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Abstract  

Background: Iron and folic acid supplementation is the feasible and cost effective strategy to 

control and prevent anemia in pregnancy. In Ethiopia, the national data suggests that from all 

pregnant women supplemented with these tablets only 0.4% consumed more than 90 tablets 

during their pregnancy time. The factors for this low adherence are not clearly known. 

Objectives: The main objective of this study was to determine status of iron folate adherence 

and the associated factors among pregnant mothers attending antenatal care at public health 

facilities in Bahir Dar town, Northwest Ethiopia, 2017. 

Method: A facility based cross sectional study was conducted among pregnant mothers 

attending antenatal care in Bahir Dar town. The study was conducted among 395 selected using 

systematic random sampling. A pre-tested structured questionnaire was used to collect the data. 

The collected data were entered to Epi info version 3.5.1 and were analyzed using SPSS version 

20 statistical software. Independent variables with P-value less than 0.20 in the bivariate analysis 

were included in the multivariable logistic regression model to control confounders associated 

with the dependent variable. 

Results: The results of this study showed that about 60% of pregnant mothers attending 

antenatal care had iron folate adherence. Adherence to iron folate supplements was significantly 

higher among mothers whose educational status was secondary and above (AOR=5.6 95% C.I:  

(2.9, 10.5), had family support (AOR=3.6, 95% C.I: (2.2, 6.1) and health care provider gives 

medical advice (AOR=2.8, 95% CI (1.5, 4.9) to take iron folate daily have adherence to the 

supplements. On the other hand, pregnant mothers who had experienced side effects while they 

took iron folate supplements were less likely to have adherence to the supplements. 

Conclusion Adherence to IFA supplement utilization is low in the study area. Mothers educational 

status, Family support and health care provider give medical advice about IFAS has positively 

associated with iron/folate Adherence on the other hand experienced side effects  were Negatively 

associated with adherence to IFA supplement. Presence of side effects were identified as major 

reasons for skipping a dose; while nausea and vomiting and epigastria pain and nausea upset were the 

most frequently responded side effects 

keywords:Iron/folicacid,pregnantwomen,adherence,
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1.3. Justification of the study 

 Iron/folat deficiency anemia is the most widespread nutritional problem among women and has 

severe consequences for both their productive and reproductive roles, and it is often associated 

with inadequate maternal weight gain and labor and delivery complications with an increased 

risk of maternal mortality. Maternal mortality rates, infant mortality rates, low birth weight and 

the incidence of low birth weight among anemic women are significantly higher. 

Iron supplementation has been a major strategy to reduce iron deficiency anemia in pregnancy. 

However, issues of adherence remain unresolved. The strategies used for control of nutrition 

problems need regular review to maintain and improve their effectiveness. 

The purpose of this study will be to provide information on the current situation on adherence to 

iron-folate supplementation and to contribute towards the improvement of adherence to iron-

folate supplementation in order to mitigate anemia status of pregnant women. In addition it will 

serve as a basis for improving the IFAS supplementation program for pregnant women. 

 This will be helpful for policy maker in the planning and implementation of intervention 

activities to improve the antenatal adherence to IFA supplement service in the town. In addition, 

it will be used by researcher as a base line for future study and it will benefit health care provider 

to give the appropriate supplementation for pregnant women in the right time and follow 

compliance. Finally it will play very great roll on pregnant women in awareness creation and 

sticking to the right dose supplement as standard national recommendation. 
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up with a conclusion pill count is more accurate method for estimation of adherence to iron and 

folic acid supplement than self-reported adherence. Frustration from many tablets, side effects, 

cost and failure to understand instructions were the main causes of iron and folic acid 

supplementation non-adherence (28).  

A clinical trial done in Senegal; where pregnant women were randomly assigned to receive either 

a prescription to purchase iron/folic acid tablets (control) to be taken daily, or to receive free 

tablets (treatment), found that compliance of iron supplements among pregnant women was 

significantly higher in the treatment group (86%) than women in the control group (48%) (48). 

The motivators for high compliance were the perception of improved health upon taking the 

tablets, midwives insist them to take the tablets and believe that the tablets would improve 

health. On the contrary, experience of gastrointestinal side effects (one or more combination of 

nausea, vomiting, diarrhea and constipation), forgetting to take the tablets most of the days and 

tired of taking many tablets were the main reasons for iron supplement low compliance (48).   

In India a controlled trial on improving adherence to oral iron supplementation during pregnancy 

was conducted among 140 pregnant women where direct observers (intervention group) were 

assigned to monitor consumption of oral iron supplementation tablets by pregnant women. In this 

study a statistically significant difference was observed in adherence between the study and 

control groups. During the 2nd antenatal visit the mean rate of adherence in the study group was 

78.48 %, however, it was 49.22% in the control group. Likewise, during the 3rd visit mean 

adherence rate was 79.13% in study and 52.75% in controls. Furthermore, during the 4th visit it 

was 76.44% in the study and 53.87% in the control group (49). 

In the two provinces of Cambodia, however, iron and folic acid adherence was 47% (at least four 

days per week during three months period). The total duration of taking the supplementation was 

varied, it was ranging from 5 days to 8 months with a mean of 142 (±67.3) days (50). On the 

other hand, forgetfulness and both perceived as well as experienced side effects of iron and folic 

acid supplements were the main reasons for non-compliance (51). Moreover, a hospital based 

cross-sectional study done in Northern Tanzania had found that the separate antenatal intake of 

folic acid and iron supplements was 17.2% and 22.3% respectively. On the other hand, 16% of 

the pregnant women had taken both folic acid and iron supplements (52). 
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Factors associated with Iron and Folic Acid supplements adherence  

 In Egypt a higher pill count adherence was significant associated with age of the women, 

income, pregnancy spacing, antenatal care visits, knowledge of folic acid and who had family 

encouragement. On the other hand, crowding index, gravidity, and experience of side effects 

were negatively associated pill count adherence (28). Similarly, in India socio-economic status, 

age, order of pregnancy and cost of iron and folic acid tablets had the highest contribution 

towards the compliance (51). 

Advanced maternal age, a diagnosis of anaemia during pregnancy, unknown HIV status and 

indicators of lower socioeconomic status were positively associated with folic acid 

supplementation. Pregnant women were less likely to take these supplements if they reported 

having had a malaria episode before or during pregnancy, reported having contracted other 

infectious diseases, were multiparous, had preeclampsia/eclampsia or other diseases during 

pregnancy. Similar patterns of association emerged when iron supplementation alone and 

supplementation with both iron and FA were evaluated (52).  

Furthermore, factors associated with intake of iron and folic acid supplements are unclear, and 

may be setting-specific. In a study from Senegal, iron supplementation adherence was increased 

in women who were offered free access to supplements compared to women who only received a 

prescription (86% vs. 48%). Counseling on the health benefits of supplementation significantly 

increased compliance among the Senegalese (48). In another study, the number of iron and folic 

acid supplements received, number of antenatal visits, and access to antenatal care were 

determinants of adherence (50). 

A clinical trial done in India had come up with the following reasons for missing iron doses as 

recommend; where the reasons differ depend up on the antenatal visits. Here forgetfulness was 

the main reason among the control group while vomiting accounting for failing to adhere to the 

therapy in the study group. During the 3rd antenatal visit it was noticed that forgetfulness 

(51.8%) was the main reason among the control group, whereas nausea (49.2%) and heart burn 

(41%) were more observed in the study group. In the study group diarrhea (24.1%) and heartburn 

(72.4%) were the predominant reasons during the 4th visit, whereas forgetfulness (36.4%) was 

the most common reason in the control group (49). 
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3.6.2. Exclusion Criteria 

 All pregnant women who were seriously sick were excluded in this study. 

3.7. Sample Size Determination 

 The sample size was determined using a single population proportion formula; assuming a 

37.2% (25). iron folic acid adherence in urban areas in Northwestern Tigray, 95% confidence 

level, and 5% margin of error. The formula is indicated as shown below:                               

   
Where: Z a/2 = The Z- score corresponding to the 95% confidence level which is 1.96 

P= is the proportion of iron-folate adherence studied in Northwest Tigray of 37.2% 

d= is the degree of precision of 5% 

Therefore this gave a sample size of 359 and with none response rate of 10%; the final 

sample size became 395. 

Table 1 Sample size determination for a study on adherence status and associated factors 
of IFA supplementation among pregnant women attending ANC clinic in public health 
facilities of Bahir dar town, Northwest Ethiopia, 2017 

Variables Proportion(p) Power 80 95 % 

CI 

10% for 

non-

response 

Total 

sample 

size 

Iron folic acid adherence P1=37.2% 80 1.96 10% 395 

Knowledgeable V Not 

knowledgeable about IFA 

P1=40.9% 

P2=21.9% 

80 1.96 10% 227 

Number of ANC visits     

>4visit V  <4visit 

P1=59.4% 

P2=31.3% 

80 1.96 10% 121 

Family support V not 

supported 

P1=39.0% 

P2=21.0 % 

80 1.96 10% 244 

 

 Since 395 accommodate all the assumptions, it was taken as the final working sample size to 

meet all the objectives. 

file:///C:/Users/user/Desktop/TADSE%20EJIGU.doc%23_ENREF_25
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3.8. Sampling procedure 

All of the eight public health institutions (six health centers and two hospitals) in Bahir Dar 

town were included in this study. Based on the recent six months antenatal care report from 

all the public health institutions, the calculated sample size was distributed with proportional 

allocation to size. The study participants were finally selected using a systematic random 

sampling technique; by using K value for each health facility. Therefore all selected fourth 

visit women attending antenatal care were sampled at a regular interval from 1st to 30th, all 

March 2017 until getting 395 samples.   
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 Figure 1 Schematic presentation of sampling procedure.

BAHIRDAR TOWN ADMINISTRATION PUBLIC HEALTH FACILITIES 

BAHIRDR 
HEALTH 
CENTER 
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 ABAY 
HEALTH 
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CENTR 
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n=45 

 

SHNBET 
HEALTH 
CENTER 

N=92 

n=26 

SHuMAB
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HEALTH 
CENTER 

N=34 

n=9 

GENBOT2
0 
HEALTH 
CENTER 
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n=23 

FELEGE 
HIWOT 
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HOSPIAL 

N=503 

n=140 

ADISSALEM 
HOSPITAL 

N=69 

n=19 

         395                                  

By Systematic random sampling technique and proportional allocation 
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3.11. Data Collection  

A pretested structured interview administered questionnaire was used for the data collection 

process. The questionnaire was mainly focused on socio demographic characteristics, 

obstetric characteristics, drug and medical conditions related variables and health service 

characteristics, knowledge about IFAS. It was first prepared in English and later on was 

translated to Amharic and then back to English to check its consistency. The data were 

collected through a trained four diploma nurse and midwife data collectors. To ensure the 

data quality one day training was provided and a pretest was done. There was close 

supervision and daily meeting after the data collection. The questionnaire was checked for its 

consistency and completeness daily and appropriate corrections were made.  

3.12. Data Analysis 

The collected data were checked and cleaned for its consistency and completeness. Later on it 

was entered in to Epinfo 3.5.1 and was analyzed using SPSS version 20 software. Descriptive 

statistics was computed and the result was presented using tables and figures. Binary and 

multivariable logistic regression was done to identify any association between the dependent 

and independent variables. Independent variables with P-value less than 0.20 in the bivariate 

analysis were included in the multivariable logistic regression model to identify factors 

associated with the dependent variable. The level of significance was tasted at a 95% 

confidence interval with P-value of <0.05. 

3.13. Ethical Considerations 

Ethical clearance was gained from Facility of chemical and food engineering, Ethical Review 

Committee and a formal letter of support from the concerned regional health bureau. A letter 

of permission was obtained from the selected health facilities. The purpose of the study was 

briefed to the study participants and after getting an informed verbal consent the data were 

collected. Their confidentiality and privacy was maintained and there was no personal 

identifier in the questionnaire. Counseling was done for mothers who had poor adherence 

during data collection period.  
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Table 2 Socio-demographic characteristics of pregnant mothers attending Antenatal Care 
in Bahir dar town, Northwest Ethiopia, 2017 (n=390). 

Variable  Category  Frequency  Percent  
    

Residence  Urban           372 95.4 
Rural  18 4.6 

Age ≤24 years 68 17.4 
25-29 years 188 48.2 
30-34 years 65 16.5 
>=35 69 17.7 

Religion Orthodox 320  82.1  
Muslim 66  16.9  
Protestant 4  1.0  

Marital status Married 379  97.2  
Single 7  1.8  
Widowed 1  .3  
Divorced 3 .8 

Educational status No formal education 163  41.8  
Primary 57   14.6  
Secondary and above 170  43.6  

Husband’s education  No formal education 57  14.6  
Primary 59  15.1  
Secondary and above 274  70.3  

Occupational status Housewife 228 58.5 
Farmer 10  2.6  
Merchant 75  19.2 
Government employed  23 5.9 
Private employed 54 13.8 

Husband’s occupation  Employed 55 14.1 
Non Employed  335 85.9 

Ethnicity Amhara 388 99.5 
Others 2 0.5 

Household Expenditure 
(Eth. Birr) 

<1,000 Birr 28 7.2 
1001-2000 Birr 77 19.7 
2001-3000 Birr 73 18.7 
>3000 212 54.4 
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4.2. Obstetrics characteristics of respondents   

In this study 70 (17.9%) of the mothers attending antenatal care were pregnant for more than 

two times. Concerning parity; 232 (59.5%) of the mothers attending antenatal care had gave 

birth where as125 (32.1%) of them had given more than two births. Twenty sex (6.7%) and 

14 (3.6%) of the mothers had a history of abortion and still birth respectively.  

In this study 232(59.5%) of the pregnant mothers had autonomy on health care decision 

making. Concerning the time of their first ANC visits for the current pregnancies, 

330(84.6%) of the mothers had attended antenatal care services within second trimester of 

gestation Table 2). 
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Table 3 Obstetric characteristics of pregnant mothers attending Antenatal Care in Bahir 
dar town, Northwest Ethiopia, 2017 (n=390). 
Variables                                                   categories  Frequency  Percent  

Gravidity  <=2 pregnancy  320 82.1 

>=3 pregnancy 70 17.9 

Have live birth  Yes  232 59.5 

No  158 40.5 

Parity   Primipara 94 24.1 

Multi Para  125 32.1 

Grand multi Para 13 3.5 

Prime 158 40.5 

History of abortion  Yes  26 6.7 

No  364 93.3 

History of still birth  Yes 14 3.6 

No  376 96.4 

Birth interval  <=23 months  84 37.2 

>=24 months 142 62.8 

Healthcare decision making 

autonomy  

Yes  232 59.5 

No 158 40.5 

Gestational age at 1st ANC visit First trimester 14 3.6 

Second trimester 330 84.6 

Third trimester 46 11.8 

Advice by health care provider about 

IFA 

Yes 278 71.3 

No 112 28.7 
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4.3. Adherence to Iron Folate supplementation  

Among 390 pregnant mothers who were given/prescribed iron folate supplements during 

their current pregnancy, the level of adherence was assessed based on the reported number of 

doses taken in the preceding seven days and the number of tablets taken by the last three 

months during the data collection period. The overall adherence of iron folate 

supplementation was 60.5% with CI (55.9, 65.4).        

Amongst women who missed one or more doses of iron folate supplements, the leading 

underlying reasons were side-effects, 68 (48.2%) and forgetfulness,44 (31.2%) (Fig 3). One 

hundred seventy five (44.9%) of the pregnant mothers had experienced side effects while 

they took iron folate supplements. The main complaints related with iron folate intake were 

gastric pain, 73 (41.7%), nausea, 48 (27.4%)) vomiting, 25 (14.3%) and (Fig 4). 

 

Figure 2 Reason for not taking FeFol daily among pregnant mothers attending antenatal 
care in Bahir Dar town, Northwest Ethiopia, 2017 (n=141) 
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side effects for IFA while they took iron folate supplements was 4.9 times more likely than 

those who experienced any of the side effects (AOR (95% C.I): 4.9 (2.9, 8.2)) (Table 3) 
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5. Discussion 

The adherence status of iron with folic acid supplement found in this study is 60.5 %, this 

result was consistent with study done in city at Mangalore, India, which was 62% and also 

consistent with the result found from cross-sectional study done in urban slum at Nagpur city, 

Maharashtra, India, which was 61.7% compliance. This consistency may be due to study 

were urban based and the pregnant women may get information from the health center, it may 

be due to health center accessibility (19, 33). In fact this study was done in urban areas and 

the women were probably more educated than those in rural areas could have contributed to 

the higher level than the regional level. 

 

Iron/folic acid Adherence rate found in this study 60.5% also higher than study done in 

Ethiopia, mecha district Amhara region result found was 20.4% (40). This difference in 

compliance may be due to the time gap, culture of the people and different geographical 

location. And also cross-sectional study found in rural Kenya about adherence rate for 

optimum supplementation 90+ days was 18.3%. This difference is due to study done in rural 

set up, educational status, knowledge about supplement and access to the supplement are very 

low (54).On the contrary, the finding of this study was lower than a study done eight rural 

districts in SNNP, Ethiopia (74.9%). This inconsistency might be due to cultural an 

geographical location (55). 

Pregnant mothers attending antenatal care who had no experienced side effects while they 

took iron folate tablets were more likely to have adherence than their counterparts. It is 

supported by another study done in South India (52), Mecha district; Ethiopia and Kenya 

which revealed side effect were major reason for non-compliance (40, 52). As they reported 

experienced side effects of iron folate intake were the factors for non-compliance. This might 

be related with fears to what due to inadequate counseling and information on significance of 

IFA tablets during pregnancy and the compliance with them.  

Forgetfulness was also another reason by pregnant women for non-adherence to iron and 

folic acid supplementation in this study which is also reported by other study findings Misha 

district, South Ethiopia (45), and South India (52) revealed that the tablet is taken at night, 

pregnant women were forced to forget the tablet because they spent the day time with 

different activities and at night time they become tired. Lack of concern might also be another 

reason for forgetfulness. 
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This study also showed family support has a positive association with IFA adherence. This 

might be due to the reason that pregnant women, who get family support, are less likely to 

forget the tablets and great concern for adherence. The study was supported by the study 

conducted in Pakistan (37). 

Similarly, the current study also reported that Iron Foliate adherence was positively 

associated with health care provider advice on IFA. This is in line with a study conducted in 

Senegal (48).that revealed failure to provide health counseling by health care providers as 

major barrier to adherence This might be attributed to the reason that health care providers 

increased attention on pregnant women during counseling which increases clients awareness 

and knowledge of Iron and folic acid supplementation.  

Adherence rate was better seen in those pregnant women educational status had a significant 

association with adherence to Iron and folic acid supplementation. The possible reason is that 

educated women have better knowledge about anemia and Iron and folic acid 

supplementation, and give better emphasis for adherence to IFAS by anticipating pregnancy 

outcomes. The finding is supported by other studies done in Mecha district, Northwest 

Ethiopia (40), Pakistan (37), Camboidia (50). However this result is inconsistent with studies 

conducted in Sudan (20), and Kenya (51). The variation may be due to geographical, and 

socio cultural (societal belief about IFAS) difference. 
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II. Consent form  

Bahir dar University, school of chemical and food engineering Study on assessment on 

adherence of iron with folic acid supplementation and its associated factors among pregnant 

women attending antenatal clinic in Bahir dar town. 

Hello, My name is Semhal Sewnet. I am here today to collect data on adherence of iron with 

folic acid supplementation and its associated factors among pregnant women. The study is 

being conducted by Semhal Sewnet from Bahir dar University, school of chemical and food 

engineering, department of applied human nutrition post graduate program. The objective of 

this study is to assess on adherence of iron with folic acid supplementation and its associated 

factors among pregnant women attending antenatal clinic in Bahir dar town. 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 iron with folic acid supplementation and its 

associated factors among pregnant women attending antenatal clinic. The study will be 

conducted through interviews and you are being asked for a little of your time, about 25 min, 

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 voluntary 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 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: 

Semhal Sewunet 

Cell phone: +251 9 18 710622, E-mail: semhals16@gmail.com  

Address of Bahir Dar University, faculity of chemical and food engineering, Institutional 

Review Board: 
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Annex 1. English version Questionnaire 

Bahir dar University, school of chemical and food engineering department of applied human 

nutrition. Questionnaires to assess adherence of iron with folic acid supplementation and its 

associated factors among pregnant women attending antenatal clinic in Bahir dar town. 

001. Questionnaire ID (cluster number _____, HH number ______ 

002. Address: kebele __________________  

Note: Encircle from the given option and write if any other idea or answer is given 

Part 100: Socio-demographic characteristics  

Ques 

code 

Question or variable Response  Skip  Response 

code 

101 Age (in years) ---------------- years   

102 Residence  1. Urban  

2. Rural  

  

103 Religion 1. Orthodox Christian 

2. Muslim  

3. Protestant  

88. Others (specify) --------------------- 

  

104 Educational Status  1. Illiterate 

2. Read and write only 

3. Primary 

4. Secondary 

5. Preparatory 

6. 12+ 

  

105 Occupational status 1. Student  

2. Housewife  

3. Farmer  

4. Merchant 

5. Government employed  

6. Private employed  

88. Others (specify) ----------------------- 

  

106 Current marital status 

 

1. Married  

2. Single -------------------------------------- 

3. Widowed ---------------------------------- 

 

109 

109 
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3.>Four 

206 What was your previous/last birth interval? ----------------- years   

207 Did you have history of abortion? 1. Yes 

2. No  

 

210 

 

208 If yes to Q207; what type of abortion? 1. Induced  

2. Spontaneous  

  

209 How many times did you abort? -----------------   

210 Did you have history of still birth? 1. Yes 

2. No  

  

 

Part 300: Health Service Characteristics   

Ques code Question or variable Response  Skip   

301 Did you previous ANC 

visit? 

1. Yes 

2. No  

 

303 

 

302 How many ANC visits 

did you have? 

-------------------- visits   

303 

 

 

 

 

 

304 

During any of your ANC 

visits, did a health care 

provider give you medical 

advice about taking 

IFAS? 

If your answer is yes,  

about what aspect of 

IFAS they told you 

 

1.Yes 

2.No 

 

 

 

1.Importance 

2.How and for how long it is 

taken 

3.posible side effect 

4.others 

  

305 At what gestational age 

did you start? 

-------------------- weeks or 

-------------------- months 

  

306 Did your partner ever 

accompany you at any of the 

ANC visit during this 

pregnancy? 

1. Yes, always  

2. Yes, sometimes  

3. Never 

  

307 Did you provided FeFol 

tablets? 

1. Yes 

2. No  
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3. Could you please tell me how many days in the past one week (7 days) your 

household has eaten the following foods and what the source was (use codes on the 

right, write 0 for items not eaten and if several sources, write up to two)? 

 

No Food items Number of days 
eaten last 7 days  

Food sources 
 (Write up to two) 
Code 1 

1 Staples (teff, maize, wheat, barley, 
millet, any other grain)   

   

2 Pulses (peas, beans, chickpea, vetch, 
lentils, other legumes) 

   

3 Vegetables (spinach, tomato, onion, 
carrot,  cabbage, other vegetables) 

   

4 Fruits (Orange, banana, avocado, papaya, 
mango, other fruits)  

   

5 Meat and egg    
6 Milk/dairy products     
7 Sugar/honey    
8 Oils and fats      
9 Condiments     

Code 1: Food source  codes 

1. Own production (crops, animals) 2. Hunting, fishing, gathering 

3. Exchanging labor items for food   4. Borrowing 

5. Purchase      6. Gift from family/friends 

 

IX.  HOUSEHOLD FOOD INSECURITY MEASUREMENT  

1. Household Food Insecurity Access Scale (HFIAS) Measurement Tool  

 
No  Questions: For the last four weeks,  Response  

1. Yes 
2. No 

If  yes, how 
often did this 
happen? 

  Code  Code 1  
1 Did you worry that your household would not have 

enough food? 
  

2 Were you or any household member not able to eat the 
kind of foods you preferred because of lack of 
resources? 

  

3 Did you or any household members have to eat a 
limited variety of foods due to lack of resources? 

  

4 Did you or any household members have to eat some 
foods that you really did not want to eat because of a 
lack of resources to obtain other types of food? 

  

5 Did you or any household members have to eat a   
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Appendix 4: Rural household food insecurity and dummy variables 
 

 
Rural Households Food Insecurity  Level  

Food Secure  Mildly FI  Moderately FI  Severely FI    
n %  n %  n %  n %  X 2 value P value  

SEXHH  Female 3 11.11 8 29.63 10 37.04 6 22.22 8.649 0.034 
Male 53 30.29 46 26.29 63 36.00 13 7.43 

EDuStaHH Illiterate  29 25.00 27 23.28 43 37.07 17 14.66 9.994  0.019 
Literate  27 31.40 27 31.40 30 34.88 2 2.33 

CrdtUtln 
Not Utilize 39 33.91 33 28.70 34 29.57 9 7.83 

7.977  0.046 

Utilize 17 19.54 21 24.14 39 44.83 10 11.49 

OccurPest No 36 28.13 33 25.78 47 36.72 12 9.38 0.172 0.982 
Yes 20 27.03 21 28.38 26 35.14 7 9.46 

AgroEcolgy Woina dega 29 25.89 32 28.57 44 39.29 7 6.25 3.972 0.264 Kola 27 30.00 22 24.44 29 32.22 12 13.33 

Source: Own survey (2017) 
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Appendix 5: Rural household food insecurity and continuous variables 

 
Source: Own survey (2017)

 Rural Households Food Insecurity Level   
Food Secure  Mildly Food  Inse cure  Moderately FI  Severely FI    

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. F value P value 
AGEHH 45 13 42 11 45 10 45 9 0.797 0.497 

HHFSz 5 2 5 2 6 2 6 2 7.312 0.000 

DepRatio .53 .49 .78 .51 .71 .54 .67 .42 2.416 0.068 

LandSz 1.046 .509 .916 .519 .940 .412 .822 .301 1.390 0.247 

LvskHold 5.53 2.34 4.89 2.40 4.53 2.00 3.73 2.00 3.910 0.010 

HHINCM 21126.60 7933.10 18909.80 7596.49 13760.61 6475.04 8929.70 6425.99 20.148 0.000 

ExtnCont 30 7 28 9 31 11 19 10 8.760 0.000 

MktDst 84.71 38.55 103.65 41.58 88.01 38.95 92.11 36.34 2.464 0.064 
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Appendix 6: Normal probability plot of the residual of the model 
 

 

Source: Own survey (2017) 

Appendix 7: VIF test for explanatory variables 

 
Variable   VIF 1/VIF 
AGEHH  1.77 0.564775 
EDuStaHH  1.61 0.619492 
LandSz  1.50 0.665735 
HHFSz  1.46 0.683563 
LogHHINCM  1.35 0.739370 
DepRatio  1.31 0.761011 
LvskHold  1.25 0.800494 
SEXHH  1.20 0.830614 
ExtnCont  1.09 0.914390 
MktDst  1.09 0.918164 
CrdtUtln  1.07 0.934702 
OccuPest  1.06 0.939626 
Mean VIF  1.32  

 

Source: Own survey (2017) 
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Appendix 8: Econometric tests 

 
i. Heteroscedasticity test  

Breusch-Pagan / Cook-Weisberg test for heteroscedasticity  

         Ho: Constant variance 

         Variables: fitted values of RHHFIS 

         chi2 (1)      =     0.50 

         Prob > chi2 =   0.4809 

ii. Omitted variable test  

Ramsey RESET test using powers of the fitted values of RHHFIS 

       Ho:  model has no omitted variables 

                 F (3, 186) = 1.32 

                  Prob > F = 0.2686 

iii. Tests of endogeneity  

. ivregress 2sls RHFI SEXHH AGEHH HHFSz DepRatio LandSz ExtnCont CrdtUtln 

MktDst OccurPest (LogHHINCM = EDuStaHH LvskHold) 

    Ho: variables are exogenous 

  Durbin (score) chi2 (1)   = 2.58712 (p = 0.1077) 

  Wu-Hausman F (1, 190) =    2.465 (p = 0.1181) 
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Appendix 9: Continuous variables with respect to agro ecology 
 

 Agro Ecology    
 Woina -Dega Kola    
Variables  Mean  Std. Dev.  Mean  Std. Dev.  t- value  P value  
AGEHH 44 10 44 12 -0.368 0.714 

HHFSz 6 2 5 2 3.233 0.001 

DepRatio .73 .51 .61 .51 1.698 0.091 

LandSz .962 .461 .939 .469 0.353 0.725 

LvskHold 5.20 2.27 4.37 2.17 2.646 0.009 

HHINCM 18202.05 8376.44 14886.43 7557.79 2.646 0.004 

ExtnCont 29 9 29 11 0.380 0.705 

MktDst 79.92 35.68 106.28 39.92 -4.888 0.000 

 
Source: own survey (2017) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

75 
 

Appendix 10: Dummy variables with respect to agro ecology 

 
Source: own survey (2017) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 Agro Ecology    

  Woina d ega Kola    

Variables  Category  n(112) %  n(90) %  X 2 value P value  

SEXHH Female 17 62.96 10 37.04 0.713 0.398 

Male 95 54.29 80 45.71 

EDuStaHH Illiterate 62 53.45 54 46.55 0.440 0.507 

Literate 50 58.14 36 41.86 

CrdtUtln Not Utilize 63 54.78 52 45.22 0.048 0.827 

Utilize 49 56.32 38 43.68 

OccurPest No 84 65.63 44 34.38 14.656 0.000 

Yes 28 37.84 46 62.16 


