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ABSTRACT

Background. Newborn screening (NBS) is a procedure for the immediate detection of genetic, metabolic, and 
endocrine disorders in neonates and is crucial for prompt treatment should such disorders be identified. In the 
Philippines, Republic Act 9288 requires health workers to properly inform mothers regarding NBS and its importance 
before the procedure. 

Objective. To determine the knowledge, attitude, and awareness of primiparous postpartum mothers towards NBS
Methods: A survey questionnaire was administered to primiparous mothers from Wards 15 and 16 of the Philippine 
General Hospital from April 11 through May 14, 2017. Results of primiparous postpartum mothers with or 
without previous prenatal check-ups were then compared. 

Results. We surveyed 160 mothers, with half (56.3%) aged between 20 and 29 years. There were 149 mothers with 
and 11 without prenatal checkups. Mothers with previous prenatal checkups were more likely to be aware of NBS 
than those without prenatal checkups. Knowledge on NBS of mothers with previous prenatal checkups was higher 
on average compared to those without previous prenatal checkups. There was no significant difference in attitude 
between mothers with or without prenatal checkups. 

Conclusion. Prenatal checkups increased the awareness and knowledge of primiparous mothers’ towards NBS, and 
thus can be a potent vehicle where healthcare providers may inform the mother on the process and purpose of 
this procedure.
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INTRODUCTION

Newborn screening (NBS) involves various biochemical 
tests performed during the first few hours or days of postnatal 
life. Its main goal is the early identification of genetic, 
metabolic or endocrine conditions in affected neonates.1 
Early detection is crucial because prompt intervention can 
reduce mortality, morbidity, and associated disabilities that 
may otherwise develop later in life in undiagnosed and 
untreated cases.2

The biochemical tests are a key component of compre-
hensive NBS programs, which include education, screening, 
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follow-up, diagnosis, treatment, management, and evalu-
ation.3 The concept of NBS was first introduced in the 
Philippines in 1996 but it was only in 2004 that it was ratified 
as Republic Act 9288 and fully integrated into the public 
health system. The current Philippine NBS program dictates 
that the screening should be performed after 24 hours of life 
but not later than 3 days from the complete delivery of the 
newborn. The health practitioner has the responsibility to 
inform the parents or legal guardian of the newborn about 
the availability, nature, and benefits of newborn screening 
prior to delivery.4

It is still unknown whether the effects of government 
promotion strategies for NBS are palpable, and whether 
prenatal checkups have been used as avenues for disseminating 
information. The success of NBS programs depends largely 
on parental participation and approval. This study will 
assess the knowledge, attitude and awareness of the Filipino 
women towards the NBS program and its psychological 
impact, to evaluate the outcome of the NBS program. This 
study aimed to compare knowledge, attitudes, and awareness 
towards NBS between postpartum primiparous mothers with 
and without previous prenatal checkups in the Philippine 
General Hospital (PGH).

MATeRIAlS AND MeTHODS

We conducted a comparative cross-sectional study. One 
group was composed of mothers who have had previous 
prenatal checkups, while the control group was those 
without previous prenatal checkups.

Primiparous mothers who have recently given birth to 
term babies at the PGH were chosen through convenience 
sampling. We obtained informed consent after explaining to 
the participants the following information: purpose of the 
study, risks and inconveniences, possible benefits, provision 
for injury or related illness, contact person, voluntariness of 
participation and confidentiality. Sample size was based on 
the total number of respondents recruited for the survey for 
the duration of the sampling period.

The survey questionnaire was in Filipino and was 
adapted from existing validated instruments used in infant 
and NBS research.5-8 The questionnaire was modified 
accordingly to fit the topic and the Philippine setting. The 
original questionnaire was translated into Filipino using the 
forward-backward-forward method. The forward translation 
was done by an independent translator, who was proficient 
in both English and Filipino. The second translator, who was 
proficient in both languages, translated the questionnaire 
back into English. The translated and back-translated 
versions of the questionnaire were compared point by point 
by the investigators, who were all well-versed in both the 
English and Filipino language. The variations were resolved 
between the two versions and forward final translation was 
produced (Appendix Table A-1). Categorical divisions of 
the demographic parameters (age group, urban and rural 

residence, and educational profile) were based from those 
by the Philippine Statistics Authority.9-11

The 29-item questionnaire was composed of the 
following domains: (1) socio-demographic characteristics 
(age, educational attainment, location, and marital status); (2) 
awareness about existence of NBS; (3) knowledge about NBS 
as a medical procedure and as a public health program, and 
(4) attitude towards implications and use of test results. The 
translated survey was reviewed by members from Depart-
ment of Obstetrics and Gynecology – Philippine General 
Hospital to ensure content validity. The questionnaire was 
administered to those who have consented. Responses were 
collected within the day. 

Knowledge scores were computed and averaged based 
on two categories: NBS as a medical procedure and NBS as a 
public health program. Attitude scores, which were evaluated 
using the Likert scale, were computed and averaged based 
on two categories: towards implications of NBS results and 
towards use of results for research. Each of the five choices 
(strongly agree, somewhat agree, unsure, somewhat disagree, 
strongly disagree) were assigned a numerical value from 1 to 
5. The closer the attitude score to 1, the more positive the 
participant’s opinion for that category. Refer to Appendix 
Table A-1 for the questions classified in each category 
and averaged.

Responses were analyzed using descriptive statistics. 
Means were tested for statistical difference using chi-squared 
test for independence for qualitative data and independent 
samples t-test for quantitative data. Power analysis was 
performed to evaluate whether values deemed not significant 
may be due to sample size. Statistical analyses were per-
formed primarily using IBM SPSS Statistics for Windows, 
version 21.0, with G*Power 3.1 for power analyses.12,13

ReSUlTS AND DISCUSSION

Demographic characteristics
A total of 160 mothers were surveyed, from April 11 

through May 14, 2017, via convenience sampling at Wards 
15 and 16 of the PGH. There were 149 mothers with and 
11 without prenatal checkups. Among those with prenatal 
checkups, majority (138, 92.6%) had more than one, with the 
remainder (11, 7.4%) only having one.

Majority of mothers were aged 20-29 years old (56.3%) 
followed by mothers <20 years old (35.6%). According to the 
2013 data from the Philippine Statistics Authority, majority 
of Filipino women who are pregnant with their first child 
are from ages 20-24 (42.6%).14 (Table 1)

Majority of the mothers had partners at the time of the 
survey (76.9%) and were from urban communities (85%). 
As a tertiary hospital, PGH is one of the referral centers of 
other primary and secondary hospitals as well as primary 
healthcare centers in Metro Manila.15

Majority of mothers finished secondary education 
(53.8%), and 22.5% finished tertiary education. The data is 
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similar to that from the Philippine Statistics Authority in 
2013, where 44% of Filipino women who were pregnant with 
their first child had elementary education while around 27% 
had high school education and 21% had college education. 

Majority of the mothers with prenatal checkups (58%, 
n=149) were aged 20–29 while majority of those without 
prenatal checkups (64%, n=11) were aged below 20. This is 
consistent with the findings of the most recent Maternal and 
Child Health Survey conducted by the Philippine Statistics 
Authority in 2002, where it was observed that there were 
more mothers aged 15–19 who did not have any prenatal 
consults compared to those in other age groups.14

Awareness of NBS
Overall, majority of patients were aware of NBS (71%). A 

similar study in Western Australia reported higher awareness 
among mothers (93%), but the study included multigravid 
mothers in the sample.5

Mothers with prenatal checkups were significantly more 
aware of NBS (111/149, 74%) than those without (3/11, 
27%) (χ2 = 0.001; P=0.05) (Figure 1). Moreover, majority of 
those with prenatal checkups (122/160, 82%) perceived that 
these have contributed to their understanding of NBS.

Despite this, a quarter (38/149, 26%) of mothers with 
prenatal checkups were still not aware of the NBS process. 
There was 5% who did not perceive their prenatal checkups 
as a helpful source of NBS information. It has been shown 
that some prenatal care providers do not discuss newborn 
screening more because their patients do not ask them about 
it, or because they themselves do not have the necessary 
materials or knowledge to educate them.16 However, 
Philippine law obligates all health practitioners to inform 
parents or legal guardians of newborns about NBS.

The most common sources for NBS information were 
physicians (46%), family or friends (28%), and midwives 
(13%). Satisfaction with knowledge on NBS was equally 
distributed, among the affirmative (26%), negative (33%), 
and unsure (40%). 

Knowledge about NBS
Mothers with prenatal checkup had significantly higher 

mean scores for knowledge on NBS as a medical procedure 
than those without (t(158) = 2.20, P = 0.03). As a public 
health program, however, there was no significant difference 

Table 1. Demographic profile of respondents

Demographic Variable
Total (N=160) With prenatal 

consult (n=149)
Without prenatal 

consult (n=11)
n % n % n %

Maternal age
<20 57 35.6 50 87.7 7 12.3
21-29 90 56.3 87 96.7 3 3.3
30-39 12 7.5 11 91.7 1 8.3
± 40 1 0.6 1 100.0 0 0.0

Marital status
Partner/spouse 123 76.9 116 94.3 7 5.7
No partner 37 23.1 33 89.2 4 10.8

Type of settlement
Urban 136 85.0 127 93.4 9 6.6
Rural 24 15.0 22 91.7 2 8.3

Educational attainment
Below Grade 1/Informal 2 1.3 1 50.0 1 50.0
Finished elementary school 14 8.8 12 85.7 2 14.3
Finished high school 86 53.8 81 94.2 5 5.8
Finished vocational school 22 13.8 20 90.9 2 9.1
Finished tertiary or higher 36 22.5 35 97.2 1 2.8

Table 2. Awareness of respondents

Variable
Total (N=160)

n %
Awareness of NBS prior to survey

Aware 114 71.3
Not aware 46 28.8

Source of information (n=114)
Midwife 15 13.2
Pamphlet or other reading material 10 8.8
Physician 52 45.6
Family or friends 32 28.1
Internet 5 4.4

Satisfaction with information provided (n=114)
Satisfied 30 26.3
Dissatisfied 38 33.3
Unsure 46 40.4

Perceived helpfulness of prenatal checkup as 
source of NBS knowledge (n=149)

Helped with understanding of NBS 122 81.9
Not helped with understanding of NBS 8 5.4
Unsure 19 12.8
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with tertiary education scored a 0.46 to 1 point higher 
average than those not finished with elementary education 
for both those with previous checkups and those without. 
This implies that the lower the respondent’s educational 
attainment, the lower her level of knowledge. Indeed, 
educational attainment can greatly affect in making choices 
for the growth and development of their children. Greater 
education for mothers contributes to new skills, beliefs, and 
choices about sound health and nutritional practices that 
can directly influence child health.20

Attitudes towards Implications of NBS Results
Most respondents, regardless of prenatal checkup 

frequency, strongly agreed with the statements, with majority 
of mothers (88.8%) strongly agreeing with the second 
question regarding the help of early diagnosis in preparation 
for the child’s needs. This suggests that the mothers were 
confident that newborn screening will help them prevent 
or mitigate a disease. Similar results have been reported 
in the literature.6,21 Two-thirds (68.1%) of respondents 
strongly agreed with the fourth question regarding change in 
feelings towards newborn if affected with a genetic disorder. 
However, 1 in 10 of new mothers were unsure, implying 
that the applicability of newborn screening for future 
pregnancies might not be clear to some mothers. It has been 
noted that a considerable proportion of new mothers did 
not find NBS useful in making future reproductive choices; 
however, the primary beneficiary of NBS is the newborn 
undergoing the procedure.19

Mean attitude toward newborn screening as a medical 
procedure is generally positive. There is no significant 
difference between the mean attitude score of those with 

(t(158)=1.20, P=0.23).  Similar findings from another study 
also showed that a mother who has had prenatal checkup 
is more likely to have a better grasp of the procedure and 
the benefits offered by NBS of the condition in comparison 
with an individual who has not.17

This indicates that prenatal checkups may be a critical 
determinant in the NBS knowledge attained by mothers. 
Therefore, it may be beneficial for health professionals 
to provide this information during the prenatal period.17. 

Moreover, facilitation and encouragement of prenatal check-
ups for pregnant women and women desirous of pregnancy 
may give more detail to be passed onto parents, and provide 
an opportunity for questions or clarifications. 

The lack of significant difference in knowledge on NBS 
as a public health program suggests that current prenatal 
checkup services do not provide adequate information about 
health financing and policies on NBS. This is supported by 
a similar study which observed that the enhancement of 
primary care providers’ educational role in the public health 
components of NBS may have beneficial results with the 
knowledge attained by mothers.18 A power analysis for NBS 
as a public health program (power = 0.27) deemed that these 
results are more likely to be found only in this sample. 

Mothers reported receiving information about NBS 
mainly through physicians (32.5%), with only a small 
proportion of women reported reading the pamphlet (6.3%). 
Therefore, other forms of communicating this information 
on NBS, such as through midwives, community health 
workers, and related organizations at the grassroots’ level, 
must be explored.19

There is a difference between the respondent’s level of 
knowledge and their educational attainment. Those finished 
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Figure 1. Distribution of mothers self-reporting as aware or 
not aware of NBS with and without previous pre-
natal checkups.

Figure 2. Average knowledge scores of mothers with and 
without prenatal checkup.
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prenatal checkup (M = 1.33, SD = 0.53) and those without 
(M = 1.30, SD = 0.64) (t(158), P =0.746). Power analysis 
(power = 0.07) indicates that the sample size should be 
expanded in order to make an acceptable conclusion between 
the two groups. This confirms results of a previous study with 
a remarkably positive reception to NBS in Saudi Arabia.22 

Apart from the statements in Appendix Table A-1, two 
additional statements were also rated by the respondents. 
The first was “Nag-aalala ako sa magiging resulta ng test ng 
aking sanggol.” Only half of the respondents (55.6%) strongly 
agreed with this statement. Majority (74.4%) agreed in some 
way. 13.1% of the respondents said they are unsure; this 

suggests either a confidence in receiving desirable results 
or an indifference towards the results of the screening, both 
of which may explain their lack of worry. There was no 
significant difference of attitude score for those with prenatal 
checkup/s (M=1.91 ± 1.24) and those without (M=1.73 ± 
1.27) (Independent two-tailed t-test, t(158) = 0.46; P = 0.65). 
Power analysis (power = 0.55) indicates that these findings 
are more likely confined to this sample.

The second additional statement was “Hindi magbabago 
ang pagturing o pagtanaw ko sa aking sanggol sakaling 
mayroon siyang sakit na namamana.” This garnered the strong 
support of 78.1% of respondents. These results suggest that 
majority will not change their attitude towards their firstborn 
based on the results. However, 13.8% had their reservations, 
with 4.4% of the respondents strongly disagreeing. This is 
reasonable; diagnosis of a birth defect and care for the affected 
child can take a devastating toll on the physical, mental, 
emotional, and financial health of the family, particularly the 
mother. Many parents facing this predicament experience 
depression, fear, anxiety, guilt, embarrassment, and shame.22 
There was no significant difference of attitude score for those 
with prenatal checkup (M=1.4765 ± 1.04999) and those 
without (M=1.4545 ± 1 .3573) (Independent two-tailed 
t-test, t(158) =0.07; P = 0.947). Power analysis (power = 
0.0818) indicates that a larger sample size is recommended 
for a firmer conclusion.

Attitudes towards Use of NBS Test Results for 
Research

There was no significant difference between the mean 
attitude score of those with (M=1.82, SD = 0.67) and without 
prenatal checkup (M = 2.00, SD = 0.86) in their attitudes 

Table 3. Percentage of responses to attitude questions 
on implications of results among mothers with or 
without previous prenatal checkups

Statements
With prenatal 

checkup

Without 
prenatal 
checkup

n % n %
Valuable for early detection of genetic disorder 

Strongly agree 129 86.58 8 72.73
Somewhat agree 14 9.40 2 18.18
Unsure 4 2.68 1 9.09
Somewhat disagree 1 0.67 0 0.00
Strongly disagree 1 0.67 0 0.00

Early detection will help in preparation 
Strongly agree 133 89.26 9 81.82
Somewhat agree 10 6.71 0 0.00
Unsure 5 3.36 2 18.18
Somewhat disagree 0 0.00 0 0.00
Strongly disagree 1 0.67 0 0.00

Anxiety with results of test 
Strongly agree 82 55.03 7 63.64
Somewhat agree 28 18.79 2 18.18
Unsure 20 13.42 1 9.09
Somewhat disagree 9 6.04 0 0.00
Strongly disagree 10 6.71 1 9.09

Feelings will not be affected if child is affected
Strongly agree 116 77.85 9 81.82
Somewhat agree 13 8.72 0 0.00
Unsure 9 6.04 1 9.09
Somewhat disagree 4 2.68 1 9.09
Strongly disagree 7 4.70 0 0.00

Better to know early if child has genetic disorder
Strongly agree 126 84.56 10 90.91
Somewhat agree 16 10.74 0 0.00
Unsure 4 2.68 1 9.09
Somewhat disagree 0 0.00 0 0.00
Strongly disagree 3 2.01 0 0.00

Information to be used in subsequent pregnancies
Strongly agree 100 67.11 9 81.82
Somewhat agree 18 12.08 1 9.09
Unsure 15 10.07 1 9.09
Somewhat disagree 6 4.03 0 0.00
Strongly disagree 10 6.71 0 0.00
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Figure 3. Average attitude scores of mothers with and with-
out prenatal checkup.
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hospitals to see effect of location and type of hospital on 
results. PGH handles complicated cases; thus, mothers in 
PGH are more likely to consult for a prenatal checkup and 
in turn be better informed about NBS. Retention time of 
mothers on NBS knowledge may also be a factor in overall 
understanding, and can be evaluated as well.
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APPeNDIX

Table A-1. Questions classified in categories for analysis
Category Subcategory Items

Knowledge NBS as a 
medical 
procedure

1. Pwedeng mamatay ang isang sanggol o magkaroon ng sakit sa pag-iisip kung hindi siya isasailalim sa NBS.
2. Maraming dugo mula sa sanggol ang kailangan para sa NBS.
3. Kailangang ulitin ang NBS kung ang sampol ng dugo ay kinuha paglampas ng 24 oras mula pagkapanganak.
4. Kung positibo ang resulta ng NBS, marapat na agad ipakonsulta sa duktor ang sanggol.

NBS as a 
public health 
program

1. Sa ospital lamang pwedeng ipa-NBS ang sanggol.
2. Ayon sa batas, kailangan ipaalam sa mga magulang ang newborn screening test bago manganak ang nanay.
3. Hindi kasama ang NBS sa Newborn Care Package (insurance) ng PhilHealth.
4. Ang dugong nakuha mula sa sanggol ay puwedeng gamitin sa mga pag-aaral para sa ikabubuti ng marami.

Attitudes Towards 
implications 
of results

1. Naniniwala akong sa tulong ng newborn screening ay maagang matutuklasan ang anumang namamanang sakit 
sa mga sanggol.

2. Naniniwala akong mas maganda kung maaga kong malalaman ang kondisyon ng sanggol upang ito’y aking 
mapaghandaan.

3. Nag-aalala ako sa magiging resulta ng test ng aking sanggol.
4. Hindi magbabago ang pagturing o pagtanaw ko sa aking sanggol sakaling mayroon siyang sakit na namamana.
5. Mas panatag ako na matuklasan nang maaga kung mayroong sakit na namamana ang aking sanggol, kaysa 

hintayin pang lumitaw ang mga sintomas ng ganitong klaseng sakit habang siya ay lumalaki.
6. Gagamitin ko ang resulta ng test para sa mga susunod kong pagbubuntis.

Towards 
use of test 
results for 
research

1. Dapat ipagamit sa mga mananaliksik ang mga sampol ng dugo na ginagamit sa NBS.
2. Payag ako na ipagamit ang genetic na impormasyon ng aking sanggol sa mga pag-aaral.
3. Ikagagalak kong makatulong sa mga pag-aaral, sa pamamagitan ng genetic na impormasyon ng aking anak.
4. Papayag lang ako na gamitin ang genetic test result ng aking anak kung ito ay para sa:

• Pag-intindi sa sakit na laganap sa aming komunidad
• Pagbuti ng pagsusuri para sa mga sakit ng bata
• Pag-unawa ang epekto ng paraan ng pamumuhay sa mga namamanang sakit

Awareness Existence 
of NBS and 
frequency 
of prenatal 
check up

1. May kamalayan ka ba sa Newborn Screening (NBS) Program?
• Saan o kanino mo nalaman ang Newborn Screening Program?

2. Sa iyong palagay, sapat na ba ang iyong kaalaman tungkol sa Newborn Screening Program?
3. Kumonsulta ka na ba sa isang doktor o health center mula noong ikaw ay magbuntis?

• Ilang beses ka na kumonsulta?
4. Nakatulong ba sa iyo ang mga check-up para pagtibayin ang iyong kaalaman patungkol sa Newborn Screening?
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