MEKELLE UNIVERSITY
COLLEGE OF HEALTH SCIENCES
SCHOOL OF NURSING
DEPARTMENT OF MATERNITY AND REPRODUCTIVE HEALTH NURSING

PERI-CONCEPTION FOLIC ACID INTAKE AMONG PREGNANT WOMEN ATTENDING
ANTENATAL CARE FOLLOW-UP IN MEKELLE CITY, TIGRAY REGION, NORTHERN
ETHIOPIA MIXED METHOD STUDY/2025

BY: RIGBE TEWELEBIRHAN (BSc. MSc. CANDIDATE)

A THESIS SUBMITTED TO THE SCHOOL OF NURSING, COLLEGE OF HEALTH SCIENCES,
MEKELLE UNIVERSITY IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR THE
DEGREE OF MASTERS OF MATERNITY AND REPRODUCTIVE HEALTH NURSING

MEKELLE/ETHIOPIA

May/2025



Mekelle University
College of Health Sciences

School of Nursing

Department Of Maternity and Reproductive Health Nursing

Thesis Submission Format

Name of investigator(s)

Rigbe Tewelebrhan

Name of Advisor(s)

Hailemariam Berhe (PhD, Associate Professor)

Yohannes Tesfay (MSc, Assistant Professor)

Full title of the research project

Peri-conception Folic Acid Intake Among Pregnant Women
Attending Antenatal Care Follow Up in Mekelle City, Tigray
Region, Northern Ethiopia-A Mixed Method Study/2024

Duration of project

June/2024-May/2025

Study Area

Mekelle City, Tigray, Ethiopia

Total Cost of the project

57,568.50

Address of investigator

Tel/cell phone No: +251906100791

E-mail: righyeyibela@gmail.com



mailto:rigbyeyibela@gmail.com

Mekelle University
College of Health Sciences
School of Nursing
Department of Maternity and Reproductive Health Nursing

Advisor’s Approval Sheet

This is to certify that the thesis entitled “Peri-conception Folic Acid Intake Among Pregnant \Women
Attending Antenatal Care Follow Up in Mekelle City, Tigray Region, Northern Ethiopia-A Mixed
Method Study/2025” is submitted in partial fulfillment of the requirements for the degree of Masters in
“Maternity and Reproductive Health Nursing” to the Graduate Program of the College of Health Sciences
of Mekelle University and has been carried out by Mrs. Rigbe Tewelebrhan ID No: chs/nmrh/009/13 under

my supervision. Therefore, | recommend that the student has fulfilled the requirements and can submit the

thesis to the Department.

Name of Major Advisor Signature Date
Name of Co-Advisor Signature Date
Declaration

I hereby declare that this MSc thesis is my original work and has not been presented for a degree in any other

university, and all sources of material used for this thesis have been duly acknowledged.

Name: Mrs. Rigbe Tewelebrhan

Signature:

Date:

This MSc thesis had been submitted for examination with my approval as an advisor.
Name:

Signature:
Date:




Mekelle University
College of Health Sciences
School of Nursing
Department of Maternity and Reproductive Health Nursing

Examiners’ Approval Sheet

We, the undersigned, members of the Board of Examiners of the final open defense by “Mrs. Rigbe
Tewelebrhan” have read and evaluated his/her proposal “Peri-conception Folic Acid Intake Among
Pregnant Women Attending Antenatal Care Follow Up in Mekelle City, Tigray Region, Northern
Ethiopia-A Mixed Method Study/2025” and evaluated the candidate. This is therefore to certify that the
thesis has been accepted in partial fulfillment of the requirements for the Master Degree in Maternity and
Reproductive Health Nursing.

Name of Chairperson Signature Date
Name of Major Advisor Signature Date
Name of Internal Examiner Signature Date
Name of External Examiner Signature Date



Acknowledgements

First of all, 1 would like to acknowledge Mekelle University College of Health Sciences, School of Nursing
for giving me this opportunity. Next, my heart- felt gratitude goes to my advisors Hailemariam Berhe (PhD,
Associate Professor) and Yohannes Tesfay (MSc, Assistant Professor) for the support, and expert advice,

suggestions on all aspects of this thesis.



Contents

ACKNOWIBAGEIMEINTS .....oiteeiiieiecie ettt ettt et e et e et e e se e besbeesee st e eseesse st e essesseessesseassessesseessestesssentesssessessennsenses 3
LLEST OF TADIES ...ttt s b et b ettt a e bt eb e bt e s et e s e bt e bt e bt bt b e e e s e e e e ene s 6
LLEST OF FIQUIES. ...ttt b bbbt s ettt e he e bbbt e s et e s e eb e e bt ebeeb e b et e s e e enneneeneene 7
F o] 0] 0177 1 1 ST P TP PSSR PPTOROP 8
AADSTIACT. ...ttt E e bbbt h R bt E b s bt bbbt b et et 9
CHAPTER-ONE-INTRODUCTION ...ttt sttt sttt sttt sh et b st sat et sbesasesbeeneenbesbeeneenne 10
IR =T ot o [ (0T g o RSP 10
1.2 Statement Of the PrODIEM ...ttt 11
1.3-SignIfiCANCE OF TN STUAY ......eueeeieiieiieeee ettt b e s b e et 12
CHAPTER -2- LITERATATURE REVIEW .....coiiee ettt sttt ettt st st st 12
2.1 Prevalence of peri-conception folic aCid UPLAKE .........ceevuiiieiiiiiciee et 12
2.2 Maternal Knowledge about Peri-conceptional Folic Acid INtaKe..........cceeveeeiiiieciciceceeeee e 14
2.3 Factors Associated with Periconception folic acid intake among pregnant Women ..........cccoceeeeveeeenveseeennnn, 15
2.4-CONCEPLUAL FrAME-WOTK ......eiviriiitiitistetete ettt sttt ettt b e bt b e et et e e e e s ene b e 16
CHAPTER -3- OBJECTIVES ...ttt ettt sttt st st st et e e sbe e sbe e satesabesabeenbeeseensees 17
3.1- GENEIAI ODJECTIVE ...ttt bbbttt ettt b bt bt st b et et e et eneeae e 17
3.2- SPECITIC ODJBCHIVES ...ttt et et e st e e st e s be et e s teess e besae e st e beeasessesbaessestessaensesanensenns 17
CHAPTER-4-METHODS AND MATERIALS ...ttt ettt st st st 18
4.5.2: SAMPIING PIrOCEAUNE. ... ccveetieeeeieiietete sttt te et e e ste st e e st e teste et e tesaeesestesseessesseessessesssessesseensessesnsensens 20

4.6: Data collection t00lS and tECANIGUES.........ccveriieieierieier ettt e et e e e e e tessaessesseessesreeseensens 22
A7 STUAY VATTADIES ..ottt ettt e s e e st et e e se e st e s aeesaesesseessesseessensesseensesseessessenssansens 23
4.7.1: DEPENENT VANIADIE ... .oceeeiiieeeeeeee ettt st e st e be et e ste e b e beensesbesbeensesteesnentens 23
4.7.2: INdePeNAENT VAITADIE.......ceieeeeeeteeeee ettt ettt sttt e s re et e s be e s e steebaenbesteenaentens 23

4.8: Operational DEFINITIONS. ........cciiieiiceee ettt st e st e e e st e s be e besteess e besseesbesbeensessessaentens 23
4.9 Data QUATTEY ASSUIAINCE ....veeueereieeeeieseeeiesteeseessesseetesseessessesseessessesssessesseessessesssessesssessessesssessesssessessesssessesseessens 23
4.10: Data @NalYSIS PIrOCEUUIE ......ecueeeeeieieeiesteeteie et ete st e testesee e testesssessesssessessesssessesseessessesssasesseessesseessessesseensens 24
4.11: EthiCal CONSIABIALIONS ......cveuiteiiitiiiiteieiei ettt ettt sttt b et b b 24
4.12: Dissemination Of the RESUIT.........c.ooe i 25
CHAPTER FIVE-RESULT ...ttt sttt et b e b e bt st st e e be e sbe e sbe e satesabeeabeebeenbeenneas 25
5.1-Results OF QUANTALIVE QALA........ccc.eeciieiieiieieree et e e s e s te et e e te e sraesaaesateenteenseeseessnas 25
5.2 —Result of QUANTILALIVE STUAY .......ccvieieiiriieieeceee sttt ettt e et re et et e e e e b e e raesaesreesaesesseensenes 28



5.2.1- Socio-demographic characteristics Of PArtiCIPANTS...........cccoveiriririrerecee e 28

5.2.2 HEAITN SEIVICE TACTOIS ...ttt st ene 29
5.2.3 Maternal and reproductive Nealth faCtOrS.........c.ooveveiiiieeceeeeee e e 30
5.2.4- Knowledge about folic aCid INTAKE ..........c.eoviieeeiiiicee ettt 31
5.2.5 Peri-conception Folic acid UtHlIZAtiON ............ccveeiiiieieiiiceec ettt 33
5.2.6- Reasons for not taking preconception FA supplementation.............cocevevevenenenenineneseneeeeeenens 33
5.3.1 Factor affecting peri-conception Folic acid INtake.............ccooeiririniniiecc e 34
CHAPTER SIX-DISCUSSION.... .ottt sttt st ettt e s ate et e e sbe e saeesatesabeebeenbeenbeenaees 36
CHAPTER SEVEN-CONCLUSION AND RECOMMENDATION ....oociiiiiiinieieseeeeetee et 38
7.1 CONCIUSTON ..ttt bbbt b bbbt b st b et b et b et e b et bbb bt bt e st s 38
7.2 RECOMIMENUATIONS ...ttt ettt ettt et b et b et b e bt b et e bt ene e s s 38
T.REFERENGCES ...ttt sttt sttt e h e st s bt st e e bt et e e sae e sae e s et e enbeenbeesbeesatesabesnbeenbeeseenaees 39
B AINNEXES ...ttt s e sttt et e b e e s bt e h e e s at e et e e bt e bt e b e e h et ea e e et e e bt e nbe e bt e eate s beeabe e beenaeenaes 42
Annex I: Information Sheet and CONSENT FOMM ......c.ooviiiiiiiieeeeee e 42
Annex I1: English version QUESTIONNAITES .........ccueviiieeiieiiieeerieeeeste st eee e steestesteesaestesseessesteessesteeseensesseensesseensesses 44



List of Tables

Table 1-Sample size calculation for the second objective on the utilization of peri-conception folic acid................ 20
Table 2-Socio-demographic characteristics of pregnant women participating on peri-conceptional folic acid intake
in Public Health facilities of Mekelle City, Tigray/2025...........coe oottt sreeraere 28
Table 3- Maternal health service on peri-conceptional folic acid intake among pregnant women attending ANC in
Public Health facilities of Mekelle City, Tigray/2025.........cooeiieieieieecieseeeee sttt s ses 29
Table 4-Maternal health service on Peri-conceptional folic acid intake among pregnant women attending ANC in
Public Health facilities of Mekelle City, Tigray/2025.........cvoveiieieieieeieceeeee ettt 30
Table 5-Knowledge of participants on peri-conception folic acid intake among pregnant women attending ANC in
Public Health facilities of Mekelle City, Tigray/2025.........cooveiieieieieeeceetee sttt s srs 32
Table 6-utilization folic acid supplementation on peri-conception folic acid intake among pregnant women
attending ANC in Public Health facilities of Mekelle City, Tigray/2025.........c.cccoeeevereeveeiiceeceseee e 33
Table 7- Factor affecting peri-conception Folic acid intake among pregnant women attending ANC in Public
Health facilities of Mekelle City, TIQray/2025 ........oovoieiiiieiece ettt ettt e s te et s e e saesbe e s e besbaesaesteeraensens 34



List of Figures
Figure 1-Conceptual frame work on peri-conception folic acid intake among pregnant women attending
ANC in Public Health facilities of Mekelle City, Tigray/2025 .........cccooeeiieeneeieniereee et 17
Figure 2-Schematic representation of sampling procedure on peri-conceptional folic acid intake among
pregnant women attending ANC in Public Health facilities of Mekelle City, Tigray/2025....................... 22
Figure 3- History of bad pregnancy out come on peri-conceptional folic acid intake among pregnant
women attending ANC in Public Health facilities of Mekelle City, Tigray/2025..........cccecevvevercvereennens 31
Figure 4-Reasons for not taking FA supplementation on peri-conceptional folic acid intake among pregnant
women attending ANC in Public Health facilities of Mekelle City, Tigray/2025...........cccccceveninvenenennen. 33



Acronyms

ANC-Antenatal Care

AOR-Adjusted Odds Ratio

CDC-Center for Disease Control
COR-Crude Odds Ratio

FA-Folic Acid

FGD-Focus Group Discussions
HIV/AIDS-Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome
NTDs-Neural Tube Defects

KII-Key Informant Interview
PCC-Pre-Conception Care

PNC-Postnatal Care

SPSS-Statistical Package for Social Sciences
VIF-Variance inflation factors

WHO-World Health Organization
WRA-Women of Reproductive Age



Abstract

Background- Although not all birth defects can be prevented, people can increase their chances of having a
healthy baby by managing health conditions and adopting healthy behaviors around the time of pregnancy.
Findings suggest that daily peri-conceptional intake of 0.4 mg of folic acid reduces the risk of neural tube
defects occurrence by approximately 60%. A relatively high dietary intake of folate may also reduce the risk.
In Ethiopia, neural tube defect-related deaths are very high with a magnitude of 104/10,000 live births. The
overall occurrence of NTDs was 131 per 10,000 births in Tigray. A survey from nine regions of Ethiopia
found that only 32.7% of women of reproductive age had optimal levels of serum folate; therefore, 67% had
folate insufficiency. The prevalence of folate deficiency and insufficiency means that many Ethiopian women
are at risk of poor birth outcomes.

Objective- The aim of this study is to assess the peri-conception folic acid intake among pregnant women
attending antenatal care follow-up in Mekelle city Tigray Region, Northern Ethiopia/2024.

Methods; A mixed method study with facility based cross-sectional design for the quantitative part was
conducted in Mekelle City from June/2024 —May/2025. The sample size of this study was 654 mothers. For
the qualitative study, 3 focus group discussions of pregnant mothers’ and 6 key informant interviews with
health care professionals were conducted. Systematic sampling was used to select the study participants for
the quantitative data, while purposive sampling was employed for the qualitative data. Data were collected by
interviewer administered questionnaire. The data were entered to Epi-data 3.1 and analyzed by using SPSS
version 22. Binary logistic regression analysis was done and the strength of statistical association was
measured by adjusted odds ratios at 95% confidence interval. Statistical significance was declared at P-value
<0.05. Thematic analysis was employed and result of the qualitative data was presented by triangulating.
Result: The prevalence of peri-conception folic acid intake was 18.3%. The main reasons for not taking folic
acid supplementation were; lack of awareness, mother not getting sick, not prescribed by a doctor, getting
enough folic acid from local food and unintended pregnancy. In the multivariable analysis, marital status
(AOR =0.257, 95% CI: .072-0.917), number of antenatal care visits (AOR= 5.09, 95% CI: 1.780, 14.567),
employment status (AOR= 2.169, 95% CI: 1.020- 4.614), place of delivery (AOR= 196, 95% CI: .074-.517),
gestational age (AOR= .133, 95% CI: .037-.471), level of knowledge (AOR= 3.249, 95% CI: 1.825-5.782)
were significantly associated with peri-conception folic acid intake.

Conclusion and recommendation: The uptake of peri-conception folic acid in this study was low. Regional
health Bureau and health facilities should work on advocating peri-conception folic acid intake in terms of

training and supply provision.



CHAPTER-ONE-INTRODUCTION

1.1 Background

Folic acid (FA), also known as pteroyl-L-glutamic acid or vitamin B9, is a water-soluble B group vitamin. It
IS a synthetic substance that is not found in nature and serves as the primary ingredient in multivitamin
products, cereals, and wheat fortification. The form with higher biologic activity is 5-metyl-tetrahydrofolate
(5-metilTHF), and for the FA to perform its biological function, it needs to change into this molecule. Folates
acts as a cofactor of enzymes involved in purine and pyrimidine synthesis, amino acid metabolism, DNA and
RNA synthesis, and, in conjunction with vitamin B12, methylation of proteins, lipids, and nucleic acids (1).
The growth and development of the fetus is significantly influenced by the nutritional status of the mothers
before and during pregnancy. Therefore, it is thought that treatments that support maternal health during this
peri-conception are crucial in raising the possibility of a successful pregnancy outcome. All women should
take a 400 pg of daily folic acid supplement from the time they start attempting to conceive until 12 weeks of
gestation. Women who have had a given birth to a child with a neural tube defect should be offered high-dose
supplementation (5 mg folic acid daily) and advised to increase their food intake of folate. They should also
be advised about the risk of recurrence and the protective effects of peri-conceptional folic acid
supplementation. (2).

Folate deficiency can be caused by inadequate dietary intake, utilization defects, mal-absorption, increased
needs during pregnancy and lactation, drug interference, smoking, and a lack of enzymes and cofactors for the
production of active forms of folic acid. Furthermore, one of the most prevalent dietary deficiencies that people
are experiencing is a folate functional insufficiency. One of the initial effects of even mild folate deficiency is
elevated plasmatic homocysteine. (3)

Demands for folate increase during pregnancy because it is also required for growth and development of the
fetus. Folate deficiency has been associated with abnormalities in both mothers (anemia, peripheral
neuropathy) and fetuses (congenital abnormalities) (4).

Peri-conceptional care (PCC) is a set of interventions that aim to identify and modify medical, behavioral, and
social risks to a woman's health or pregnancy outcome through prevention and management. Periconception
care (PCC) offers a window of opportunity to reduce or eliminate these hazards in a timely manner. Adverse
pregnancy outcomes, including preterm birth, congenital birth defects, maternal problems, and mortality rates,
have become less common over the previous few decades (5).

It is now well known that folic acid plays a critical role both before and during conception in protecting the

developing fetus against neural tube defects (NTDs). The neural tube develops into the spine and NTDs occur
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when the brain and skull and/or spinal cord and its protective spinal cord do not develop properly during the
first 4 weeks after conception. The most common NTDs are anencephaly, which causes stillbirth or
death shortly after birth, and spina bifida, which can cause various physical disabilities (6). A study has shown
that folic acid supplementation during the peri-conception period can prevent neural tube defects. Folic acid
supplementation alone or in combination with other vitamins and minerals can be effective. (7, 8)

1.2 Statement of the Problem

The risk of neural tube defects is significantly reduced by peri-conceptional folic acid. It is difficult to achieve
optimal folate levels through diet alone, even with fortified flour. As a way to increase folate consumption in
women of childbearing age, the Canadian Pediatric Society recommends the following steps: encouraging
folate-rich foods such as leafy vegetables, fortifying foods with folate, supplementing with folate and B12,

and providing free folate supplements to women who are disadvantaged (9).

In United States one in every 33 babies born with birth defects every year. Although not all birth defects can
be prevented, people can increase their chances of having a healthy baby by managing health conditions and
adopting healthy behaviors before becoming pregnant (10).

Findings suggested that a daily peri-conceptional intake of 0.4 mg of folic acid reduces the risk of NTDs
occurrence by approximately 60%. A relatively high dietary intake of folate may also reduce the risk (11).
The global prevalence of folate preventable neural tube defect is 11.7 per 10,000 births in Africa, 21.9 per
10,000 births in Eastern Mediterranean, 9.0 per 10,000 births in Europe, 11.5 per 10,000 births America, 15.8
per 10,000 births in South-East Asia, and 6.9 per 10,000 births in Western Pacific (12). In contrast to this, in
Ethiopia, NTD related deaths are very high with a magnitude of 104/10,000 live births which is 4-23 times
higher. Pregnant women with no history of Antenatal care follow up are subjected to higher infant mortality
which justifies the low uptake of folate (13).

Findings from a study conducted in Ethiopia shows that women’s level of knowledge and utilization of
preconception care was significantly low. Educational status and antenatal care follow-up were factors shown
to affect knowledge of preconception care. Age and having a sound knowledge of preconception care indicated
a significant association towards utilization of preconception care (14).

Although the WHO and CDC have recommended that prenatal folic acid supplementation of pregnant women
is critical to reducing infant deaths related to neural tube defects, a huge number of infant deaths due to neural
tube defects are recorded worldwide each year. The burden of folate-preventable neural tube defects is
increasing alarmingly in developing countries such as Ethiopia. The situation is complicated
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by frequent conflicts, epidemics and economic crises, which hinder maternal and child
health services, especially early care (2, 8)

The most recent hospital-based studies in Tigray and Addis Ababa show very high incidence rate of NTDs in
Ethiopia. The overall occurrence of NTDs was 131 per 10,000 births in Tigray (disaggregated by zone: 13.2
in Eastern Tigray, 7.28 in Western Tigray, and 6.98 in Northwest Tigray, 16.6 in Mekelle, 30.4 in Southern
Tigray and 89 in Central Tigray) (15). Folate deficiency and insufficiency are widespread, prevalent and a
public health problem in Ethiopia. A recent assessment based on the most current national micronutrient
survey has found that, 84% of women of reproductive age (WRA) are at risk of giving birth to a child with
NTDs based on the red blood cell folate levels. Another study in nine regions of Ethiopia found that only
32.7% of WRA had optimal levels of serum folate; therefore, 67% had folate insufficiency. This prevalence
of folate deficiency and insufficiency means that many Ethiopian women are at risk of poor birth outcomes
(16, 17).

Thus, the aim of this study is to measure the utilization folic acid and to find out the different factors affecting

the utilization of folic acid in the study area.

1.3-Significance of the Study

As little is known about the peri-conception folic acid intake in the study area the finding of this study
will provide a baseline report for researchers. After the study is finalized; policy makers, regional health
bureau, governmental and non-governmental organizations will be benefited by considering the factors
affecting the uptake of folic acid in their plans and interventions for preventing folic acid deficiency and
related NTDS. Moreover, nurses, midwives and reproductive health professionals will benefit by using the
finding of this study as to improve their maternal care service. More specifically, women of reproductive age

will have a healthy pregnancy and birth outcome.

CHAPTER -2- LITERATATURE REVIEW

2.1 Prevalence of peri-conception folic acid uptake

A study conducted in Iran revealed that 56% and 92.9%) of the women had taken folic acid supplements
before and during pregnancy respectively. However, only 54.5% of the women had taken folic acid
supplements before pregnancy and continued to supplement during pregnancy (for at least 1 month). Among

the study participants, 79.4% planned pregnancy (18).
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Another similar study conducted in China showed that 68% of pregnant women reported taking folic acid
supplementation peri-conceptionally (i.e. at some point before or during early pregnancy), and 32.8% and
65.2% had taken it before or during early pregnancy, respectively. However, only 16.1% used it optimally
(i.e. regularly from four weeks before pregnancy throughout four weeks after pregnancy) (19).

The prevalence of peri-conceptional folic acid use among study participants in Germany was 41.5%. The mean
period of folic acid intake was 32 weeks of pregnancy. About 91.3% of women were used folic acid at some
point during the advised period, but for most of the women 47.4% the folic acid use began after pregnancy
notification; in 86.3% of cases after the fifth week of pregnancy (20).

A finding from a study conducted in Ireland revealed that 85% reported taking FA at some point during the
peri-conceptional period; however, only 28% took FA as recommended. Only 17.5% of women booked for
care at less than 12 weeks gestation and 11.6% booked at more than 20 weeks gestation with the majority
booking between 12 and 20 weeks of gestation. A third of all women reported at booking that the pregnancy
was unplanned (21).

An Italian study also revealed that 66.4% of women started FA supplementation only after finding out they
were pregnant and only 16.8% of women started FA supplementation12 weeks before the beginning of
pregnancy. Among the study participants 16.8% did not take any FA supplements (22). Similar study
conducted in Italy also showed that 84 % of the pregnant women

had taken folic acid supplements at some time point before and/or during pregnancy while only 23.5 % of the
participants had reported the use of folic acid supplements before the onset of pregnancy. Specifically, 11.7
% of all women had initiated use, at least, one month before pregnancy, 11.8 % had initiated use, at least, six
months before pregnancy, 54.9 % had initiated after pregnancy confirmation during the first trimester, and 5.6
% reported starting folic acid use after the first trimester of pregnancy (23).

In Canada a finding revealed that 28% of the participants were took folic acid or a multivitamin containing
folic acid peri-conceptionally, although only 5.3% of women aged 16 to 25 years did so (24). In a study
conducted in Maryland, only 32% of women took folic acid daily pre-pregnancy. About half of respondents reported
that their most recent pregnancies were intended (54.7%). The most common reason reported for not taking folic acid
was, “I wasn't planning to get pregnant” (60.9%), followed by, “I didn't think I needed to take vitamins” (40.9%).
“Other” reasons were written in by 11.6% of women (25).

In Nigeria a finding revealed that about 92.9% participants were took folic acid at some point or the other
during pregnancy. Only 2.5% respondents took FA during preconception. By the end of the first trimester,
29.2% women had commenced folic acid intake while 70.8%) commenced folic acid at a later age. There were

7.1% respondents who did not take the supplement at all (26).
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A study conducted in Uganda revealed that 42.4% took folic acid supplements in late pregnancy, 8.1% during
the first trimester, none preconception. All women said to have eaten food rich in folic acid. None were aware
about fortified foods. 42.4% took folic acid supplements in late pregnancy, 8.1% during the first trimester,
none preconception (27).

Findings from a study conducted in Sudan showed that 58.8% participants were used folic acid during the
peri-conceptional period, and 41.2% did not. Of those who used folic acid, only 3.7% women used folic acid
in the preconceptional period (28). In addition to that, in Ghana, the prevalence of folic acid supplementation
during peri- conceptional period was 28.7% (29).

In a study conducted in Ethiopia the prevalence of peri-conceptional folic acid intake was 48.4% and only
3.5% of the participants were started to take folic acid supplements before pregnancy and 11.6% started in the
first trimester (30).

2.2 Maternal Knowledge about Peri-conceptional Folic Acid Intake

In a study conducted in United Kingdom, about 25% of cases were not planned their pregnancy. Nearly 98% of the
women had heard of folic acid, but only 42-52% knew the medical benefit of the folic acid. The main sources of
information for women who were aware of folic acid were midwives and general practitioners. About 90% of women
who attended their first antenatal visit were taking folic acid. However, only 40% of women knew that they should take
it before pregnancy, and only between 36 and 46% knew the dietary sources of folic acid, although about 84% know

the foods that should be avoided during pregnancy (31).

A finding of a study in Uganda shows that limited education and understanding of women and health workers
about the importance of early folic acid intake, late presentation of women at ANC, poor supply chain and
dilapidated health services caused by war and poverty (27).

A finding of a study in Qatar revealed that 53.7% were heard about foliate. The most common information
sources of folate were physicians (63.4%), and newspapers/magazine/books (21.7%). From those who heard
of folate, only 14% knew that it can prevent birth defects, and 40.6% of the subjects who heard folate were
aware that green leafy vegetables were fortified with folic acid (32).

Similar study conducted in Addis Ababa revealed that more than two-third of the study participants, 69.0%
had good knowledge on peri-conception folic acid supplementation and its health benefits. Abou 84.5% had
heard about the need for peri-conception care and the main source of information were health professionals,
41.5% while the least information source was school/college/university 5.0%. About 17.7% had chronic
illness follow up of which nearly half were HIV/AIDS patients. Three fourth of the respondents (73.5%) had

heard about FA and able to physically identify the tablet. Among women who have heard about FA and its
14



benefits, 84.9% knew that FA should be taken at the time they become pregnant while 25.3%% understand
the need to take it right after stopping contraceptive when pregnancy is planned (33).

2.3 Factors Associated with Periconception folic acid intake among pregnant women
2.3.1-Socioeconomic factors

In a study conducted in Iran the educational and employment status of the pregnant women were significantly
associated with the peri-conceptional folic acid intake (18). Similarly, in a study conducted in China peri-
conceptional folic acid intake was significantly associated with educational level, household income,
registered residence and age gestational age (19). Lack of educational qualification was significantly
associated with not taking periconeptional folic acid in a study conducted in Germany (20).

In a study conducted in Ireland; increasing in maternal age was significantly associated with the intake of the
recommended folic acid while lower socioeconomic status/unemployment was associated with low intake of
peri-conceptional folic acid (21). Findings from a study conducted in Italy revealed that higher maternal age,
higher education and marriage/cohabitation were significantly associated with the intake of folic acid (23). A
study in Nigeria revealed that educational and working stats were significantly associated with peri-
conceptional folic acid intake (26).

2.3.2 Maternal and Knowledge related factors

Findings from Iran (18), China (19), Germany (20), Ireland (21), Italy (23), Canada (24) and Maryland (25)
revealed that pregnancy planning was significantly associated with folic acid intake during pre-pregnancy and
early pregnancy. Women had planned pregnancy were likely to take the folic acid.

Moreover, gestational age was significantly associated with folic acid intake in study conducted in China (19).
In Germany, late diagnosis of pregnancy, increased parity, and not having an awareness of importance of folic
acid for optimal pregnancy outcomes were associated with not taking peri-conceptional folic acid supplements
(20).

In Ireland, nulli-parity early booking (12 weeks), increasing maternal age (30-34 years), private health care
and fertility treatment were among the factors associated with taking the recommended amount of folic acid,
while, unplanned pregnancy and smokers were the factors associated with taking less than recommended or
no folic acid (21). Furthermore, a finding from Italy showed that lower parity, infertility treatments, and
chronic disease were significantly associated with folic acid intake (23).

Findings from a study conducted in Addis Ababa showed that age, educational status and Information on

prenatal care (PNC) had significant association with folic acid supplementation knowledge (30).
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2.4-Conceptual Frame-work

The conceptual framework is which is helpful to show the relationship among the different variables is
developed by reviewing different literatures. (11,12,14,16,18) (Figure 1)

Socio-demographic Factors
Mother’s Educational status Attitude
Husband’s Educational status

Knowledge
Lﬂ‘;?ﬂ;‘f g:::ﬂ: about folic acid
Maternal Age 16 intake __in
Place of Residence preconception
Occupation _Source _ of
information

Awareness about its
importance



Utilization of
Pericongeption folic

Maternal Factors
Initiation of ANC

Pregnancy planning
Previous pregnancy disorder
Previous pregnancy outcome
Gravidity

Parity

Infertility treatments
Women autonomy in decision
making

History of Chronic illnesses

Figure 1-Conceptual frame work on peri-conception folic acid intake among pregnant women attending
ANC in Public Health facilities of Mekelle City, Tigray/2025

CHAPTER -3- OBJECTIVES

3.1- General objective
The objective of this study is to assess the peri-conception folic acid intake among pregnant women attending

antenatal care follow up in Mekelle city Tigray Region, Northern Ethiopia/2024

3.2- Specific Objectives
1. Assess the utilization of folic acid during peri-conception among pregnancy mothers
2. Identify the factors associated with the utilization of peri-conception folic acid intake
3.
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CHAPTER-4-METHODS AND MATERIALS

4.1- Study area and period

The study was carried out in Mekelle, the capital city of the Tigray Regional State, at public health facilities.
The city is situated around 780 kilometers, at 2254 meters above sea level, north of Addis Ababa, the capital
of Ethiopia. Mekelle, which is split up into seven sub cities, is regarded as a special zone for administrative
purposes. The political, cultural, and economic center of Tigray is Mekelle. According to the official statistical
agency, Mekelle has a total population of 480,198 by 2023, with 243,635 men and 236,536 women. There are
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ten health centers, two general hospitals, one primary hospital, and one referral hospital in the city. It is
anticipated that there would be roughly 16326 pregnancies in Mekelle each year (34). The study was
conducted from October/2024 to January/2025

4.2 Study design

Mixed method study with cross-sectional design for the quantitative part was conducted to answer the
objective of the study. Exploratory sequential approach was used to collect the data. First, the qualitative data
was collected which had a 25% weight while; the quantitative data was collected following it by considering
a 75% weight of the study.

4.3 Population

4.3.1 Source population

The source populations were all pregnant women attending their antenatal care follow up in public health
facilities of Mekelle City.

4.3.2 Study population

Quantitative data-the study population were selected pregnant women attending their antenatal care follow
up in the selected public health facilities of Mekelle City.

Qualitative data; the study populations for the qualitative data were purposively selected pregnant women
found on the ANC follow up and Health Care professionals working on ANC.

4.4 Eligibility Criteria

4.4.1: Inclusion Criteria

Qualitative data- Selected pregnant women attending their antenatal care follow up were included.
Quantitative Data-For the guantitative data selected pregnant women attending their antenatal care follow
up were included.

4.4.2 Exclusion criteria:

Pregnant women who critically ill during the study was excluded.

4.5: Sample size calculation and sampling procedure

4.5.1: Sample size determination

Sample size for the qualitative data

The sample size for the qualitative data was decided by information saturation. Tentatively, two focus group
discussions (FGDs) (composed of 8-10 pregnant women) and 4 health professionals key informant interview
(K1) were involved in the qualitative research.

Sample size for the quantitative Data
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To determine the sample size for the first objective, a single proportion sample size formula was used by
considering the following assumptions; 95% confidence level 5% marginal error.

n=z?p(1-p) =384
d2

Where;

P=48.4% from a study conducted in Ethiopia (30)

n = required sample size for this cross-sectional survey

z = Percentiles of the standard normal distribution corresponding to 95% confidence level which equals to
1.96

Sample size for the first objective (n) =384

Table 1-Sample size calculation for the second objective on the utilization of peri-conception folic acid

Variables Proportion Sample size
History of | Where; AOR=4.31, Power=80%, Ratio (Unexposed: exposed) | 654
unsuccessful =1:1, Outcome in unexposed group=1.2%, risk ratio= 4.17,

pregnancy Outcome in exposed group=5.0%

History of baby | Where; AOR=9.6, Power=80%, Ratio (Unexposed: exposed) | 189
with a birth | =1:1, Outcome in unexposed group=1.7%, risk ratio= 8.4,
defect Outcome in exposed group=14%

The sample size for the second objective is higher than the first objective. Therefore, the final sample size was
654 pregnant women attending ANC in Mekelle City.

4.5.2: Sampling Procedure

Qualitative Data- the FGD and KII members were selected purposively. Individual FGDs were composed of
8-10 pregnant women attending ANC.

Quantitative Data-First of all, Mekelle city is selected purposely. Then, a simple random sampling technique
was used to approach the selection of the health facilities and finally systematic sampling was used to select
the participants. Mekelle General Hospital, Yekatit 11 primary hospital, Adishumduhin Health centre and
Kasech Health Centre were selected randomly. The total sample size was allocated proportionally to the size
of the average pregnant women attending at each health facilities within the past six months.
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Sampling Diagram
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Figure 2-Schematic representation of sampling procedure on peri-conceptional folic acid intake among
pregnant women attending ANC in Public Health facilities of Mekelle City, Tigray/2025

4.6: Data collection tools and techniques

Qualitative Data- The purpose of the qualitative data was to explore the feelings and opinions of the
participants about peri-conception folic acid intake. FGDs and KllIs were conducted by a two trained data
collectors and semi-structured interview guide was used to collect the data. The interview was tape recorded
and field notes were taken. The tools for the qualitative data was composed of issues related to peri-conception
folic acid intake status of the setting, knowledge of mothers about peri-conception folic acid intake, source of
information, maternal and health professional related barriers to peri-conception folic acid intake.

For the K11, four midwife focal persons were selected purposely, then the interview was conducted separately,
while two homogenous FGD of 8-10 members were assigned together and discuss about peri-conception folic
acid use. One trained BSc nurse assisted in recording of the discussion and took important points to their

notebook.
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Quantitative Data- A primary data was collected by interviewer administered structured questionnaires
prepared by reviewing different literatures. This study incorporated mainly issues related to socio-
demographic data, health service factors, knowledge about peri-conception folic acid intake, maternal factors
and preconception folic acid intake. Related questions or items were checked for validity and reliability using
alpha coefficient. Data was collected by 4 BSc nurses and two senior nurses were supervising the data
collection process. The survey was conducted from October to January/2024.

4.7: Study Variables

4.7.1: Dependent variable
Peri-conceptional folic acid intake (Yes, No)

4.7.2: Independent variable

Socioeconomic and demographic variables -Age of mother, age and sex of child, religion, monthly income,
occupation, mother and father educational status.

Health Service variables -Access to nearest health facility, distance to nearest health facility,

Maternal and reproductive variables —number of children, pregnancy planning, previous pregnancy
disorder, gravidity, parity, infertility treatments, women autonomy in decision making

Knowledge -Awareness about preconception folic acid intake, sources of information for peri-conception
folic acid intake and knowledge about peri-conception folic acid intake.

4.8: Operational Definitions
e Peri-conception folic acid-is the vitamin that should be taken four weeks of before getting pregnant and
first trimester of pregnancy (2)
e Utilization of folic acid-it is the intake/consumption of folic acid during periconception period
e Good knowledge: A pregnant woman was considered as having good knowledge if she answered above
the mean for the given knowledge related questions (33).
e Poor knowledge: A pregnant woman was considered as having poor knowledge if she answered below

the mean score for the given knowledge related questions (33).

4.9: Data quality Assurance
Qualitative Data- The semi structured questionnaires were first prepared in English language, and then it was
translated to Tigrigna language and back to English to check the effectiveness of the questionnaires. Two days

training was also given to the interviewers.
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Quantitative Data-To ensure data quality, questionnaire was prepared in English language and it was
translated to the Tigrignaand again to English to ensure consistency by experts. The Questionnaire was pre-
tested in 5% of the sample size in Semien Health Center, a health facility which serves similar socio-
demographic status and which would not be included in the main study. After the questionnaire was pretested,
correction of questionnaires was conducted as needed. Collected data was edited and cleaned on a daily basis.
Supervisors (2 senior Nurses) were following for the correct data collection. The principal investigator was
take corrective measures for missing values, irregularities, and inconsistencies timely; to ensure data quality

at each data collection points. Two days training ware provided for the data collectors and supervisors.

4.10: Data analysis procedure

Qualitative Data- Thematic analysis was employed. The main ideas of the discussion was extracted from
audio records and written documents. First, the recorded audio was transcribed in to Tigrigna language and
then it was translated again in to English by language experts. Main ideas were organized and thematic areas
were developed. The result of the qualitative data was presented and discussed by triangulating with the
quantitative data.

Quantitative Data-The data were entered to Epi-data 3.1 and analyzed using SPSS version 22. It was
summarized by using tables and figures. Binary logistic regression analysis was done and the strength of
statistical association was measured by adjusted odds ratios at 95% confidence interval. Variance inflation
factors (VIF) was examined to test for potential multi-collinearity among independent variables. Variables
with P<0.2 in the bivariate analysis were entered in to multivariable analysis and the statistical significance

was declared at P<0.05.

4.11: Ethical Considerations

The study was conducted after getting ethical clearance from Mekelle University, College of Health sciences,
Ethical Review Committee. Support letter was obtained from Mekelle University to Tigray Regional State
Health Bureau and from Tigray Regional Health Bureau to the respective health facilities. Before interviewing
participants, oral consent was obtained. Each study subject/participant were adequately informed and
understood about the purpose of the study and the importance of their participation to confirm their willingness
for participation. Furthermore, participants were aware that they had a full right to refuse or discontinue
participating at any point of the interview. Additionally, participants were informed that the data would not
be given to anyone and as it is used for the research purpose only to keep its confidentiality.
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4.12: Dissemination of the Result

The finding of this study will be submitted to Mekelle University College of Health Sciences, School of
Nursing, as a partial fulfillment of Master of Maternity and Reproductive Health Nursing. Finally, the finding
will be disseminated to the Tigray Regional Health Bureau, Mekelle Zone Health office and to the District
Health Office. It will be also presented in seminars and workshops. Efforts will be made to publish the finding

in international peer reviewed journal.

CHAPTER FIVE-RESULT

5.1- Results of Qualitative Data
In this study, 6 health care professionals working in ANC were participated in the key informant interview,

and 3 focus group discussions among pregnant mothers attending ANC were conducted. The KIl and FGD
were transcribed, coded, categorized and presented thematically. The thematic analysis process which was
applied to the transcript, produced key concepts that were apparent in the data. These themes are noticed as
essential in determining the understanding of all the participants.

The KII themes have been labeled as; Community Perception about peri-conception folic acid intake”,
“Challenges in using peri-conception folic acid”, “Status of peri-conception folic acid intake”,“FA
supplementation Status of the Setting”, “Maternal and Health Professionals’ Behavior and Barriers for peri-
conception folic acid intake”. In addition to that, the FGD themes were labeled as; “Community Perception
about peri-conception folic acid intake”, “Challenges in using peri-conception folic acid”, “Status of peri-
conception folic acid intake” and “Improving Status of peri-conception folic acid intake”.
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Peri-conception folic acid intake: Status of the Setting

This theme was defined as the peri-conception folic acid intake service in each settings or public hospitals and
health centers. When they asked about the peri-conception folic acid intake service in their setting, all
participants expressed that the general provision of iron composed folic acid at ANC was good, while the peri-
conception folic acid intake is low so far. One of the participants commented her experience of peri-
conception folic acid intake service as follows;

“I stayed in this health facility for about 2 years and the general provision of iron composed folic acid at
ANC service is good so far, however, the FA supplementation service was not good for peri-conception folic
acid intake. It might be because of most mothers are not aware about the importance of FA intake during peri-
conception” [29 years old mother, Orthodox].

Maternal and Health Professionals’ Behavior and Barriers for peri-conception folic acid intake
Participants supported that most mothers do not have knowledge about peri-conception folic acid intake, even
though health professionals provided iron-containing FA tablets at the beginning of ANC follow up. Moreover
the interviewees declared that mothers have many challenges that hinder from taking peri-conception folic
acid; may related to epigastric pain, lack of knowledge, composition of FA with iron, unknown conception
date, lack of trained health care providers, delayed ANC starting and low attention to pre-conception
counseling. This was verbalized by one of the health care professionals as follows;

“Most of the time mothers were faced with challenges like; the presence of combined folic acid with iron,
unintended pregnancy, lack of folic acid supply, low attention to pre-conception counseling and mothers and
health providers do not have adequate knowledge about the peri-conception folic acid intake. These reasons
were obstacles for not taking peri-conception folic acid intake ” [27years old, female, BSc nurse].

“... In our health facility 400mg FA containing iron have been provided to all pregnant mother at their first
visit of ANC however 5mg FA is not available for longer period of time in our setup. Therefore, | have
prescribed 5mg FA outside or private Pharmacy for high risk or mother who had any history of bad pregnancy
outcome...” [30 years old, Male Medical Doctor].

This was also stated by one of the FGD participants as follows; “...mothers do not have adequate knowledge
about the importance of peri-conception folic acid, they start ANC lately and have low attention pre
conception counseling...” [40 years old, Orthodox, Pregnant Woman].

The health care professionals have never heard any rumors or doubts about the peri-conception folic acid

intake however elderly mothers have misunderstanding on the importance of Iron containing FA. “...They
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perceived that FA can increase the weight of the infant beyond the expected and mothers may face a difficulty
during labor ... ” [42 years old, Midwife nurse]

Knowledge about Peri-conception Folic Acid Intake

This theme is about the participant’s awareness about FA and their sources of information. The majority of
the participants were not having any information about peri-conception folic acid intake. One of the FGD
participants stated that “...In my opinion, mothers might not have knowledge about peri-conception folic acid
intake which might be due to the trend of iron containing folic acid supplementation during ANC. No one was

informed the mothers about taking peri-conception folic acid ... ” [26 years old, female, orthodox].

Another participants of FGD stated that “.../n my opinion, mothers might not have knowledge about peri-
conception folic acid intake, | am nine month’s pregnant and | heard the importance of folic acid
supplementation before a week from TV for the first time. ..." [33 years old, orthodox follower].
Community perception about peri-conception folic acid intake

In this theme the participants assured that the community’s perception about iron contains FA supplementation
in early pregnancy is positive. This was supported by their statements as follows; “...Our community’s
perception on peri-conception FA is good because many pregnant mothers were saved from death and it is
assumed like additional food ... ” [37 years old, mother, orthodox follower].

One of the participants in the KII verbalized that “majority of the community perceptions are good, however
elder mothers have misunderstanding like iron contains FA supplementation during pregnancy makes bigger
baby. Sadly, even today one mother gave birth baby with congenital animals ‘of Cleft limps ...”[42 years old,
midwifery nurse].

Coverage of peri-conception folic acid intake and the way forward

The participants reflected their understanding on the coverage of peri-conception folic acid intake in their
setting. Majority of them reported that the coverage of peri-conception folic acid intake was “low”. Moreover,
there were many mothers who did not know about presence of peri-conception folic acid supplementation.
This was articulated by one of the FGD members as follows; “I do not think this peri-conception folic acid
supplementation is available in public health facilities. No one supplemented folic acid before pregnancy,
while they may take FA in the early pregnancy which contains Iron when mothers started ANC early after
conception so far as to my knowledge. ’[26 years old mother, Orthodox].

One of the participants in the KII supported that, majority of mothers started ANC when her abdomen is
extended hence the coverage of pre-conception FA intake among pregnant women is very low as compared

to taking FA during the late pregnancy....” [27 years old, BSc nurse].
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The interviewees strongly recommended that the peri-conception FA intake coverage should be improved by;
supplying adequate FA preparation, health education to mothers and community leaders about peri-conception
FA supplementation, capacity building for maternal health care provider, and changing the behavior of the
community. One of the participants in the KIl recommended that “. To improve the coverage of peri-
conception folic acid intake measures should be taken both in the facility and in the community. The following
interventions should be done; train health professionals, supplying of adequate folic acid and awareness
creation to the community about peri-conception FA supplementation ... " [35 years old, MCH focal person,

orthodox follower].

5.2 Result of Quantitative study

5.2.1- Socio-demographic characteristics of participants
The sample size for this study was 654 mothers and the response rate was 100%. The mean age of the mothers

was 29.3 (£6.3 SD) years. Ninety-one percent of the pregnant mothers were from host community and the rest
participants were from internally displaced people living in the city. About 85% (555) of the pregnant women
were married. Majority of the total study subjects; 609 (93.1%) were followers of orthodox Christianity.
Majority of the study participants, 292(44.6%) and 159 (24.3%) were household wives and merchants
respectively. Among the husbands of the participants, 294 (45%) were merchants and 238 (36.4%) were
private worker. Regarding the educational status 603 (92.3%) women and 530 (96%) of their husbands were
attended formal education. The average numbers of children per participants were 1.6 (SD +:1.8). Moreover,
the average monthly expenditure of the participants was 12,078.00 ETB. In addition , the average household
family size per participants was 3.68 ((£1.76 SD) (Table 2).

Table 2-Socio-demographic characteristics of pregnant women participating on peri-conceptional folic
acid intake in Public Health facilities of Mekelle City, Tigray/2025

Variable Category Frequency (%)

Mothers age (n=654) 15-19 22 (3.4)
20-24 132 (20.2)
25-29 212 (32.4)
30-34 138(21)
35-39 98(21)
and above 40 98(15)
No formal education 52(8)
Primary 154(23.5)

Educational Status of Mothers (n=654) Secondary 282(43.1)

167(25.5)

Above secondary
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Marital Status of Mothers (n=654)

Occupational Status of Mothers (n=654)

Educational Status of husband (n=654)

Occupational Status of husband (n=654)

Number of children

Single
Married
Widowed/Divorced

House wife
Merchant

Government employed

Non-government employed
Student

No formal education
Primary

Secondary

Above secondary

Farmer

Merchant

Government employed
Non-government employed

Student
1-2
3-4
5 and above

61(9.3))

555(84.9)
38(5.8)

292(44.6)
159(24.3)
93(14.2)

96(14.7)
14(2.2)

24(4.0)
133(20.3)
260(39.8)
235(35.9)

5(.8)
294(45)
114(17.4)
238(36.4)
3(.5)
208(31.8)
256(39.1)

190(29.1)

5.2.2 Health Service factors

The study participants were asked about the number of ANC visit of their current pregnancy and 100% of
them visited for the ANC. About 28 % of the participants had four ANC visit for their current pregnancy.
Majority of the participants travel blow 30 minute to reach public health facility by foot. Out of the study
subjects, 428 (66.4%) had experienced birth before the current pregnancy and 27(6.3%) of them had given

birth at home (Table 3).

Table 3- Maternal health service on peri-conceptional folic acid intake among pregnant women

attending ANC in Public Health facilities of Mekelle City, Tigray/2025

Variable Category Frequency (%)
One 177(27.1)
Number of ANC visit (n=654) Two 170(26)
Three 122(18.7)
Four and Above 185(28.3)
Home 27(6.3)
Place of delivery (n=428) Health facility 401(93.7)
Blow 30 minute 371(56.7)
Distance to accesses HF(n=654) 30-60 minute 243(37.2)
60-180 minute 40(6.1)

29



5.2.3 Maternal and reproductive health factors
Above half 355(54.9 %) of the respondents were primi-para. Regarding for the most recent pregnancy

gestational age, 92(14.1%) of them were in the first trimester. Most of the participants 424(64.7%) had used
family planning before the index pregnancy. The most recent pregnancy was unintended among 87 (13.3%)
of the study participants (Table 4).

Table 4-Maternal health service on Peri-conceptional folic acid intake among pregnant women
attending ANC in Public Health facilities of Mekelle City, Tigray/2025

Variable(n=654) Category Frequency (%)
Primi-gravida 211(32.3)
Number of pregnancy Multi-gravida 443(67.7)
i Primi-para 355(54.3)
Number of delivery Multi-para 299(45.7)
0-3 months 92(14.1)
Gestational age of index pregnancy 4-6 months 284(43.4)
7-9 months 278(42.5)
Yes 424 (64.8)
Family planning status before index NG 230(35.2)
pregnancy
yes 567 (86.7)
Number of planned pregnancy No 87(13.3)
yes 111 (17)
History of bad pregnancy No 543(83)
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Furthermore, 111(17%) participants had experienced a bad pregnancy outcome before the most recent
pregnancy and 78(70.3) of the bad pregnancy outcome was miscarriage (Figure 3).
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Figure 3- History of bad pregnancy out come on peri-conceptional folic acid intake among pregnant
women attending ANC in Public Health facilities of Mekelle City, Tigray/2025

5.2.4- Knowledge about folic acid intake

Five hundred ninety-nine (91.6%) participants had ever heard about folic acid intake and 546 (91.2%) of them
were getting the information from health professionals. Majority of the participants, 441 (67.4%) were not
knowledgeable about peri-conception FA intake (Table 5).
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Table 5-Knowledge of participants on peri-conception folic acid intake among pregnant women
attending ANC in Public Health facilities of Mekelle City, Tigray/2025

Variable Category Frequency (%o)
Ever heard FA (n=654) Yes 599(91,6)
No 55(8.4)
Mineral 84(14)
What is FA(n=599) Vitamin 301(50.3)
I do not know 214(35.7)
Health pregnancy 203(33.9)
Strong baby 109(18.2)
Benefic of FA (n=599) Prevent neural tube defect 51(8.5)
Prevent anemia 214(26.2)
I do not have idea 79(13.2)
Yes 580(96.8)
Do you know recommended FA(n=599) No 19(3.2)
One tablet 570(98.2)
Daily recommended dose of FA(n=580) Two tablet 10(1.7)
Yes 97(16.2)
FA important before pregnancy(n=599) No 502(83.8)
Yes 263(43.9)
FA important early three months of No 336(56.1)
pregnancy(n=599)
Before missed a menstruation 73(12.2)
First months of pregnancy 100(16.7)
Ideal time FA intake(n=599) At ANC visits 306(51.1)
No idea 120(20)
Availability FA locally food(n=599) Yes 391(65.3)
No 208(34.7)

Mothers’ level of knowledge about peri-

. . Knowledgeable
conception FA intake(n=599)

213(32.6)
Non knowledgeable 441(67.4)
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5.2.5 Peri-conception Folic acid utilization
Among the study participants, 482(80.5%) had taken folic acid in their most recent pregnancy. Only

117(17.9%) of study subjects never took folic acid supplementation throughout the pregnancy. More over only
54(8.3%) and 66(10%) of respondents started on folic acid supplementation in the preconception and early

period of the pregnancy respectively (Table 6)

Table 6-utilization folic acid supplementation on peri-conception folic acid intake among pregnant
women attending ANC in Public Health facilities of Mekelle City, Tigray/2025

Variable (n=599) Category Frequency (%)
Yes 120(18.3)
Peri-conception FA supplementation No 534(81.7)
Yes 482(80.5)
Index pregnancy FA supplementation No 117(19.5)

Before missed a menstruation 54(8.3)

Time started FA supplementation First months of pregnancy 66(10)
At ANC visits 417(63.8)
Never 117(17.9)

5.2.6- Reasons for not taking preconception FA supplementation
The main reasons for not taking folic acid supplementation of pregnant mothers on peri-conception were; lack

of awareness about the necessity of peri-conception folic acid supplementation 351 (64.4%), mother not
getting sick 83 (15.2 %), not prescribed by doctor 71(13.%) , perception of getting enough FA from local
food 28 (5.1%) and unintended pregnancy 12 (2.2%) (Figure 4)

400 351
300
200
100 5 e 58 83
. - N

Unplanned Not Get enough Did not was not
pregnancy prescribed folates know it was sick
by doctor from food important

Figure 4-Reasons for not taking FA supplementation on peri-conceptional folic acid intake among
pregnant women attending ANC in Public Health facilities of Mekelle City, Tigray/2025
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5.3.1 Factor affecting peri-conception Folic acid intake

Assessment of factors affecting folic acid intake in peri-conception period was made by a logistic regression
model with the assumption that it helps to predict the extent by which the peri-conception folic acid intake
could be explained by the independent variables (Table 7).

In the bivariate analysis; place of delivery for the last baby, gestational age, women’s occupational status,
marital status, distance from health facility, number of children, parity, number of ANC visit and knowledge
of mothers about peri-conception folic acid intake were associated with the outcome variable.

However, in the multivariable analysis only place of delivery for the last baby, marital status, gestational age
of the pregnancy, number of ANC visits, women’s occupation and knowledge of mothers about peri-
conception folic acid intake were statistically associated with peri-conception folic acid intake.

Unmarried women were 74.3% less likely to be supplemented by peri-conception folic acid compared to
married women (AOR =.257, 95% CI: .072-.917). Moreover, pregnant women who had four and above
number of ANC visits were 5.09 more likely to be supplemented for peri-conception FA compared to pregnant
women with less number of ANC visits (AOR=5.01,95% CI: 1.780,14.567).

Government employed pregnant women were 2.17 more likely to be supplemented for peri-conception FA
compared to house wife pregnant women (AOR= 2.169, 95% CI: 1.020- 4.614). However, pregnant women
who had gave birth at health facility for their last baby were 80% less likely to supplemented Folic acid
compared to mothers who had gave birth at home (AOR=0.196, 95% CI: .074-0.517). Pregnant women who
were in the third trimester were 87% more likely to be supplemented for peri-conception FA compared to
pregnant women in the first trimester (AOR=.133, 95% CI: .037-.471).

In addition to that, pregnant women who are knowledgeable about peri-conception folic acid supplementation
were 3.5 more likely to be supplemented for peri-conception FA compared to those who were not
knowledgeable for peri-conception folic acid uptake (AOR= 3.249, 95% CI: 1.825-5.782) (Table 7)

Table 7- Factor affecting peri-conception Folic acid intake among pregnant women attending ANC in
Public Health facilities of Mekelle City, Tigray/2025
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Category Peri-conception FA OR(95% CI)
Variable intake
No Yes COR AOR

Marital ~ Status  of . 442 113 1

Married
Mothers

Unmarried 92 7 0.298(.134,.660) .257(.072,.917)*
Place of delivery Home 15 11 1

Health facility 337 65 0.263(.116,.598) 0.196(.074,0.517)*
Distance to nearest > 30 minutes 364 69 1
health facility

<30 minutes 170 52 1.583(1.055,2.373  1.372(.773,2.435)
Number of ANC visit  1-3 389 80 1

4 and above 145 40 1.341(.877,2.051)  5.092(1.780,14.567)*

First trimester 72 20 1
Gestational age of Second trimester 225 59 .944(.533,1.673) .731(.313,1.709)
index pregnancy

Third trimester 237 41 .623(.343,1.431) 133(.037, .471)*
Occupational Status of . 239 53 1

House wife
Mothers

Merchant 141 18 .576(.324,1.022) .631(.296,1.345)

Government 65 28 1.139(.773,3.312)  2.169(1.020,4.614)*

employed

non-Government 89 21 1.064(.607,1.864)  1.282(.544,3.024)

employed
Number of children 0-2 286 74 1

3 and above 248 46 .717(.478,1.075) 3.749(.510,27.587)
Number of delivery Pirmipara 281 74 !

Multipara 253 46 .690-(.460,1.035) .229(.031,1.685)
Mothers’ level of 391 50 1
knowledge about peri- Non-Knowledgeable
conception FA intake

Knowledgeable 143 70 3.828(2.540,5.770)  3.249(1.825,5.782)*
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CHAPTER SIX-DISCUSSION
This study was aimed to assess the peri-conception folic acid intake and associated factors among pregnant

women attending antenatal care follow up at public health facilities of Mekelle. The utilization of the peri-
conception folic acid intake was 18.3 %. Place of delivery for the last baby, marital status, gestational age of
the current pregnancy, number of ANC visits, occupation of the mother and knowledge of mothers about peri-
conception folic acid intake were statistically associated with folic acid intake during the peri-conception
period.

In this study the uptake of peri-conception folic acid was18.3%, which is lower compared to a similar studies
conducted in; Iran (54.5%), China (68%), Germany (41.5%), Ireland(85%) and Canada (28%),
(18,19,,20,21,24). There are different reasons for these variations. The fact of these differences might be due
to many of the studies were conducted in the developed world where a better supply of folic acid and maternal
health policies found. This finding was supported by the finding of the ID1 and FGD. Both health professionals
and mothers were reported that taking of peri-conception folic acid was low in the study area, which is
consistent with the quantitative data finding.

In addition to that, the uptake of peri-conception FA was lower in this study compared to the findings of;
Sudan (58.8%), Ghana (28.7%) and Ethiopia (48.4%) (28,29,30). The reasons might be due to the conflict in
Tigray which affected the health work force and maternal health services drastically which in turn impacts the
health seeking behavior pregnant women. In addition to that, interruption of medical supply and medications

leads to low peri-conception utilization.

The most common reasons for not taking folic acid supplementation of pregnant women during peri-
conception were; lack of awareness about the necessity of peri-conception folic acid supplementation, mother
not getting sick, folic acid not prescribed by doctor, understanding of getting enough folic acid from local
food and unintended pregnancy. This in turn supported by the FGD and IDI of the qualitative study and it is
almost similar to the findings of a study conducted in Uganda and (27 ). The similarities may be due to the
similar socio-demographic and economic status of the participants. This was also stated by one of the FGD
participants as follows; “...mother do not have adequate knowledge on the importance of peri-conception folic

acid” [40 years old, Orthodox follower mother].

Knowledge about the peri-conception folic acid was associated with taking peri-conception folic acid which
is consistent to the findings of studies conducted in Germany and Ethiopia (20,30). This may be justified by
the value of knowledge in improving the peri-conception folic acid intake during the NTD protective period.
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This implies relevant bodies should invest on improving the knowledge of mothers about peri-conception folic
acid supplementation for a better utilization (6).

In this study employed pregnant women were directly related to the peri-conception folic acid intake compared
to the unemployed pregnant women. This was consistent with finding of a study conducted in Iran and Nigeria
(18, 26). This may be justified by the fact that mothers who had job could get constant financial income and

may get to decide on their health seeking behavior (5).

In this study gestational age was significantly negatively associated with the peri-conception folic acid intake
among the study participants. As gestational age increases the folic acid intake decreases by 87%. This finding
is similar with result of a study conducted in China(19). This may be justified by the evidence that folic acid
is important for the neurological development in the first trimester. The impact of early initiation of ANC
visits implied that higher utilization peri-conception folic acid intake can be achieved (19). Marital status of
the mother was significantly associated with the peri-conception folic acid intake among the study participants.
This finding is similar with result of a study conducted in Italy(23). This similarity may be justified by the

fact that married women could get support from their husbands to get screening during the early pregnancy.

Even though no literatures revealed an association between the places of delivery for the last baby, in this
study places of delivery for the last baby was significantly associated with the peri-conception folic acid intake
among the study participants. This may be due to the fact that community health workers are able to trace and
identify mothers who had delivery at home and may provide them more information about the importance of

iron and folic acid supplementation during pregnancy.

In this study number of ANC visits was significantly associated with the peri-conception folic acid intake
among the study participants. However, there were no literatures showing an association between the numbers
of ANC visits.
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CHAPTER SEVEN-CONCLUSION AND RECOMMENDATION

7.1 Conclusion
The uptake of peri-conception folic acid in this study was low (18.3%). In the final model; place of delivery

for the last baby, marital status, gestational age, number of ANC visits, occupational status of the pregnant
women and level of knowledge about folic acid were significantly associated with peri-conception folic
acid intake. The main reasons for not taking folic acid supplementation among the pregnant women during
the peri-conception period were; lack of awareness about the necessity of peri-conception folic acid
supplementation, pregnant women not getting sick, folic acid not prescribed by Doctor, believing they are
getting enough folic acid from local food and unintended pregnancy.

7.2 Recommendations
Based on the finding of this study the following recommendations are forwarded to the respective bodies:

Tigray Regional Health Bureau
There should be an adequate and continuous provision of folic acid supply in all health facilities

Capacity building training for health care providers on preconception counseling and folic acid
supplementation is crucial.

Health facilities

Health care providers should provide adequate health education to reproductive aged women about the
importance of peri-conception folic acid supplementation.

Researchers

e A wider study should be conducted in all the other Districts in Tigray Region.
e Longitudinal study should be conducted to address the cause and effect.
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8: ANNEXES

Annex I: Information Sheet and Consent Form

Mekelle University, College of Health Sciences, School of Nursing, Department of Maternity and
Reproductive Health Nursing

Periconception Folic Acid Intake among Pregnancy Women Attending Antenatal Care Follow Up in
Mekelle City, Tigray Region, Northern Ethiopia-A Mixed Method Study/2024

Good morning/afternoon, my name is .1 am here today to collect data on

Preconception Folic Acid Intake among Pregnancy Women Attending Antenatal Care Follow Up. The study
will be conducted by Mrs. Rigbe Tewelebrhan Gebrekidan from Mekelle University, college of Health
Sciences, School Nursing, Department of Maternity and Reproductive Health Nursing. The purpose of this
study is to assess Periconception Folic Acid Intake among Pregnancy Women Attending Antenatal Care
Follow Up in Mekelle City. I request you to take part in this study and to respond genuinely. Your cooperation
and willingness is greatly helpful in identifying problems related to the coverage Periconception Folic Acid
Intake. The study will be conducted through interviews and you are being asked for a little of your time, about
20 minutes, to help us in this study. Your name will not be written in this form and will never be used in
connection with any information you tell us. There is no possible risk associated with participating in this
study except the time spent for responding to the questionnaire. All information given by you will be kept
strictly confidential. Your participation is voluntarily and you are not obligated to answer any question you
do not wish to answer. If you feel discomfort with the question, it is your right to drop it at any time you want.
If you have questions regarding this study or would like to be informed of the results after its completion,
please feel free to contact the principal investigator.

Address of the principal investigator: Rigbe Tewelebrhan Gebrekidan

Cell phone: +251 906100791 E-mail: rigbyeyibela@gmail.com
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Consent Form
I have read the above information and understood the advantage, disadvantage and objective of study and |
have also understood this study is voluntary. | consent to participate in the study.

Signature of participant

Date

Signature of researchers

Date
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Annex I1: English version Questionnaires

Mekelle University, College of Health Sciences, School of Nursing, Department of Maternity and
Reproductive Health Nursing

Questionnaire for assessing the periconception folic acid intake among pregnant women attending ANC in
Public Health facilities of Mekelle City Tigray/2024

Questionnaire ID number:

Address: Kebelle: Kushet

Date of interview: Time started: Time finished:

Interviewer Name: Signature Date: Supervisor’s
name: Signature

Part |. Socio-demographic characteristics.

No. Questions Options/ responses Skip to
1) Mother’s age years
1. Orthodox
) . 2. Catholicity
2) What is your religion? ]
3. Muslim
4. Protestant
1. Married
) ) 2. Single/never married
3) What is your Marital status? )
3. Divorced
4. Widowed
4) What is your family size?
) ) Birr _or
What is the monthly income of the )
5) quintal/yea
household?
r
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1. llliterate
2. Read and write
6) What is educational status of mother? 3. Gradel1lto8
4. Grade9to 12
5. College/ university

7) Educational status of husband 1) Iliterate

2) Read and write

3) Gradelto8

4) Grade9to 12

5) College/ university

8) House wife

Occupation of mother
Merchant

. Government employee

. Student

1
2
3
4. Non-government employed
5
6. Other__

9) Husband’s age

10) Occupational status of husband 1. Farmer

2. Merchant

3.Government employee
4.Non-government employed
5.Student

6.0ther

11) Mother’s residence 1. Urban
2. Rural

Part I1-Maternal and Child Health Service utilization related factors
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No Questions Options/ responses Skip to
12) Gravida (number of pregnancies)
13) Parity (Number of deliveries)
14) Is this pregnancy planned? 1. Yes
2. No
15) have you been using Family planning | 1. Yes
before this pregnancy? 2. No
16) Gestational age e
How many times did you attend | 1. One
17) antenatal care? 2. Two
3. Three
4. More than three
18) What is the number of children
siblings?
19) Where did you deliver your last| 1. Home
child? 2. Health facility
20) How many hours does it take toreach | 1. Less than 15 minutes
to the health facility? 2. 15 to 30 minutes
3. 30 to 60 minutes
4. More than 60 minutes
21) Have you ever heard about folic| 1. Yes If no Skip
acid? 2. No next
Question
22) What are your sources of information | 1. Health professionals
for folic acid? 2. Mass media
3. Family and friends
4. Other means---------------------
23) What do you think folic acid is? 1. Mineral
2. Vitamin

3. 1do not know
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24) What do you think about the| 1. Healthy pregnancy
importance of folic acid? 2. Strong baby
3. Prevent neural tube defects
4. 1do not have any idea
5. Others, specify-----------------
25) Do you know the recommended dose | 1. Yes If no Skip
of folic acid intake? 2. No next
Question
26) What is recommended daily intake of | 1. 1 tab per day
folic acid? 2. 2 tab per day
3. 3tab per day
Other
27) Do you know that folic acid is| 1. Yes
important in pre pregnancy? 2. No
28) Do you know that folic acid is| 1. Yes
important during first three monthsof | 2. No
pregnancy?
29) Does folic acid deficiency leads to | 1. Yes
abnormality in new born? 2. No
3. 1do not know
30) Have you ever had bad pregnancy | 1. Yes
outcome? 2. No
31) What was the type of bad pregnancy | 1. Miscarriage
outcome? 2. Still birth
3. Neural tube defects
32) Did you take pre-conceptional folic | 1. Yes If no Skip
acid for this pregnancy? 2. No next
Question
33) What are the reasons for not taking | 1. Unplanned pregnancy

folic acid supplementation in

preconception?

Not prescribed by doctor
Get enough folates from food
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4. Did not know it was important
5. not sick
34) Are you taking folic acid in this | 1. Yes
pregnancy? 2. No
35) When should be the ideal time for | 1. Before you miss a period
folic acid supplementation? 2. First month of pregnancy
3. Whenever you start antenatal
follow up
4. No idea
36) When was the time that you start | 1. Before your last period
taking folic acid? 2. Once you miss a period
3. When you start antenatal
4. Never
37) Do you know about folate content of | 1. Yes If no Skip
locally available food? 2. No next
Question
38) What are the common food sources | 1. Green leafy vegetable
of folic acid? 2. Oranges
3. Beans
4. Orange and beans
5. Beans, orange and green leafy
veg
6. Others,
specify.....ooiiiiiiiii
K11l about peri-conception folic acid intake for Health Professionals working in ANC
Hello! I am from Mekelle University, College of Health Sciences and this is who is

assisting me. Thank you so much for taking some time away from your job to talk with me today. As you
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> © a o

10.

11.

know, the purpose of this interview is to learn about your opinion and experience of preconception folic acid
uptake so that it will be helpful to improve the program.

I am recording our talk, just as a way to take notes. Afterwards, the recording will be transcribed, and the tape
will be deleted. No names will be used in the report. So please feel free to speak frankly. Do you have any
questions about the process of this interview? Would you prefer to have us talk alone, or can listen
in and make some written notes?

Can you tell me your role in this health facility and you work experience

How long have you been working here? Tell me something about your health facility’s folic acid uptake
service.

Do you ever get questions from mother about folic acid uptake? If so, what do they ask and how do you
respond?

Have you noticed any gaps in mother or parents’ knowledge about periconception folic acid uptake?

Where do you think mothers go when looking for information related to folic acid in general? (If the participant
does not mention them, you may ask about:

Internet; social media networks

Health care workers (who?)

Friends/family

Schools

Religious leaders.

Do you personally have any doubts or concerns about periconception folic acid uptake? If so, what are they?
Have you heard any stories or rumors about periconception folic acid uptake from your colleagues, friends
and communities?

How did you describe the coverage of periconception folic acid uptake in this health facility?

Can you share your experience with the implementation of periconception folic acid in this health facility?

In your view, what could be obstacles to the implementation of periconception folic acid intake in this health
facility (if any)?

What do you think can be done to strengthen the implementation of periconception folic acid intake in this
health facility?

Focus group Discussions about periconception folic acid intake for pregnant women attending ANC

follow up
Hello, everybody. My name is and this is who is assisting me. Thank

you for coming to this group discussion today. We work at Mekelle University, College of Health Sciences,
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1)
2)

3)
4)
5)
6)
7)

8)

9)

but our job today is to listen to you. We want to hear mothers’ points of view, opinions and experiences about
periconception folic acid intake so that it will help to improve intake. We are recording this discussion as a
way to take notes for our research. When the discussion is over, we will transcribe the tape and then erase it.
We won’t use any of your names in the report. So, I would like to invite you to speak openly and honestly.
There is no right or wrong answers. | hope you will share your opinions and ideas frankly.

Can you explain what you understand by periconception folic acid intake?

How do you describe the mothers’ knowledge about peri-conception folic acid intake? Probe: source of
information about peri-conception folic acid uptake?

How do the community perceive regarding the peri-conception folic acid intake? Probe; Why?

What challenges/factors will limit women from using folic acid?

Which factors will encourage women to utilize peri-conception folic acid

How did you describe the utilization of peri-conception folic acid intake among mothers? Characteristics of
the care takers?

Do you think that most mothers from your area accept taking peri-conception folic acid? Are there those who
do not? What are some of the reasons why they opt not to take preconception folic acid?

Avre there days you went to a health facility and found when there was no folic acid? What did you do to get
your child vaccinated?

What would you recommend for the future so as to give a better peri-conception folic acid intake?

This has been a very good discussion, very informative! Is there anything we haven’t covered that you would
like to add?

Annex I11 Tigrigna version information sheet, consent form and questionnaires

aFA eLNCNL
hAZ & 65 ALTN
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nEA FRUCH hYhY A2 1T DT +PAL DO ICA T
AIH, @RHTO+ THATS: AT $ LM, PA-TPHTF FREMLT HDYN ARAG,

AN ) aoFA A Q4T LM AT AN APT 2 INT HONL EAN ANLY +HAC 24 HONF T
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naog He8Cch/modn, Raee BNYA: §NH, HAP9ATrA 2R LF A 14T $LA° © AT AN
APY AT HONL €Ah AALTY FHO L4 HONF+T HIADT AN $La0 DAL hH+A HINE
1NAS-C A2 FT aFot 1TPNPLY HEA NG I19@-AET AR AH, 0P850t A+heg AN dDFA
RLACAE NAE MO ALTN M FIPUCE 1CATT T8 NARL 812 +a0L.&T +9RY 4% CIN +DARNCY T
AP GOH P8GOt $78 9AM 4T LD MIAT AN APT BIAT HO-NE AN ANL T +HAD L
HONFFY AL N9° HARNA LA T 19P&AD AR NAH, TNHTNT DY ANH, a2850+ NIPAF& TAThTFhe
AP FRNAT dRAA TRATUN NFATT TP §RRT RRANNCT 8387 9°0 4T LD MIAT A
APY AN HE-NE OAL £AR ANLT +HEE | HONFFY +thh HI® HIPO™ 97T T9GAL
NMOT, MF, AR:: AH, P850t HhPE NPA-TOATF ATHNET HOAL I, &9 W 20-30 BEF Mérh
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At @A OATE ATHLeA HREHATMTONT AN HEANGTA 1H TE 9PR48 MPAART HthAD AR A1H,
ag5o+t hy AN HCP AH A850t N HLAM~ ATRALK 17C AYHLYAR 9PN AH, AR850+ AThL L PT Aha
+&NNAT ATHSAZN THAA R AT

AE R L $78 METO+ NPT, AN+C CIN +DALNCYT

464 NAN,; +251 906100791

A-0P LA -righyeyibela@agmail.com

&FL a2 919 PG,
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26) At POAFP HO-NE MY €AN ANE | 1. AL ALT AN dPoA+
NTLL AR? 2. NA+ N1T A1 CRGAL
3. NADT NLT A Ao
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32) LM AH MIA, PRTAN @AR AL | 1. AD A L&A
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AYFN@Y AH, 0850+ YH, §2 £ mIAT AN APT 2T HORNL EAR AL TCIL9P
YIRGRH PR MP, AR

ATt ATIR $78 AANT T8 HCCNT ATAHTE B9ReT-92 AT AF LA AP:Ehd AH, $A OHTF gOHHA™Y
At HEELh AANT TN 8h& T2 P4T At HHFLh A AT NEIRAN AR: AN M-6AT AH P87+
TR +A+&Et AR RRAAGT ARINAH, NRHATR/AT 19 hREIR/1T AANT LYMG/NG:AN ANPLE AH A
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A2FT A1l HON 2200 MYIAY Al AP mINYT HE-NE ©Ah ANET FHORESE HONF+T HT
AttTH/M, & BLAM? AD AT+RA hRF @ANT/R: ATFE AAT AP At+eT/R? NHae h
aA ANAY/ARANNAT?
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HADY G2 AEAM hOZT/A&+F & +9HNh/N?
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) ROCATL/NELN+L

) A +9RYC

w) aog.ht Y2 ame

INH/A NHON $Lad AT AN APT 2 IAT HO-NL £AN ANETY +HA L+ HONJTT HIAhT
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PEA/NING AAP FNA/A?
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AL RAPAA? (PP NTPF AH, AtAANNA AL AR?
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