dur-

ing operative delivery. Another factor that 

might play a role was the effect of anesthesia. 

However, this is beyond the scope of this 

study.  

 

 Rovrik et al mentioned in his study that 

children born by cesarean section have lower 

levels of SpO2 during the first minutes of life, 

probably due to increased amount of lung 

fluid, However, this difference was equalized 

within a few minutes. He mentioned also that 

mode of delivery could affect the sp02 initially 

but after 2 to 24 hr, sp02 rises comparable to 

infants delivered vaginally. 

 

 Overall, the study showed an increasing 

trend of saturation without supplemental oxy-

genation. The study also supports the feasibil-

ity of continuously monitoring sp02 using 

pulse oximeter in the delivery room. This prac-

tice can be a helpful guide in titrating oxygen 

soon after birth, since newborns are most sus-

ceptible to oxidant injury. Pulse oximeter is 

based on the amount of oxygen present in the 

hemoglobin. 

 

 Pulse oximeter can provide continuous 

non invasive measurement of sp02. Pulse oxi-

meter could potentially play a role in adjusting 

the oxygen concentration. 

 

CONCLUSION 

 

 All infants had increasing trend of oxy-

genation status immediately after birth. For all 

the infants, the mean oxygen saturation at 1, 

2, 3, 4,. 5, 6, 7, 8, 9 and 10 minutes of life 

were 67.2%, 70.2%, 73.7%, 76.7%, 80.1%, 

83% 85.9% 88.3%, 89.3 and 90.4% respec-

tively. It took 5 minutes for infants to reach 02 

saturation of 80% and 9 minutes to reach > 

90%. No significant difference was noted in 

oxygenation status of babies in different age   

of gestation group and birthweight group.  
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However the 02 saturation of babies was lower 

for those delivered by CS than those delivered 

by NSD, the difference was significant (p-value 

0.0000) at every minute interval following 

Birth.  

 

LIMITATION OF THE STUDY 

 

 The study only involved one private        

tertiary hospital with a study period of 

3months (April 2013-June 2013). Only few 

preterm infants were delivered during the 

study period, majority of the babies were also 

delivered via normal spontaneous delivery. 

 

RECOMMENDATIONS 

 

 Additional factors affecting oxygen 

saturation of newborns should also be consid-

ered such as duration of labor of the mother, 

effects of anesthesia and whether the mother 

received oxygen support during labor. For the 

newborns, temperature should also be consid-

ered. These factors might also affect the oxy-

gen saturation of infants following birth. 
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APPENDICES 

Appendix A  

 

 

 

Where n is the estimated sample size 

 Z is 1.96 corresponding to 95% reliability of the estimate 

 S is the standard deviation of the population = 1.4 (Rosvik, et al , 2009)         

 d is the maximum error deemed acceptable by the researcher = 0.05  

 

 n= 3012 newborns  

 

 

Appendix  B 
 

 

 

 

Where n* is the final sample size 

 N = 95 is the average number of deliveries in a month for this institution 
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* n 3012
n = =

n 3012
1+ 1+
N 95

= 92 

Appendix C  

 

    Where n is the estimated sample size 

                Z is 1.96 corresponding to 95% reliability of the estimate 

                S is the standard deviation of the population = 3.2  (Omar, et al 2006) 

                d is the maximum error deemed acceptable by the researcher = 0.05  
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Where n* is the final sample size 

 N = 95 is the average number of deliveries in a month for this institution 

 
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 

* n
n =

n
1+
N

   
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* n 15,735
n = =

n 15,735
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= 94 
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THE VALIDITY OF USING HAND TOUCH METHOD 

COMPARED TO DIGITAL THERMOMETRY IN DETECTION  

OF HYPOTHERMIA AMONG FULL TERM NEONATES  

DELIVERED AT THE OBSTETRIC ADMITTING SECTION 

OF A TERTIARY HOSPITAL  

Josephine Ann G. Santos-Alban, MD 

CLINICAL ABSTRACT 

 

RATIONALE: Hypothermia is a risk factor for neonatal morbidity and mortality hence it is important 

to identify a diagnostic test for hypothermia which can be readily available to health care workers.  

 

OBJECTIVE: To determine the validity of using hand touch method in detection of neonatal hypo-

thermia as compared to digital thermometer. 

 

STUDY DESIGN: Cross-sectional study 

 

SETTING: Obstetric Admitting Section of a tertiary hospital 

 

STUDY POPULATION: Full-term neonates who fulfilled the following: delivered within 24 hours, birth 

weight of at least 2.5 kilograms, without congenital anomalies, not clinically ill, and with consent 

from the mother/father/guardian were included.  

 

METHODOLOGY: Hand touch method was done on 300 full term neonates by two health care          

workers who were blinded to each other‘s assessment followed by rectal temperature determina-

tion using digital thermometer. The sensitivity, specificity, positive and negative predictive values, 

and likelihood ratios of hand touch method against digital thermometer were determined. Age of 

gestation, birth weight, sex, clinical signs of illness, and maternal risk factors were described.  
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RESULTS: Of the 300 full term neonates included, 47% were males, with a mean birth weight of 

2,969 grams. Prevalence of hypothermia was 37% and presence of maternal risk factor was asso-

ciated in 38% of cases. The sensitivity and specificity of hand touch method against the digital 

thermometer were 69% and 97%, while the positive and negative predictive values were 93% and 

84%, respectively. The likelihood ratio for hypothermia was 22, and 0.3 for non-hypothermia. 

 

CONCLUSION: Hand touch method can be recommended as an easy, inexpensive, and feasible 

tool to rule in hypothermia among neonates, especially in areas of the community where ther-

mometer is scarce, after giving adequate training to health care workers.  

 

 

KEYWORDS: neonatal hypothermia, hand-touch method, sensitivity, specificity, likelihood ratios  
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I. TITLE 

 

 The Validity of Using Hand Touch 

Method Compared to Digital Thermometry in 

Detection of Hypothermia Among Full Term 

Neonates Delivered at the Obstetric Admitting 

Section of a Tertiary Hospital.  

 

II. INTRODUCTION 

 

 Neonatal hypothermia is a widely known 

risk factor for neonatal morbidity and mortal-

ity. In the Philippines, 3.4% of the 2.4 million 

live births die before 5 years of age annually. 

In 2006 demographics, there were 32 deaths 

per 1000 live births among under-five age 

group, and 37% of these were due to neonatal 

causes.(1) This makes the Philippines one of 

the 42 countries accounting for 90% of all 

global under-five deaths. Around 50% of these 

deaths occur in the neonatal period and 25% 

in the first 2 days of life. (2) 

 

 The morbidities associated with hypo-

thermia in newborn infants are many and in-

cludes hypo/hyperglycemia, respiratory dis-

tress, hypoxia, metabolic acidosis and coagu-

lation defects. (3) If adequate thermal protec-

tion is not begun immediately after birth, there 

will be rapid heat loss, with the skin tempera-

ture losing up to 4°C in the first minutes of 

life. (4) Immediate actions are therefore war-

ranted to avoid these consequences, which 

brings us to the development of essential new-

born care. The goal of Essential Newborn Care 

is to rapidly reduce the number of newborn 

deaths by following a simple, concise and 

straightforward guideline which includes: im-

mediate and thorough drying of the newborn, 

early skin-to-skin contact between mother and 

newborn, properly-timed cord clamping and 

cutting, and non-separation of newborn and 

mother for early breastfeeding. According to 

the WHO, implementation of this protocol has 

the potential to avert approximately 70 per-

cent of newborn deaths that are due to pre-

ventable causes, without additional cost to 

both families and hospitals. (5) Among the pil-

lars of essential newborn care, which is pre-

vention of hypothermia, is given emphasis. 

Therefore, maintaining temperature at the 

time of birth is one of the primary goals of neo-

natal resuscitation and is one of the key deter-

minants of neonatal outcome. 

 

Review of Related Literature 

 

 All newborn babies are prone to heat 

loss, particularly in the first few hours after 

birth because of large surface area per unit of 

body weight. (4) Newborn loses heat by evapo-

ration, conduction, convection, and radiation. 

(6) According to studies, heat loss among pre-

term and underweight babies is more common 

compared to normal weight or full term babies. 

This is seen in a study done by Mullany et al in 

rural Southern Nepal involving 23,240 babies, 

where almost 30% of infants had low birth 

weight (< 2500 g) and those between 2000-

2499 grams and 1500-1999 grams were at 

1.49 and 4.32 times greater risk of hypother-

mia, respectively. Very low birth weight (VLBW) 

babies were 11.63 times more likely than nor-

mal weight infants to have axillary tempera-

tures of <35.0°C. This is due to larger surface 
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to mass ratios and rapid transepidermal loss 

of water through the compromised skin bar-

rier. (4) It therefore shows that the weight of 

an infant is one of the most important inde-

pendent factors related to neonatal hypother-

mia. 

 

 World Health Organization (WHO) de-

fines normothermia as a core temperature of 

36.5ºC to 37.5ºC. Hypothermia is defined as a 

core temperature of <36.5ºC and categorized 

as mild when the temperature is 36.0 to 

36.4ºC, moderate when the temperature is 32 

to 35.9ºC, and severe when the temperature is 

<32ºC. (7) Hyperthermia on the other hand, is 

temperature above 37.5°C. This is usually as-

sociated with infection and a search for a pos-

sible focus of infection should be done. How-

ever, hyperthermia can also be due to in-

creased ambient temperature, hence loosen-

ing or removing of clothes can also be done to 

decrease the neonate‘s temperature. (6) 

 

 Digital thermometer can be used in the 

newborn for thermal detection. Some studies 

however, have tried using hand touch method 

in assessing the newborn‘s temperature. In a 

study done by Tuitui et al at Nepal, where the 

incidence of neonatal hypothermia is as high 

as 87%, the use of hand touch method among 

100 full-term neonates delivered within 24 

hours at a local university hospital has a sensi-

tivity and specificity of 95.6% and 70.1% re-

spectively, in detection of neonatal hypother-

mia against low-reading mercury thermometer. 

(8) Another study done at Nepal by Ellis et al, 

shows that the use of touch by health workers 

to detect hypothermia in 250 newborns          

examined, has a high sensitivity (80%) but low 

specificity (36%–74%) compared with axillary 

thermometry. (9) Agarwal et al also had the 

same validity testing, involving 152 newborns 

in Indian slum dwellings, and found that hu-

man touch had moderate diagnostic accuracy 

when compared with axillary digital thermome-

try (kappa: 0.38, sensitivity: 74.5%, specificity: 

68.5%). (10) Despite these, they still recom-

mend peripheral palpation for the detection of 

hypothermia, at least in the first instance, and 

if assessed to be cold, further assessment and 

enhanced thermal care will be done. (9)  Also, 

human touch appeared to be simpler and fea-

sible and just requires adequate training for 

proper thermal detection. (10) 

 

 In developing countries, like the Philip-

pines, where less than half (43%) of all Philip-

pine deliveries occur in hospitals and where 

most of the deliveries are carried out at home 

or in local health centers by midwives or tradi-

tional birth attendants, hand touch method is 

a practical way of assessing the baby‘s tem-

perature, although the most common way of 

temperature determination is by using a ther-

mometer. (2) As defined by World Health Or-

ganization, human touch can detect if the 

baby is in thermal comfort if with warm and 

pink feet, is in cold stress if the feet were cold 

and the trunk warm, and with hypothermia if 

both feet and trunk were cold to touch. (6)  

 

 All hypothermic infants are at increased 

risk of morbidity and mortality in both home 

and facility settings. Prevention of cold stress 

starting immediately at birth is critical and 

when identified, appropriate steps for warming 
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must be initiated. Key to this goal is a practical 

and efficient way of monitoring temperature of 

neonates so that timely interventions can be 

made to prevent hypothermia. Presently 

among our health care workers, there is no 

standard practice with regards to bringing ther-

mometers in their community. It is then impor-

tant to identify such a diagnostic which can be 

available to health care workers especially in 

areas in the country where resources are 

scarce. Hence, we would like to determine the 

diagnostic validity of using hand touch method 

in detection of neonatal hypothermia as com-

pared to the conventional digital thermometer.  

 

III. RESEARCH OBJECTIVES 

 

a. General Objective 

  

 i. To determine the validity of using hand 

     touch method in detection of neonatal 

     hypothermia as compared to digital ther- 

     mometer.  

 

b. Specific Objectives 

 

 i. To describe the characteristics of neo-

  nates born at the obstetric admitting  

  section of a tertiary hospital.  

 

 ii.  To determine the sensitivity, specificity, 

   positive predictive value, negative pre-

    dictive value, and likelihood ratios of  

   using hand touch method compared to 

   digital thermometer in detection of hypo-

   thermia among full term neonates.  

IV. STUDY DESIGN 

 

 This is a cross-sectional study that was 

done on three hundred full-term neonates de-

livered at the Obstetric Admitting Section of a 

tertiary hospital comparing the diagnostic va-

lidity of hand touch method versus digital ther-

mometry in detection of hypothermia. 

 

V. METHODOLOGY  

 

Sample size  

 

 The sample size for the population of 

this study is determined using prevalence 

rates of 74% and 80% in Nepal where the 

study on hand touch method was already 

done. The desired level of confidence is at 

95% with a standard value of 1.96.  The mar-

gin of error is at 10% with a standard value of 

0.1. The sample size is then multiplied by the 

design effect (2), hence the sample size is 300 

patients. The formula for computing the sam-

ple size:  

n= t² x p(1-p) 

  m² 

  
n= required sample size  

t = confidence level at 95% 

p =  estimate of prevalence of hypothermia 

m = margin of error at 10% 

 

 The study was carried out in the 

catcher‘s area of the Obstetric Admitting Sec-

tion of a tertiary hospital. Three hundred full-

term neonates were selected who fulfilled the 
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inclusion criteria: delivery within 24 hours, 

birth weight of at least 2.5 kilograms and with 

consent from the mother/father/guardian. 

Prematurity, those with birth weight less than 

2.5 kilograms, congenital anomalies, and clini-

cally ill were excluded from the study. Informed 

consent was obtained from the neonate‘s 

mother/father/guardian before examination.   

 

A. Preparation Prior to the Actual Study 

 

 The health care workers (two nurses) 

who participated in this study underwent one 

hour lecture on temperature determination. 

They were taught how to determine hypother-

mic versus non-hypothermic by comparing 

glass bottles filled with water with tempera-

tures ranging from < 36.50C to >/= 36.50C. 

They touched the glass bottles using the dor-

sum of their hand and identified which was 

hypothermic and not hypothermic. Both of 

them correctly determined which of the glass 

bottles were hypothermic or not-hypothermic 

(10 out of 10 determinations), hence they 

were included in the study.  

 

 Rectal temperature was taken using 

the digital thermometer (SANITAS Fieber-

thermometer 01/1, Germany; accuracy 

±0.10C). The health care workers (pediatric 

resident/nurse/intern/clerk) who did the           

rectal temperature determination were taught 

how to use the digital thermometer. The          

temperature probe was placed in the rectal 

area until there was temperature recorded on 

the digital thermometer (this was determined 

when an acoustic sound was heard few min-

utes after placing the digital thermometer             

inside the rectum of the patient). Using digital 

thermometry, neonates were classified as hy-

pothermic (<36.50C) or not hypothermic (>/= 

36.50C).  

 

 There are factors that may affect the 

health care worker‘s determination of the 

baby‘s temperature, such as ovulation, hyper-

thyroidism, ambient temperature, etc. The 

health care worker who will be doing the hand 

touch method of temperature determination 

should therefore, have hands which are not of 

extreme temperatures. The temperature of 

their hands was measured by placing the ther-

mometer probe on the palm of the health care 

worker‘s hand until the temperature was re-

corded, once normothermic (36.5-37.50C), 

they started the hand touch method. 

 

B. Study Proper 

 

 The study was done at the Obstetric 

Admitting Section of a tertiary hospital. The 

procedure was explained to the mother/

father/guardian of the baby. The consent was 

secured prior to the examination, from the 

mother if obtained before the delivery or from 

the father or guardian after the delivery of the 

baby. The health care workers did hand wash-

ing first, followed by temperature determina-

tion of their hands, to make sure that the 

hands were normothermic. This was followed 

by placing the dorsum of the hand on the 

trunk of the neonate for a few seconds, until it 

was determined if the baby was hypothermic 

or not. By this hand touch method, neonates 

were classified as hypothermic (<36.50C) or 

not hypothermic (>/= 36.50C). The health     

care workers washed their hands after the  
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procedure. Another health care worker 

(pediatric resident/nurse/intern/clerk), then 

measured the rectal temperature of the baby, 

by first wiping the probe of the digital ther-

mometer with alcoholised cotton, then insert-

ing it to the rectum of the baby. The probe was 

wiped again with alcoholised cotton after the 

temperature was determined. The health care 

workers were blinded to each other‘s assess-

ment. If the baby were determined to be hypo-

thermic or hyperthermic, appropriate meas-

ures were then done to keep the patient within 

normal temperature. 

 

DATA ANALYSIS.    
 

  Using the digital thermometer reading as 

the reference test, the sensitivity, specificity, 

positive and negative predictive values, and 

likelihood ratios of hand touch method with 

95% confidence interval were determined and 

compared. Age of gestation, birth weight, sex, 

clinical signs of illness, maternal risk factors 

were described for each participant. Data com-

pilation and analysis were done using the Mi-

crosoft Office Excel program.  

 

VI. ETHICAL CONSIDERATIONS 
 

  This research is about comparison of the 

diagnostic validity of hand touch method to 

digital thermometry in detection of neonatal 

hypothermia among full term neonates deliv-

ered at the Obstetric Admitting Section of a 

tertiary hospital. This involved human touch 

and placement of digital thermometer in the 

rectal area of the neonate. As a participant in 

this study, the child was not exposed to any 

serious risk. Determination of temperature did 

not disturb the routine care being provided to 

the neonates at the neonatal resuscitation 

area. 

 

 The use of a digital thermometer for 

temperature determination has no record of 

any risk. The benefit to the child was that he/

she was provided close monitoring for hypo-

thermia by the health care worker during their 

stay at the neonatal resuscitation area. The 

results of this study might not benefit the child 

directly but will benefit future patients by pro-

viding information that may justify the use of 

hand touch method in assessing for hypother-

mia among neonates. No payment was given 

to the child as a result of participation in the 

study.  

 

 The health care workers (two nurses) 

who participated in this study got the consent 

from the neonate‘s mother prior to the deliv-

ery. Otherwise, consent was taken from the 

father or guardian if the mother has already 

delivered prior to examination. The risks, bene-

fits, and the methodology were explained to 

the mother or father. All their questions were 

answered accordingly.  

 

 The protocol of this study was submit-

ted to the Ethics Review Board of a tertiary 

hospital for ethical review and approval. The 

study was conducted only upon approval from 

the Ethics Review Board. All patient informa-

tion collected in this study will be kept strictly 

confidential, except as may be required by the 

law. The child or family will not be identified by 

name when the results of the study are pub-

lished. They are given the right to know the 

results of the study at the end of the trial. Any 
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additional information about the study results 

are provided to them at its conclusion, upon 

their request. Expenses of the study were 

funded by the investigator.  

 

VII. RESULTS 
 

 The results of this study showed that 

out of the 300 full term neonates who were 

included in this study, 47% were males, with a 

mean birth weight of 2,969 grams (range: 

2,500 – 4,150 grams). The presence of mater-

nal illness or risk factor was associated with 

hypothermia in 38% of cases as shown in Ta-

ble 1. In Table 2, the prevalence of hypother-

mia (<36.50C) was 37% (mean: 36.50C, range: 

34.5-37.80C). The sensitivity and specificity of 

the hand touch method against the digital 

thermometer were 69% and 97%, respectively, 

while the positive predictive value and nega-

tive predictive value were 93% and 84%, re-

spectively. The likelihood ratio for hypothermia 

was 22, while the likelihood ratio for non-

hypothermia was 0.3 only as shown in Table 3.  

 

VIII. DISCUSSION 
 

 A clinically useful diagnostic tool for de-

tection of neonatal hypothermia should be 

simple, rapid, inexpensive, and, most impor-

tantly, accurate. The use of hand touch 

method in determining neonatal hypothermia 

easily fulfills the criteria of simplicity, rapidity 

and its being inexpensive. This study focused 

on the validity and accuracy of hand touch 

method in detection of hypothermia among full 

term neonates delivered at the Obstetric          

Admitting Section of a tertiary hospital.  

 

 According to this study, detection of 

neonatal hypothermia has a high specificity 

(97%), but low sensitivity (69%). This shows 

that with hand touch method, if a baby were 

determined to be non-hypothermic, there is a 

97% chance that the baby is really non-

hypothermic, however due to its low sensitivity 

it is likely that hand touch method may miss 

one-third of those neonates who are truly hy-

pothermic if used as a screening tool. On the 

other hand, once a baby is detected to be hy-

pothermic, there is 93% probability that the 

baby is truly hypothermic, and because of its 

high likelihood ratio for hypothermia, there is a 

22-fold increase in the odds of detecting hypo-

thermia among those who are truly hypother-

mic, while only 0.3 or 3 out of 10 neonates will 

be detected to be non-hypothermic by hand 

touch method among those who are truly not 

hypothermic. 

 

 The possibility to easily, rapidly, and 

reliably detect hypothermia is very important 

for the clinician. Therefore, if a neonate were 

deemed to be not hypothermic, this would as-

sure the clinician that they have not missed 

detection of hypothermia. Also, if the neonate 

were deemed to be hypothermic, further as-

sessment and enhanced thermal care will be 

done to prevent neonatal morbidity and mor-

tality. 

 

 The sensitivity, specificity, positive pre-

dictive value, negative predictive value, and 

likelihood ratios were comparable with the pre-

vious studies done on hand touch method in 
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detection of neonatal hypothermia. Although 

variability among studies exists, this study con-

firms that hand touch method is very specific 

in detection of neonatal hypothermia, but not 

very sensitive. Of the studies mentioned ear-

lier done at Nepal and Indian slum dwellings, 

all of them have a higher sensitivity and lower 

specificity which are opposite to the data of 

this study, which has a low sensitivity and 

higher specificity in detection of neonatal hy-

pothermia. These differences may be due to 

the subjective findings of the health care work-

ers who did the hand touch method. These 

may also be due to the differences of the loca-

tion and equipment used in temperature de-

termination. One study used low-reading ther-

mometer as compared to the use of digital 

thermometer in this study, and one study 

placed the thermometer in the axillary area in 

contrast to the rectal area as the location for 

placement of the thermometer in this study (8, 

9).  Ambient temperature can also affect the 

results of this study and another variable 

which has caused the difference in the result 

is the number of participants in this study. 

Hence it is emphasized that the data of this 

study were based on a relatively small sample 

and larger series are needed for verification of 

the results. 

 

IX. CONCLUSION 

 

 Hand touch method is a rapid, simple, and 

inexpensive diagnostic tool for detection of 

neonatal hypothermia. Although hand touch 

method can reliably determine those who are 

truly hypothermic, its use for the detection of 

neonatal hypothermia is limited due to its low 

sensitivity. Despite this, its clinical use for the 

determination of neonatal hypothermia is very 

important so that appropriate measures for 

thermoregulation can be instituted to prevent 

neonatal morbidity and mortality. In this re-

gard, hand touch method can be recom-

mended as an easy, inexpensive, and feasible 

tool to detect hypothermia among newborn 

babies especially in areas of the community 

where thermometer is scarce after giving ade-

quate training to health care workers.  
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XI. APPENDIX  

 
Appendix I 

 

Table 1. Characteristics of Neonates Born at the Obstetric Admitting Section of a tertiary hospital  

Characteristics: N=300 

Mean Age of Gestation 39 weeks (range: 37-41 weeks) 

Number (%) of males/females 
Males 47% 

 Females 53% 

Developed Clinical Signs of Illness None 

Mean Birth Weight 2,969 grams (range: 2,500 – 4,150 grams) 

Maternal Illness/Risk Factors 

Urinary Tract Infection 14 (18.2%) 

Premature rupture of membranes 10 (13%) 

Pre-eclampsia 9 (11.7%) 

Bronchial Asthma 6 (7.8%) 

Hypertension 5 (6.4%) 

Young Primigravid 4 (5.2%) 

Gestational Diabetes Mellitus 4 (5.2%) 

Placenta Previa 4 (5.2%) 

           Gestational Hypertension 3 (3.9%) 

Chronic Hepatitis B Infection 3 (3.9%) 

Upper Respiratory Tract Infection 3 (3.9%) 

Elderly Primigravid 2 (2.6%) 

Diffuse non-toxic goiter 2 (2.6%) 

Gravidocardiac 1 (1.3%) 

Hypothyroidism 1 (1.3%) 

Condyloma Acuminata 1 (1.3%) 

Neurofibromatosis Type I 1 (1.3%) 

Rheumatic Heart Disease 1 (1.3%) 

Parkinson‘s Disease 1 (1.3%) 

Beta-Thalassemia 1 (1.3%) 

Epilepsy 1 (1.3%) 
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Table 2. Distribution of Neonates with Hypothermia and Non-Hypothermia Detected by Hand Touch Method 

and Digital Thermometry  

Hand Touch Method 
Digital Thermometer 

< 36.50C 

Digital Thermometer 

>/= 36.50C 
Total 

Hypothermic 76 6 82 

Non-hypothermic 34 184 218 

Total 110 190 300 

Table 3. Diagnostic Validity of Hand Touch Method Versus Digital Thermometry in Temperature Determina-

tion  

Diagnostic Validity of Hand Touch Method in Detecting Neonatal Hypothermia  Compared to 

Digital Thermometry (N=300; 95% CI) 

Sensitivity 69% (54-77%) 

Specificity 97% (93-99%) 

Positive Predictive Value 93% (84-97%) 

Negative Predictive Value 84% (78-89%) 

Likelihood Ratio (Hypothermia) 22 

Likelihood Ratio (Non-hypothermia) 0.3 
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Appendix II 

 

INFORMED CONSENT 

 

I, ___________________________________________, mother/father/guardian of 

____________________________________________, do fully understand that my child will be in-

cluded in the study of ‗The Validity of using Hand Touch Method Compared to Digital Thermometry 

in Detection of Hypothermia among Full Term Neonates Delivered at the Obstetric Admitting Sec-

tion of a tertiary hospital.‖ The study is being done to determine the diagnostic validity of using 

hand touch method in detection of neonatal hypothermia as compared to digital thermometer 

among full term neonates delivered at the Obstetric Admitting Section of a tertiary hospital. 

 

Procedure of the study 

 

 The study will be carried out in the delivery area of the Obstetric Admitting Section of a terti-

ary hospital. 300 full-term neonates will be selected who fulfil the inclusion criteria; such as, deliv-

ered within 24 hours, birth weight of at least 2.5 kilograms and with consent from the mother. 

Those who are preterm, less than 2.5 kilograms, with congenital anomalies, and who are clinically 

ill will be excluded in the study.  Informed consent will be obtained from the neonate‘s mother/

father/guardian prior to examination either before the delivery or after the delivery of the baby. The 

neonate‘s body temperature will be assessed first by hand touch followed by rectal digital ther-

mometer. The health care worker will palpate the baby‘s trunk using the dorsal surface of the right 

hand to feel the coldness or warmth of the newborn. Neonates will be classified as hypothermic (< 

36.50C) and not hypothermic (>/= 36.50C). 

 

 Rectal temperature will be taken using the digital thermometer (SANITAS Fieber-

thermometer 01/1, Germany; accuracy ±0.10C). The temperature probe will then be placed in the 

rectal area until there is temperature recorded on the digital thermometer (this is determined when 

an acoustic sound is heard few minutes after placing the digital thermometer inside the rectum of 

the patient). Neonates will be classified as hypothermic (<36.50C) or not hypothermic (>/= 36.50C).  

 

 The sensitivity, specificity, positive predictive value, negative predictive value, and likelihood 

ratios of the hand touch method for temperature assessment will be calculated against digital ther-

mometer readings.  

 

Possible complications and risks from the study 
 

As a participant in this study, your child will not be exposed to any serious risk. Determina-

tion of temperature will not disturb the routine care being provided to the neonates at the neonatal 

resuscitation area.  
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The use of a digital thermometer for temperature determination has no record of any risk.  

 

Benefits from the study 
 

 The benefits to your child will be that he/she will be provided close monitoring for hypother-

mia by the investigator during their stay at the neonatal resuscitation area. Once patient is deter-

mined to be hypothermic, warmth will be provided for the neonate by giving warm linen or placing a 

droplight near the baby‘s bed. The results of this study might not benefit your child directly but will 

benefit future patients by providing information that may justify the use of hand touch method in 

assessing for hypothermia among neonates. 

 

Refusal to participate  
 

Your participation in the study is voluntary. You may withdraw your child anytime without 

penalty and this will not affect the present and future treatment of your child. 
 

Payment as a result of the complications of the study 
 

 There are no medications in this study. No payment will be given to the child as a result of 

participation in the study.  

 

Rights of the participants 
 

 Participation in the study is voluntary. Refusal to participate will not influence the care of 

your child in the hospital in any way. Though we would like all participants to complete the study, 

you are free to withdraw any time.  If at any time you have any questions or concerns related to the 

study, you may contact the ethics review board of the tertiary hospital. 

 

Confidentiality 

 

 All information collected in this study will be kept strictly confidential, except as may be re-

quired by law. Your child or family will not be identified by name when the results of the study are 

published.  You have a right to know the results of the study at the end of the trial.  Any additional 

information about the study results will be provided to you at its conclusion, upon your request. The 

results of this study will be presented in local and international conferences and will be written for 

possible publication in a scientific journal.  

 

Alternatives to participation in the study 

 

 If you do not want your child to participate in this study, your child will still be seen every day 

by the doctors and health care workers in the hospital and provided treatment according to the 

regular treatment protocol of the hospital.  
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Should you agree to participate, please sign your name below, indicating that you have read 

and understood the nature of the study, and that all your inquiries concerning the activities have 

been answered to your satisfaction. 

 

Consent 

 

 I have had the study explained to me and have read the contents of this form/had the con-

tents of this form read to me. I have been given the opportunity to ask questions and have them 

answered to my satisfaction.  I understand that my child‘s temperature will be determined using 

hand touch method and digital thermometer. I am willing for my child to be enrolled in this study. 

 

________________________        _________________________________                

 Signature of parents/guardian             Hospital personnel who explained consent 

 

_______________________              _________________________   

         Date/time                     Date/time 

 

_______________________      _________________________ 

        Signature of witness                      Signature of witness 

 

_______________________              _________________________   

           Date/time                               Date/time  
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